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The  year  1880  has  been  more  particularly  marked 

by  the  progress  which  has  been  made  in  the  electric 

light  and  the  telephone.    Comparatively  little  has 

l)een  done  in  the  way  of  startling  novelties  in  these 

branches  of  electrical  science,  though  their  practical 

adaptations  have  been  strikingly  rapid.    The  use  of 

the  electric  light  has  been  extended  in  a  progressive 

manner,  and  the  confidence  of  the  public  in  it  has 

become  nearly  complete,  and  it  has  almost  ceased 

to  bv.  looked  upon  as  a  novelty.    In  spite  of  this 

advance,  the  welfare  of  the  gas  companies  does  not 

appear  to  have  suffered ;  and  a  year  of  undeniable  and 

steady  progress  of  the  electric  light  in  this  country 

has  done  less  to  affect  the  value  of  gas  stock  than 

did  the  unconfirmed  rumours  of  success  which  were 

cabled  from  America.    Whether  the  formation  of 

large  and  influential  electric  light  companies  in  this 

country  will  again  cause  a  scare  to  be  produced 

remaips  yet  to  be  seen  ;  but  the  fact  that  the  shares 

in  these  companies  are  being  largely  subscribed  for 

shows  that  the  public  are  quite  alive  to  the  growing 

importance  of  the  electric  light.    The  coming  trial 

of  the  light  in  the  City  of  London  will  go  far  to 

insure  its  more  extensive  adoption. 

The  spread  of  the  telephone  system  in  all  the  large 
towns  of  the  United  Kingdom  has  been  effected 
with  astonishing  rapidity,  and  though  possibly  the 
recent  derision  of  the  Exchequer  Court  in  favour 
of  the  Government  will  check  to  a  certain  extent 
further  operations  at  the  hands  of  the  companies, 
the  invention  has  proved  such  a  necessity  for  busi- 
ness tfiat  its  extension  at  the  hands  of  the  State 
^  no  doubt  be  very  great.  The  instrument 
^hich  up  to  the  present  has  given  the  best  results 
u  the  CroWer-Bell  telephone,  whose  success  dates 
from  the  past  year. 

The  telephone  patents  taken  out  in  1880  are 
^rly  numerous,  though  at  the  present  time  the 
ardour  of  inventors  has  somewhat  abated.  Amongst 
the  transmitters  may  be  mentioned  that  of  Theiler, 
which  has  been  adopted  by  the  Swiss  Government. 
The  electric  light  patents  have  been  very  nu- 
merous; but,  again,  in  this  branch  of  invention, 
enthusiasm  has  somewhat  abated  of  late. 

As  regards  the  electrical  patents  taken  out  during 
the  year  ending  December  4,  the  total  number  is 
no  less  than  270,  a  fact  which  indicates  fairly  the 


amount  of  interest  taken  in  electrical  matters,  and 
may  be  taken  as  indicative  of  the  part  which  elec- 
tricity is  likely  to  play  in  the  future  in  every  branch 
of  the  arts. 

Amongst  the  electric  light  systems,  the  Jabloch- 
koff,  Brush,  and  Siemens  continue  to  hold  the  first 
place,  whilst  the  systems  of  Lontin,  Jam  in,  Werder- 
mann,  and  especially  Crompton,  are  vigorously 
pushing  their  way.  The  lamp  of  Mr.  Brockie  is  ft 
distinct  departure  from  the  ordinary  method  of 
regulation,  and  promises  good  results.  More  re- 
cently the  experiments  of  Mr.  Swan,  of  Newcastle/ 
who  has  been  working  quietly  at  the  incandescent 
system,  have  excited  considerable  interest.  The 
Swan  system  seems  admirably  adapted  for  domestic 
purposes. 

Apropos  of  the  gas  question,  the  use  of  gas- 
engines  for  driving  the  dynamo  machines  and  for 
other  purposes  is  becoming  very  considerable.  A 
new  field  for  the  use  of  gas  is  thus  opened. 

In  dynamo  machines  but  little  has  been  done, 
though  several  new  forms  have  been  suggested,  but 
not  yet  brought  into  practical  use. 

Next  to  the  telephone  and  the  electric  light,  the 
application  of  electricity  to  the  production  of  motive 
power  has  excited  the  greatest  interest,  and  espe- 
cially the  branch  of  the  question  which  has  reference 
to  railways.  Dr.  W.  Siemens  has  brought  the 
subject  very  prominently  forward,  and  at  the  present 
time  several  short  lengths  of  electrical  railways  are 
in  contemplation  or  construction.  The  question 
seems  likely  to  be  of  considerable  importance. 
•  Dr.  C.  W.  Siemens'  experiments  on  the  effect  of 
the  electric  light  upon  vegetation  have  shown  that 
the  forcing  of  plants  and  vegetables  could  be  con- 
siderably stimulated  by  artiRcial  illumination,  and 
according  to  calculation  it  seems  even  probable 
that  the  process  would  be  a  profitable  one. 

The  introduction  of  electrical  fire-alarms  has  at 
last  been  taken  up  in  earnest  by  the  City  of  London 
authorities ;  at  the  present  time  two  systems  have 
and  are  being  submitted  to  a  thorough  trial.  The 
one  is  the  Exchange,  and  the  other  Bright's 
system. 

During  the  year  several  sittings  have  been  held 
by  the  Lightning-rod  Committee  appointed  by  the 
Society  of  Telegraph  Engineers,  and  a  report  upon 
their  deliberations  is  promised  before  long. 

A  committee  has  been  appointed  by  the  British 
Association  to  revalue  the  ohm. 

-In  experimental  work,  undoubtedly  the  most 
remarkable  discovery  of  the  year  has  been  the 
Photophone  of  Professor  Bell,  in  which  the  action 
of  light  has  been  to  produce  sound.  It  is  difficult 
to  say  at  present  whether  any  practical  results  will 
arise  from  the  remarkable  discovery. 
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Professor  Minchin's  experiments  upon  the  action 
of  light  in  producing  currents  of  electricity  have 
been  very  original  and  interesting. 

In  telegraphy  no  very  marked  improvements 
have  been  manifest,  though  a  good  deal  of  quiet 
work  has  been  done.  The  papers  read  before  the 
Society  of  Telegraph  Engineers  have  been  of  con- 
siderable mterest,  and  show  that  the  society  is  doing 
useful  work.  The  opening  of  the  Ronald's  library 
has  put  into  the  hands  of  the  public  a  most  valuable 
source  of  scientific  information  which  it  is  hoped 
will  be  duly  appreciated. 

The  laymg  of  a  seventh  Atlantic  cable,  making 
four  in  working  order,  has  been  effected  during  the 
year,  and  several  short  lengths  have  been  laid,  but 
the  successful  carrying  out  of  such  works  is  now 
such  a  matter  of  course  that  but  little  scientific 
interest  is  aroused. 

The  City  and  Guilds  Institute  is  now  fairly  started 
and  is  doing  excellent  work  in  all  branches  of 
physical  science  as  applied  to  the  arts,  electricity 
and  telegraphy  not  being  neglected. 


A  FIRE  ALARUM  APPARATUS. 


By  T.  M.  BANKER. 


This  fire  alarum  is  arranged  on  the  metallic  circular 
system  giving  the  call  on  an  ordinary  indicator,  using 
only  one  wire  with  a  permanent  current.  The  per- 
manent current  is  greatly  reduced  in  strength  by 
means  of  a  resistance  coil  which  is  inserted  in  the 
line  when  the  circuit  is  in  its  normal  condition,  so 
as  to  retard  the  usually  quick  exhaustion  which 
occurs  when  the  battenes  are  constantly  working 
through  a  small  resistance  such  as  constitute  a  fire 
alarum  circuit. 

The  apparatus  at  the  fire  station  consists  of  a 
switch,  indicator  with  bell,  resistance  coil,  push 
button,  and  batteries.  By  referring  to  the  sketch 
the  following  explanation  will  point  out  its  action  : — 
Switch  :  ratchet  wheel,  a,  is  on  the  same  spindle  as 
the  wheel,  3,  the  latter  having  its  face  towards  r, 
cut  with  ratchet  teeth,  c  also  having  its  face  to- 
wards b  cut  with  ratchet  teeth  of  the  same  pitch  as 
bf  so  that  when  the  two  wheels  are  together  they 
fit  each  other  and  form  a  clutch.  The  wheel,  c^  is 
fixed  on  a  spindle  whose  axis  is  in  the  same  line 
with  that  of  a,  3,  and  is  free  to  move  in  its  bearings 
for  a  short  distance  longitudinally,  so  as  to  free 
itself  from  b  when  required.  On  the  same  spindle 
as  c  are  two  collars,  e,  between  which  the  forked 
end  of  the  armature  lever  of  the  electro-magnet,  g, 
plays  and  imparts  th«  longitudinal  motion  to  the 
spindle  in  one  direction  or  the  other,  as  the  arma- 
ture of  g  is  attracted  or  released,  hence  makes  or 
breaks  the  clutch  between  b  and  c.  At  the  ex- 
tremity of  the  same  spindle  is  an  arm,  </,  weighted 
so  that  when  the  clutch  is  separated  it  at  once  drops 
down  into  a  vertical  position  forming  its  normal 
condition  ;  this  arm  as  it  is  carried  up  forms  circuits 
in  succession  through  the  indicator  by  means  of 
springs,  each  spring  being  connected  to  a  different 
hole  of  the  indicator  ;  the  rachet  wheel,  a,  receives 
its  motion  in  the  direction  of  the  arrow  from  the 
detent  attached  to  the  end  of  the  lever  belon|;ing  to 
the  armature  of  the  electro-magnet,/  and  is  pre- 
-vented  from  a  retrograde  motion  oy  a  second  detent 


not  shown  in  sketch.  The  battery,  b,  is  divided  into 
two  parts  having  the  resistance  coil,  R,  inserted  bei^ 
tween  the  parts,  and  when  necessary  the  resistance 
can  be  cut  out  of  circuit  by  pressing  in  the  button^ 
of  push  p. 

The  call  box,  which  can  be  placed  in  a  niche  id 
almost  any  wall   or  street  post,  may  be  made  to> 
occupy  a  very  small  place,  as  the  mechanism  need 
not  be  large  or  cumbersome.    When  the  knob,  ^, 
is  pulled  out  it  sets  the  train  work  in  motion,  and 
the  act  of  pulling  out  the  knob  also  winds  up  either 
a  spring    or  weight    sufficiently    to    actuate    the 
mechanism  for  giving  the  signals,  and  as  soon  as 
the  signals  have  been  delivered  the  knob,  which 
was  locked   on   being  pulled  out,  returns   to  its 
former  position,  stopping  the  train  work,  therefore 
it  is  always  ready  for  use,  being  entirely  automatic 
in  its  action.    The  knob,  ^,  is  locked  out  by  means 
of  one  end  of  a  bell  crank  lever,/,  dropping  against 
its  end,  and  held  tight  in  this  position  by  the  spiral 
spring  surrounding  the  spindle  of  ^.    The  drum,  «r, 
which  is  wound  up  by  the  action  of  pulling  out  the 
knob,  q,  has  on  its  arbor  a  lever,  o,  that  revolves 
with  vij  having  its  play  limited  by  two  stop  pins, 
against  the  left  of  which  it  is  gently  held  by  a  slight 
spring  until  it  meets  with  the  lower  arm  of  the  bell 
crank  lever,  /,  where  the  pressure  becomes  suf- 
ficient to   overcome   the  strength   of  the  spring 
and  carries  it  to  the  rieht-hand  stop  pin,  here  it 
commences  to  press  up  the  bell  crank  lever,/,  until 
it  liberates  the  knob,  q ;  on  accomplishing  this  the 
lever,  ^,  is  pressed  again  against  the  left-hand  stop 
pin  by  its  spring,  so  that  if  the  knob  should  be 
pulled  out  again  immediately  after  returning  to  its 
usual  position   the  mechanism  can  at  once  com- 
mence to  repeat  its  signals.    Wheel  n  is  in  gear 
with  fTf,  and,  connected  to  the  earth,  has  on  one 
side  of  it  as  many  contacts  as  are  required  to  lift  the 
arm,  </,  of  switch  to  the  spring  in  connection  with 
its  hold  of  the  indicator,  whilst  on  the  other  side  it 
has  a  contact  following  the  others  which  drops  tb^ 
indicator  and  rings  the  bell.    Wheel  r  has  the  fly 
on  its  arbor  and  also  the  friction  roller  of  the  break 
for  stopping  the  train  work,    The  galvanometer,  *. 
is  constructed  on  the  single  needle  principle,  with  a 
circular  disc  in  place  of  the  usual  indicating  needle^ 
having  a  quadrant  of  it  divided  into  three  differently 
coloured  segments,  so  as  to  correspond  to  the  tbre^ 
different  electrical  states  of  the  wire — that  is,  whci» 
no  current  is  passing  or  the  knob  has  been  pulled 
out,  the  magnet  of  the  coil  would  hang  vertically 
and  show  the  word  "  engaged"  on  the  disc.    Wbe^ 
the  resistance  coil,  R,  is  in  circuit  the  amount  ^ 
current  passing  would  expose  that  part'  of  the  dis^ 
having  the  words  "ready  for  use"  on  it.    After  ^ 
call  has  been  received,  by  pressing  in  the  button  o^ 
push  p,  throwing  all  the  current  on  the  line,  thiJ-^ 
portion  of  the  disc  having  "call  received"  woul^ 
appear.      Pulling  out  the    knob,  ^,  also    discoft" 
nects  the  galvanometer  belonging  to  that  box  froif 
the  line  by  releasing  the  two  springs,  5,  5>,  from  th^ 
contacts  attached  to  the  ends  of  the  coil  wires,  bu^ 
is  again  put  in  circuit  on  the  knob  returning  to  th^ 
normal  state. 

The  electrical  connection  from  the  right-han^ 
side  or  zinc  end  of  the  battery,  b,  passes  through 
the  electro-magnet,  /  then  through  all  the  galvano^ 
meters  of  the  call  boxes,  i,  2,  3,  4,  on  the  circuit  Xir 
the  electro-magnet,  gy  returning  to  the  copper  eadf 
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-or  left-liand  side  of  the  iatterjr.  Attached  to  the 
ti£ht-hand  side  al  the  resistance  coil,  R,  placed  in 
centre  of  battery,  is  a  wire  going  to  tlie  upper  limit- 
ing stop  of  lever  ot  electro- magnet,  g,  while  the 
lever  itself  is  conaected  to  the  earth,  but  insulated 
from  other  parts  of  the  apparatus.  On  the  left- 
liand  side  of  the  resistance  coil,  R,  is  another 
^tnj;  to  the  upper  limiting  stop  of  the  lever  of  the 


bringing  the  armatures  to  the  coils.  The  wirei 
attached  to  the  upper  limiting  stops  of  the  electro- 
magnets  are  insulated  when  both  armatures  are  on. 

their  coils.  , 

When  the  circuit  is  broken — say  at  the  call  bos. 
3,  by  pulling  out  its  knab — both  electro-inagnetf; 
lose  their  magnetism,  and  the  amiatures  are  puUed 
away  from  the  coils  by  their  respective  sjnnil  spriDgf 


electro- Dlagnet,/  uhile  the  lever  itself,  which 
auUled  from  other  parts  of  the  apparatus,  has  3 
goiag  to  the  insulated  arm,  d. 

When  the  circuit  is  in  working  order,  but  not  work- 
ing, both  armatures  of  the  electro -maeneis,/  g,  are 
Jield  down  (thereby  separating  the  clutch,  6,  c)  by 
The  reduced  current  on  line  ;  this  reduced  current 
is  Mifficieat  to  bold  the  armatures  to  the  coils,  but 
not  suScientl)'  powerful  to  do  the  work  required  in 


to  their  upper  stops,  putting  the  right-hand  wire  ta 
earth,  and  the  left-hand  wire  to  earth  through  tha 
indicator,  after  the  first  signal  has  been  received 
from  the  right-hand  wire.  The  clutch,  #,  e,  also 
joins,  so  that  on  the  train  work  in  box  3  runoing  it 
would  put  the  right-hand  wire  to  earth  by  means  of 
the  spring,  s,  making  earth  on  the  contacts  on  the 
wheel,  n,  causing  the  right-hand  portion  of  the  bat- 
tery, B,  to  magnetise  the  electro- magnet,  /  pull- 
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inK  down  the  armature  and  moving  the  ratchet 
wbeel,  a,  forward  as  many  teeth  ai  there  are  cur- 
rents aent,  and  in  so  doing  the  arm,  d,  is  carried  up 
br  means  of  the  clutch,  i,  c.  When  the  number  of 
contacts  belonging  to  this  special  call  box  has  been 
inade>  the  left-haml  side  of  the  wire  is  put  to  earth 
by  means  of  the  spring,  j",  and  wheel, «,  causing  the 
left-hand  portion  of  the  battery,  b,  to  drop  the  indi- 
cator screen  belonging  to  that  call  box,  and  separat- 
ing the  clutch  by  attracting  the  armature  of  electro- 
magnet, g,  which  also  brings  the  arm,  d,  to  its 
normal  condition. 

On  receiving  the  call  on  the  indicator  the  button 
of  push  is  pressed  in,  putting  all  current  to  line,  in- 
forming the  person  at  the  call  box  that  the  call  has 
been  received  by  exhibiting  that  portion  of  galvano- 
meter discbaving"callreceived'  on  it ;  thiscurrent 
also  sets  the  switch  in  its  right  position  for  work 
again.  I  have  shown  the  bell  of  indicator  as  being 
rung  momentarily  by  the  same  current  that  drops 
the  indicator  screen,  but  in  all  probability  the  best 
plan  would  be  to  ring  the  bet!  by  a  local  battery  by 
making  the  indicator  screen  when  dropped  the 
means  of  forming  the  local  circuit. 

The  same  system  can  be  used  on  a  single  wire, 
making  use  of  the  earth  as  a  return,  but  in  Ibis  case 
batteries  would  be  required  at  each  call  box. 


NEW  ELECTRIC  ^LAMPS. 

LESctnrKR's  Akc  Lamp. 

n  theamnge- 
electrodes,  which  are  each  formed  of 
two  carbons  inclined  towards  one  another  so  as  to 
form  the  letter  Vi  and  so  shaped  at  their  points  as 
to  meet  in  a  plane  passing  through  the  axis  of  the 
apparatus.  The  two  double  electrodes  are  also  in- 
clined towards  one  another,  and  are  automatically 
maintained  at  the  proper  distance  apart  at  the  points, 
by  mechanism,  while  the  fixity  of  the  arc  is  insured 
by  a  fan -shaped  electro- magnet. 

Fig.  I  is  a  front  elevation  of  the  lamp  partly  in 
section,   one  of  the  electro -magnets,   n,  being  re- 
moved to  show  the  parts  lying  behind  it ;   ng.  1 
n  elevation  of  the  lower  part  only,  at  right 
The  same  letters  refer  to  the  same 


angles 
The  1; 


both 


ir  burner  is  c< 


iposed  of  two  pairs  of 
tubular  carbon  holders  or  guides,  a,  a,  a',  a', 
arranged  in  the  form  of  an  inverted  pyramid, 
through  which  freely  slide  the  two  electrodes 
respectively  formed  of  two  carbons,  b,b,  and  b',  b', 
bevelled  on  to  an  acuie  angle  at  their  lower  ends  so 
as  to  meet  in  a  vertical  plane,  as  shown  in  fig.  2, 
whereby  they  mutually  sustain  each  other,  and  are 
Iree  to  descend  as  fast  as  they  are  consumed. 

The  whole  of  the  mechanism  is  mounted  on  a 
plate,  C,  to  a  flange  at  one  end  of  which  the  pair  of 
tubular  holdera,  a,  a,  is  permanently  attached,  a 
plate  of  vulcanite,  B,  being  interposed  to  insulate 
the  holdeti  from  the  plate.  The  other  pair  of 
bolders,  A>,  a",  are  binged  at  D  to  the  opposite  end 
of  plate,  C.  By  means  of  a  set  screw,  F,  the  inter- 
val between  the  points  of  the  electrodes  may  be 
regulated  according  to  the  tension  of  the  current 
ftnd  tbe  length  of  tbe  arc  it  i>  desired  to  obtain,  the 
said  intervd  being  maintained  by  a  spriog,  g,  the 


tension  of  which  may  be  regulated  as  required  by  a 
screw,  H.  I  is  an  electro-magnet  placed  in  a  deriva- 
tion of  the  current  passing  through  conducting 
wires,  J,  J,  and  k  is  its  armature  attach^  to  the  carbon 
holders,  A  >,  a'  ;  l,  binding  stud,  to  which  one  of  the 
conducting  wires  from  the  generating  macbine  is 
attached,  the  other  wire  being  connected  to  a 
second  stud  behind  the  first ;  m,  m,  are  gun  metal 


rollers,  which  serve  both  to  guide  the  carbons  anif 
to  establish  electrical  contact  between  the  holder^ 
and  the  carbons  near  their  points,  in  order  that  only 
a  short  length  of  the  carbon  shall  be  included  ia  the 
circuit ;  n,  n  is  a  fan-shaped  electro- magnet,  tbtongb 
which  the  current  passes  before  entering  the  caibonc, 
curved  prolongations  of  tbe  cores  of  the  magnet 
being  arranged  with  regard  to  the  carbons,  as  iliowTl, 
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in  order  to  prerent  the  voluia  arc  rising  between 
the  electrodes,    o,  luspensiao  hook. 

The  action  is  as  follows  : — The  distance  between 
the  point  of  the  double  electrode,  b,  b,  and  that  of 
the  double  electrode,  b>,  b>,  is  first  regulated  by 
screw,  F,  and  the  binding  screws,  l,  L,are  then  con- 
nected with  the  two  poles  of  the  generating  machine. 
As  communication  is  not  yet  established  between 
the  points  of  the  electrodes  the  cnrrent  passes 
through  and  excites  the  electro- magnet,  1,  which 
attracts  its  armature,  k,  and  brings  the  points  of  the 
electrodes  in  contact  with  one  another. 

The  current  then  passes  to  the  points  of  the 
carbons,  and  ceases  to  flow  through  the  electro- 
magnet, I,    which    being    demagnetised,    releases 


Fig.  2. 
^nniture,  C,  and  the  spring,  g,  separates  the  elec- 
''^■dn  to  the  extent  previously  regulated  by  screw, 
'1  nhereupon  the  TOltaic  arc  is  established ;  thus 
tbc  electro -magnet,  i,  merely  serves  to  permit  the 
tstabliihment  of  the  arc.  The  carbons  descend  by 
ftir  own  gravity,  as  fast  as  they  are  consumed,  in  a 
perfectly  uniform  manner,  and  their  points  maintain 
u  iavariable  position. 

NEW  MICROPHONE   OF   M.  BOUDET,  OF 

PARIS. 
Tmi  microphone,  with  multiple  contacts,  is  repre- 
■nCed  by  the  figure.  It  is  composed  of  a  mouth- 
Jiten,  E,  fixed  at  the  extremity-of  a  tube  of  glass, 
f,  of  ■  centimetre  In  diameter,  and  fixed  on  a 
JDuted  stand  which  allows  the  tube  to  be  set  at  any 
CMteuleut  an|^e. 

Th«  mouthpiece  carries  an  ebonite  plate  i  milli- 
■Mtn  tlnck,  upon  which  ii  fixed  a  mau  of  copper, 
1',  which  pcnetrata  a  short  distance  into  the  glass 


tube.  In  this  tube  six  horn  carbon  balls  are  placed 
whose  diameters  are  slightly  leu  than  that  of  the 
tube,  so  that  they  can  move  freely. 

The  microphone  is  completed  b^  a  second  mass 
of  copper,  M*,  set  in  a  cup,  K,  which  slides  in  tha 
tube  and  can  be  adjusted  by  a  set  screw,  v,  and  a 
spring  (not  shown).  The  screw,  v,  fixed  on  the 
bridge  piece,  a,  serves  to  regulate  the  pressure  of 
the  mass,  m*,  against  the  balls.  The  variation!  of 
resistance  of  the  microphone  are  produced  equally 
on  all  the  contacts  of  the  balls,  because,  in  speaking 
before  the  mouthpiece,  the  vibrations  are  transmitted 
almost  instantaneously,  as  in  the  well-known  experi- 
■■|  a  number  of  billiard  balls. 


The  apparatus  works  like  an  ordinary  micro- 
phone, with  six  medium  size  Gaiffe  cells  (peroxide 
of  manganese  and  chloride  of  z\ac)  joined  up  in 
series  through  a  resistance  of  600  ohms,*  and  with 
a  Bell  telephone  as  a  receiver. 

In  employing  induced  currents  and  a  telephone 
receiver  wound  with  fine  wire — a  condition  neces- 
sary with  induced  currents — the  distance  can  be 
considerably  extended,  with  artificial  resistances,  up 
to  350,000  ohms. 

We  have  assisted  at  some  experiments  made  with 
this  microphone,  and  we  have  noiiced  that  it  trans- 
mits the  voice  very  clearly,  without  changing  its 
quality  and  without  gratings. — La  Nature. 


THE  EFFECT  OF  TEMPERATURE  ON  THE 
INSULATING  VALUE  OF  PARAFFIN  OIL. 
We  have  been  favoured  by  Mr.  David  Brooks  with 
tha  results  of  some  experiments  made  \)j  him  on 
the  effects  of  temperature  on  the  insulating  value 
of  paraffin  oil  as  used  by  him  in  his  system  <lf 
underground  wires.    The  experiments  were  made  a; 
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ollows  : — Two  plates  of  tin  of  twenty-five  square 
feet  superficial  arc  were  placed  one-eighth  of  an 
inch  apart  and  insulated  from  one  another  by  a 
layer  of  the  paraffin  oil.  The  temperature  of  the 
oil  and  plates  was  raised  to  200°  Fahr.,  and  allowed 
to  cool  slowly.  In  the  circuit  of  the  plates  were 
300  Daniell  cells  and  a  Thomson  galvanometer. 
The  following  were  the  deflections  obtained  at  the 
frarious  temperatures : — 

Temperature — 
JDegrees. 
200 

195 
190 

185 
180 

175 
170 
165 
160 

155 

150 

145 
140 

It  was  noticed  that  the  electro-static  capacity  of 
the  arrangement  was  not  varied  in  the  least  by  the 
change  of  temperature. 


Deflections. 

Temperature — 
Degrees. 

Deflections. 

325 

130 

35 

280 

125 

30 

260 

120 

26 

230 

115 

22 

180 

IIO 

20 

155 

105 

17 

125 

100 

15 

105 

90 

12 

90 

80 

10 

75 

70 

8 

60 

60 

6 

50 

50 

5 

45 
40 

40 

4 
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THE  TELEPHONE  CASE.* 


This  magnificent  collection  of  electrical  works  now 
secured  to  the  Society  of  Telegraph  Engineers  is 
open  at  4,  Broad  Sanctuary,  Westminster,  under  the 
following  rules : — 

Rules. 

I. — ^That  the  library  be  open  to  members  of  all 
scientific  societies,  and  on  application  to  the  librarian 
to  the  public  generally. 

3.— The  libraty  is  open  daily  between  the  hours 
of  IX  a.m.  and  8  p.m.,  except  on  Thursdays  and 
Saturdavs,  when  it  closes  at  2  p.m. 

3.— The  library  will  be  closed  from  August  15th 
to  September  15th,  both  inclusive,  and  on  all  public 
holidays. 

4. — ^The  library  is  to  be  used  for  reference  only, 
and  no  books,  pamphlets,  or  patent  specifications  are 
allowed  to  be  taken  from  the  library. 

5.— All  works  are  to  be  returned  to  the  librarian 
or  his  assistant,  and  are  n^/  to  be  replaced  on  the 
shelves  by  the  readers. 

By  Order  of  the  Council, 

A.  J.  F&OST,  Lihrarian. 

From  the  ist  January,  the  collection  will  be  opened 
practicallv  as  a  free  public  library  till  8  in  the 
evening  fdr  four  days  in  the  week. 

The  library  contains  all  the  principal  scientific 
periodicals,  and  arrangements  have  been  made  to 
nave  all  the  publish^  specifications  relating  to 
electricity  immediately  after  publication. 

Mr.  Latimer  Clark  has  placed  his  magnificent 
collection  of  electrical  works  at  the  disposd  of  the 
members  of  the  society,  so  that  they  can  be  seen  at 
tiis  office  on  application. 
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In  the  High  Court  of  Justice.     Exchequer  Division, 

Before  Mr.  Baron  Pollock  and  Mr.  Justice 

Stephen. 

The  Attorney-General  v.  The  Edison  Telephone 

Company,  Limited. 

{Continued  from  Vol,  VI  11.,  page  ^ig.) 

[In  our  analysis  of  the  Information,  paras^aph  3,  the 
following  definitions  from  the  32nd  and  33rd  Vic, 
cap.  73,  sec.  3,  were  accidentally  omitted : — 

"  The  term  '  telegraph '  shall,  in  addition  to  the 
meaning  assigned  to  it  in  the  Telegraph  Act,  18^, 
mean  and  include  any  apparatus  tor  transmitting 
messages  or  other  communications  by  means  of  electric 
signals." 

*'  The  term  '  teleg^ram  '  shall  mean  any  message  or 
other  communication  transmitted  or  intended  for 
transmission  by  a  telegraph."] 

The  Solicitor-General  then  summed  up  the  case 
for  the  Crown.  He  said  that  after  the  complete  man- 
ner in  which  the  case  had  been  dealt  with  by  the 
Attorney-General  he  should  only  consider  the  more 
salient  points.  The  Act  of  1863  defined  a  "  telegraph  " 
as  "  a  wire  or  wires  used  for  the  purposes  of  telegraphic 
communication,  &c."  What  was  meant  b^  "  telegra- 
phic communication  P  "  He  apprehended  it  was  com- 
munication by  appealing  to  the  senses  of  a  person  at  a 
distance.  He  thought  that  it  would  be  sufficient  for 
the  case  for  the  Crown  if  that  definition  stood  alone. 
But  the  Act  of  1869  went  further ;  it  did  not  meotioD 
wires,  but  defined  a  telegraph  as  all  that  was  defined 
by  the  earlier  Act,  and  in  addition  "  any  appaxatos  for 
transmitting  messages  or  other  communications  b? 
means  of  electric  signals."  Now  speech  was  a  signal, 
a  very  perfect  one  :  the  taps  of  the  Morse  code  were  a 
much  less  perfect  signal.  It  was  said  by  the  defen- 
dants that  the  telephone  with  its  wires  was  not  a  tele- 
graph. If  that  was  so  the  defendants  could  be  for- 
bidden by  the  landowners  over  whose  lands  thej 
desired  to  place  their  wires  from  doing  so,  as  the  only 
power  of  placing  such  wires  was  given  on  the  ground 
that  they  were  telegraphs  within  the  Act  of  1863.  And 
it  would,  moreover,  be  ultra  vires  to  use  the  telephone 
if  it  was  not  a  telegraph  within  that  Act.  Further,  the 
railway  companies  and  those  persons  who  now  used 
wires  under  a  licence  from  the  Postmaster-General, 
could,  by  changing  their  instruments  to  telephones, 
laugh  at  him  and  evade  the  monopoly  bought  at  so 
high  a  cost.  It  is  said  by  the  defendants  that  the 
telephone  differed  from  the  instruments  that  preoedad 
it,  as  its  action  depended  on  different  properties ;  but 
the  same  remark  may  be  made  as  to  the  needle  ia* 
struments  and  the  electro-magnetic  instruments.  Then, 
again,  it  is  said  that  with  the  telephone  you  have  no 
aroitrary  code,  and  that  is  said  to  prevent  it  from 
being  a  telegraph.  But  suppose  one  uses  the  tele- 
phone with  Morse  symbols,  would  it  cease  to  be  t 
telephone  ?  Yet  it  would  be  a  telegraph.  One  could 
make  that  code  by  long  and  short  Ohsl  then  sing, 
then  speak,  where  would  you  draw  the  line  ? 

Mr.  Justice  Stephen. — Suppose  a  telephone]  could 
not  produce  a  Z.  If  you  sounded  D  in  its  place  woold 
that  make  the  symbols  employed  arbitrary  P 

The  Solicitor-General. — As  to  the  acieatific 
evidence,  one  might  well  set  off  one  set  of  scientific 
men  against  the  other.  But  why  do  they  say  this  is 
not  a  telegraph  ?     Because  it  depends  on  a  different 


*  Specially  reported  for  this  Journal  by  A.  B.  Kimpi,  Ks^ 

Bitfrister-at-Lew. 


January  i,  i8Si.] 


THE  TELEGRAPHIC  JOURNAL. 


principle  to  that  of  preceding  telegraphs.  But  then 
Dr.  Fleming  says  that  the  telephones  of  Bell  and 
Edison  are  dependent  on  different  principles  ;  so  that 
if  his  argument  is  sound,  if  Bell's  telephone  were  a 
telegraph  Edison's  would  not  be.  No  such  Kne  can  be 
drawn  between  any  two  instruments.  The  invention 
of  them  is  a  matter  of  gradual  development.  At  the 
time  of  the  passing  of  the  Act  of  iS6g  considerable 
progress  had  been  made.  Charles  Bourseul  had  given 
his  ideas  to  the  world.  Reis  had  made  his  discovery, 
and  Yeates  had  succeeded  in  making  the  voice  recog. 
nisable  at  the  receiving  station.  It  was  clear  that  the 
idea  of  variation,  as  distinguished  from  interruption, 
was  known  and  published  by  Mr.  Varley  and  Sir  W. 
Thomson,  and  was  turned  to  actual  use  in  submarine 
cables.  As  to  the  contention  that  the  Company's 
operations  came  within  the  exceptions  to  the  mono- 
poly, that  must  be  argued  as  if  the  instruments  used 
were  admitted  to  be  telegraphs.  The  payment  made 
by  the  subscribers  was  not  only  for  the  use  of  the  wire, 
but  for  the  services  rendered  by  the  switch-boy  in  con- 
necting the  wires,  a  service  which  the  Company  could 
be  compelled  to  render.  It  is  clear  that  the  subscrip- 
tions are  in  effect  a  composition  in  lieu  of  a  payment 
for  each  message. 

Mr.    Benjamin,  in    addressing  the  Court  for  the 
defendants,  pointed  out  that  the  Postmaster- General 
had  no  monopoly  of  apparatus.     His  monopoly  was 
solely  that  of  transmittmg  messages.    The  preamble 
of  the  Act  of  1 8^  indicated  the  nature  of  the  mono- 
poly.    It  was  to  be  similar  to  the  monopoly  granted  in 
respect  of  the  conveyance  of  letters  by  the  Act  7th 
Will.  IV.  and  ist  Vic,  cap.  33.     That  statute  made 
certain  exceptions  from  the  monopoly,  such  as  letters 
conveyed  by  a  friend,  or  by  a  messenger  employed 
expressly  for  the  sender's  own  purposes.     There  was, 
however,  no  exception  made  in  favour  of  a  man  carry- 
ing his  own  letters.     The  reason  for  that  was  that  the 
case  was  not  regarded  as  coming  within  the  monopoly 
granted,  and  did  not,  therefore,  require  to  be  excepted. 
The  monopoly  was,  in  fact,  that  of  the  employment  of 
intermediaries  to  convey  or  transmit  the  communica- 
tions of  one  person  to  another,  and  that  is  also  the 
monopoly  granted  by  the  Telegraph  Act  of  1869.     It 
was  never  intended  that  the  Postmaster-General  should, 
as  had  practically  been  contended,  have  the  monopoly 
of  speech  between  any  two  of  Her  Majesty's  subjects. 
The  tactics  of  the  other  side  had  been  to  pull  the  un- 
fortunate Mr.  Edison's  invention  to  pieces,   and    to 
make  out  that  there  was  nothing;  new  in  it.    That  was 
not  so.    The  thing  was  new.     In  1869  a  "  telegraph  " 
was  a  well-known  thing,    it   was   a   contrivance   for 
communicating  between  two  persons  at  a  distance  by 
means  of  a  preconcerted  code  agreed  upon  by  sender 
and  receiver.    No  author  had  been  or  could  be  cited 
to  show  it    had  any  other  signification.     An  author 
of  eminence,  M.  Jamin,  in  his  "  Cours  de  Physique," 
voL  iii.,  page  330,  says,  in   1869,  '*  La  transmission 
tfl^giaphique  exige  trois  choses :  i**  un  fil  conducteur 
cjui  rfonit  les  deux  stations  et  que  Ton  nomme  Jll  de 
ligne  on  simplement  ligne;  ^  un  instrument  qui  lance 
et  interrompt  I'^lectricit^  dans  les  conditions  d^ter- 
nio^  et  suivant  une  signification  convenne  k  I'avance, 
c'est  le  manipulateur ;  3  un  autre  appareil,  le  recepteur^ 
<ltu  le^it  \  la  seconds  station  les  stgnaux  envoy^s  de 
la  premiere."    That  clearly  shows  that  it  is  necessary 
to  have  a  preconcerted  code,  and  a   "making  and 
breaking  "  of  current  in  order  to  constitute  a  telegraph. 
The  telephone  required  no  code  and  no  "  making  and 
Snaking."    Again,  Mr.  Preece,  in  a  lecture  delivered 
^  him  £Free  Evening  Lectures  on  Scientific  Apparatus. 
Chapmao  h,  Hall|   187Q   at  the  South   Kensington 
Museum,  had  defined  telegraphy  as  "  the  art  of  con- 


veying to  distant  places  by  the  aid  of  the  ear  or  the 
eye  the  first  elements  of  written  language.     It  does  not 
convey  from  place  to  place  ideas,  but  the  letters  of  the 
alphabet  and  numerals,  so  that  the  different  systems  of 
telegraphy  simply   consist  in    the  different  ways  in 
which  the  letters  of  the  alphabet  are  formed.     When 
that  is  done  by  electricity,  we  have  the  electric  tele- 
graph."   And  again,  after  describing  the  variations  of 
tone  created  by  a  boy  whilst  whistling  a  tune,  he  pro- 
ceeds :    "  We  cannot,  in  telegraphv,  make  use  of  all 
those  variations  of  tone ;  we  are  reduced  to  simply  two 
notes,  one  called  a  doi^  which  is  equivalent  to  a  quaver 
in  music ;  and  the  other  called  a  dash^  which  is  equiva- 
lent to  a  crotchet."    That  is,  in  other  words,  exactly 
what  M.  Jamin   says,  so  the  two  authorities  agree.. 
Turning  to  the  statute  of  1863,  he  argued  that  it  was 
clear  from  that  statute    that  what  was  meant  by  a 
"  messaee "    was   a   material  thing    which    could    be 
collected,  marked,  stamped,  and  deposited.     A  speech 
could  not  be  "  marked,"  as  was  directed  in  certain 
cases  by  the  statute.     By  sec.  21  the  propertv  in  a 
message  was   laid   in    the    Postmaster- General,   that 
clearly   implied   something    material.     Wherever    the 
word  "  communications  "  was  used,  it  referred  to  press 
despatches,  which  it  was  no  doubt  thought  could  not 
be   properly  termed  "messages."    The  Act  of  1869V 
whenever  it  deals  with  a  private  person,  always  speak» 
of  him  as  having  the  "  use  "  of  the  line,  not  as  sending 
telegrams.    As  to  sec.  3  of  that  Act,  and  its  use  of 
''electric   sienals,"   no  one  could   say   that   speaking' 
through  a  telephonic  circuit  was  signalling,  if  so,  direct 
speech  would  be  signalling,  a  reductio  ad  absurdunr. 
The  whole  idea  of  transmission  implies  an  intermediary. 
When    one    person    speaks   to  another  he  does  not 
transmit  a  communication  to  the  latter.     The  Post- 
master-General was  claiming  a  monopoly,  and  a  mo- 
nopoly should  be  brought  within  as  narrow  limits  a? 
possible ;  and  it  would  be  extending  the  grant  to  say 
that  it  was  to  apply  to  cases  where  there  is  no  "telegratn,"* 
no  transmission  of  any  message  by  an  intermediary,  but 
only  direct  speech  bietween  A  and   B.     The   leame() 
counsel  then  proceeded  to  point  out  that  at  any  rate 
the  Company  fell  within  the  exceptions  of  sec.  5  of  the 
Act  of  1869.     It  was  clear  that  since  the  passing  of 
Lord  Brougham's  Act  (13  &  14  Vic.  cap.  21,  sec.  4),  for 
shortening  Acts  of  Parliament,  which  says  singular  is 
to  include  plural,  the  word  owner  in  the  exceptions 
must  be  read  so  as  to  include  owners.    When  tnis  Is 
done,  we  have  excepted  "  telegraphs  maintained  or 
used  solely  for  the  private  use    ...  of  the  owners^" 
i,e.f  the  present  case.     No  charge  is  made  by  the  Com- 
panv  in  respect  of  "collection,  receipt,  transmission,, 
or  delivery,"  they  merely  sell  or  lease  apparatus. 

At  this  point  the  learned  counsel,  whose  voice  failed 
him  from  hoarseness,  was  permitted  to  postpone 
the  remainder  of  his  argument  until  after  Mr.  Webster 
had  addressed  the  Court. 

Mr.  Webster,  following  on  the  same  side,  said  that 
he  must  protest  against  the  attempt  that  had  been 
made  to  get  the  Acts  of  Parliament,  upon  which  the 
case  turned,  construed  in  the  light  of  the  eixpressions 
which  appeared  in  Mr.  Edison's  specifications.  Th(& 
Company  were  not  Mr.  Edison,  and  had  only  a  licence 
from  him,  and  what  Mr.  Edison  had  said  could  not 
bind  them.  An  attempt  had  been  made  to  decry  tbp 
invention,  but  he  challenged  the  Attorney-General  to 
produce  from  the  annals  of  patent  cases  a  single  case  o| 
so  perfectly  new  a  result  produced  by  such  entirely  new 
means.  Before  the  invention  of  the  telephone  the 
human  voice  had  never  been  conveyed  by  wire.  ATI 
the  arguments  that  had  been  urged  as  to  th^  sounder^ 
failed,  because  the  sound  was  produced  at  the  receiving 
end,  and  was  not  generated  by  the  trafvstEi\\Xft.x.   W  v^ 
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obvious  that  a  patent  for  a  monopoly  of  telegraphic 
instruments  would  not  cover  the  telephone.  We  should 
have  the  Postmaster- General  claiming  the  photophone 
next.  Previous  telegraphs  differed  in  degree,  the 
,  telephone  differed  from  them  in  kind. 

Sir  J.  Stephen. — That  is  too  subtle.     I  once  heard 
'a  learned  debate  as  to  whether  the  difference  between 
differences  of  kind  and  degree  was  one  of  degree  or 
kind. 

Mr.  Webster  said  that  former  telegraphs  merely 
signalled,  the  telephone  extended  the  limits  of  speech. 
He  then  proceeded  to  deal  with  the  various  sections  of 
the  Acts  of  Parliament.  He  gathered  from  them  that 
a  "  message  "  was  something  intended  to  be  intrusted 
by  the  sender  to  an  intermediary  for  conveyance,  by 
vrhatever  means,  to  the  receiver.  By  sec.  15  of  the 
Act  of  1 863  telegrams  are  to  be  charged  for  by  words. 
How  could  that  apply  to  telephonic  communication  ? 
The  Company  merely  grant  access  to  certain  apparatus 
for  which  they  make  an  annual  charge.  They  receive 
no  money  in  respect  of  messages  or  other  communica- 
tions. He  also  argued  that  the  operations  of  the 
Company  were  within  the  exceptions. 
. .  The  telephonic  apjparatus  and  mode  of  operation 
were  then  exhibited  m  Court.  In  the  course  of  the 
exhibition,  at  the  request  of  the  Attorney- General,  the 
sentence  ''  a  swan  was  sailing  over  the  sea  "  was  spoken 
through  the  circuit.  It  issued  in  unmistakable  tones 
as  "  a  wan  was  wailing  over  the  wee,"  but  a  subsequent 
sentence,  "she  shut  up  shop  on  Sunday,"  came  out 
equally  clearly  with  the  s's  correctly  pronounced.  This 
was  explained  to  be  merely  a  question  of  adjustment. 

Mr.  Benjamin  then  continued  his  argument.  In 
order  to  show  what  was  the  view  of  scientific  men  of 
ability  and  knowledge  of  the  subject  as  to  the  nature  of 
the  telephone  he,  after  some  objection  by  the  Attorney- 
General,  read  portions  of  a  lecture  on  the  telephone 
•delivered  by  Mr.  Preece  at  the  Royal  Institution  on 
February  ist,  1878.  Mr.  Preece  there  stated  that,  "The 
telephone  is  an  instrument  constructed  for  the  transmis- 
sion of  sound  to  a  distance."  He  (Mr.  Benjamin)  then 
asked  when  the  Postmaster's  monopoly  is  infringed. 
The  Company  do  not  ever  know  whether  people  are 
speaking  along  the  wires  or  not.  In  order  to  save 
wire  they  adopt  the  ingenious  "  exchange  system," 
which  requires  that  they  shall  when  necessary  discon- 
nect certain  subscribers  and  connect  others.  Is  that 
transmitting  a  message? 

T^e  Attorney-General  then  replied.  He  repu- 
diated the  idea  of  having  any  intention  to  depreciate 
the  beautiful  invention  of  the  telephone.  He  had  done 
no  more  than  point  out  its  connection  with  other 
telegraphic  instruments.  As  to  the  argument  that  the 
monopoly  must  be  construed  strictly,  he  knew  of  no 
such  rule.  Indeed,  as  the  monopoly  was  for  the  public 
benefit  it  ought  if  anything  to  be  dealt  with  in  a  large 
and  liberal  spirit.  If  the  contention  of  the  defendants 
were  correct,  that  they  were  owners  of  a  private  tele- 
graph within  the  exceptions,  people  might  club  together 
to  any  extent  and  entirely  destroy  the  monopoly.  The 
main  points  had  not  been  dealt  with  by  the  defendants' 
counseL  They  were  the  existence  of  the  trunk  lines 
and  the  operations  of  the  switch-boy.  How  could  the 
Company  say  that  the  wires  belonged  to  the  individual 
subscribers  or  that  the  Company  did  not  aid  in  the 
transmission  of  messages  ? 

At  the  conclusion  of  the  Attorney-General's  address 
the  Court  said  they  would  take  time  to  consider  their 
judgment. 

Judgment  was  delivered  on  Monday,  aoth  December. 
It  was  in  writing,  prepared  by  Mr.  Justice  Stephen  and 
Jigreed  to  by  Mr.  Baron  Pollock. 

Mr.  JusTicB  Stephen,  after  stating  the  facts  of  the 


case  and  citing  the  various  definitions  of  "  telegraphs  ** 
and  "  telegrams  "  contained  in  the  Acts,  proceeded  to 
state  what  the  contentions  on  either  side  were,  and  cited 
various  passages  from  the  affidavits,  concluding  with 
those  which  referred  to  the  question,  whether  sound 
could  be  said  to  be  "  transmitted  "  by  telephonic  appa- 
ratus. He  then  proceeded :  We  do  not  think  it 
necessary  to  express  any  opinion  on  a  controversy 
which  is  more  scientific  than  legal,  and  perhaps  oMre 
properly  metaphysical  or  relative  to  the  meaalng  of 
words  than  scientific^  as  it  seems  to  turn  upon  the 
nature  of  identity  in  relation  to  sound.  It  is  enough  to 
say  that,  whatever  may  be  the  merits  of  thecontroTersy, 
it  does  not  appear  to  us  that  the  fact,  if  it  is  a  &ct, 
that  sound  itself  is  transmitted  by  the  telephone  estab- 
lishes any  material  distinction  between  tefephoaic  and 
telegraphic  communication,  as  the  transmission  if  it 
takes  place,  is  performed  by  a  wire  acted  on  by  dec- 
tricity.  We  are  of  opinion,  then,  that,  fully  admitttng 
all  that  has  been  or  indeed  can  be  said  as  to  the  noyelty 
and  value  of  the  telephonic  transmitter  and  receiver, 
the  whole  apparatus,  transmitter,  wire,  and  receiver 
taken  together,  form  "  a  wire  used  for  the  purpose  of 
telegraphic  communication,  with  apparatus  connected 
therewith,  for  the  purpose  of  telegraphic  commanica- 
tion  "—that  is,  they  are  a  telegraph  within  the  defini- 
tion of  the  Act  of  1863,  which  is  embodied  by  reference 
in  the  Act  of  1869.  The  wire  is  a  wire.  The  trans- 
mitting and  receiving  instruments  are  apparatus  con- 
nected therewith  for  the  purpose  of  conveying  informa- 
tion by  electricity ;  and  this,  as  it  seems  to  us,  is 
telegraphiccommunication.  Indeed,  though  for  scientific 
purposes  it  may  no  doubt  be  necessary  to  distinguish 
between  telegraphs  and  telephones,  it  seems  to  us  that 
the  word  "telegraph,"  as  defined  in  the  Telegraph 
Acts,  is  (to  use  Professor  Stokes'  words)  "  wide  enough 
to  cover  every  instrument  which  may  ever  be  invented 
which  employs  electricity  transmitted  by  a  wire-  as  a 
means  for  conveying  information."  Indeed,  looking 
to  the  extension  of  the  definition  inserted  in  the  Act  of 
1869,  the  words  "transmitted  by  a  wire"  might  pro- 
bably b3  left  out  of  this  definition.  That  this  view  does 
no  violence  to  the  common  use  of  language  is  proved 
first,  by  the  fact  that  in  Mr.  Edison's  own  specification 
the  .words  "  telegraph  "  and  "  telegraphic  "  are  fre- 
quently used  in  reference  to  his  invention,  and  that  in 
"  Webster's  Dictionary,"  published  in  1856,  an  electro* 
magnetic  telegraph  is  defined  under  the  head  "  tde- 
graph,"  as  "an  instrument  or  apparatus  for  commu- 
nicating words  or  language  to  a  distance  by  the  use  of 
electricity,"  and  under  the  head  "  electro -magnetic 
telegraph,"  as  "  an  instrument  or  apparatus  which,  bv 
means  of  iron  wires  conducting  the  electric  fluia» 
conveys  intelligence  to  any  given  distance  with  the 
velocity  of  lightning."  Of  course,  no  one  supposes 
that  the  legislature  intended  to  refer  specifically  to 
telephones  many  years  before  they  were  invented,  but 
it  is  highly  probable  that  they  would,  and  it  seems  to 
us  clear  they  eventually  did,  use  language  embracing 
future  discoveries  as  to  the  use  of  electricity  for  the 
purpose  of  conveying  intelligence.  The  great  object  of 
the  Act  of  1853  was  to  give  special  powers  to  telegraph 
companies  to  enable  them  to  open  streets,  lay  down 
wires,  take  land,  suspend  wires  over  highways,  connect 
wires,  erect  posts  on  the  roofs  of  houses,  and  do  many 
other  things  of  the  same  sort.  The  Act,  ii^  short,  was 
intended  to  confer  powers  and  to  impose  duties  upon 
companies  established  for  the  purpose  of  communica- 
ting information  by  the  action  of  electricity  upon  wires, 
and  absurd  consequences  would  follow  if  the  nature  and 
extent  of  those  powers  and  duties  were  made  depen- 
dent upon  the  means  employed  for  the  purpose  of  giving 
the  information.    Suppose  a  company  found  it  etseotuu 
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to  erect  posts  alonj^  a  highway,  and  suppose  the  body 
having  coatrol  of  the    highway  gave  their  consent, 
vfould  the  validity  of  the  consent,  and  therefore  the  lia- 
bility of  the  parties  concerned  to  an   indictment  for 
obstructing  the  highway,  notwithstanding  such  con- 
sent, be    dependent    on   the    question    whether    the 
messages  were  sent  by  an    Edison's    transmitter  or 
by  a    Morse    key?      Or,    again,    suppose    that    the 
company  favoured  particular  customers,  and  so  en- 
abled   their    friends    to    get    greater   advantages    in 
trade  or  speculation  over  other  persons,  could  they  say, 
'"We  have  a  right  to  do  so,  notwithstanding  section  41, 
because  we  use  telephones  and  not  telegraphs  ?  "    Or, 
still  more,  if  one  of  their  clerks  negligently  refused  to 
send  a  message  or  improperly  divulged  its  contents, 
would  they,  for  the  same  reason,  be  deprived  of  the 
summary  remedy  given  by  section  45  ?    Nearly  every 
section  of  the  Act  would  supply  an  additional  illustra- 
tion of  tiie  general  conclusion  that,  but  for  the  mono- 
poly established  in  1869,  the  Edison  Telephone  Com- 
pany would  be  as  anxious  to  be  included  in  the  Act  of 
1863  as  they  are  at  present  to  be  excluded  from  it ; 
but  this  is  only  an  accident,  which  cannot  affect  the 
interpretation  of  the  Act.     Looking  at  the  Acts  from 
the  point  of  view  of  the  Crown  we  are  led  by  a  different 
road  to  the  same  conclusion.     If  a  telephone  is  not  a 
telegraph,  then  a  telephonic  communication  is  not  a 
telegram,  and  if  so  any  company  may  not  only  trans- 
mit such  messages,  but  may  perform  all  the  incidental 
services  of  collection  and  delivery ;  and  if  this  is  so 
there  is  nothing  to  prevent  all  the  railroad  and  other 
companies  in  possession  ot  telegraphs  from  applying 
to  them  telephonic  transmitters  and  receivers,  and  car- 
rying on  the  business  of  telegraphy  just  as  they  did 
before  1869.     The  customer  would  write  his  message 
at  the  counter  and  the  clerk  would  speak  it  through  the 
telephone  instead  of  using  a  less  perfect  instrument. 
It  is  difficult  to  suppose  that  the  legislature  intended 
to  grant  a  monopoly  so  liable  to  be  defeated,  or  that 
its  language  was  meant  to  be  so  construed  as  to  be 
limited  to  the  then  state  of,  perhaps,  the  most  pro- 

fressive  of  all  sciences.     In  this    connection  we  may 
ispose  of  one  or  two  minor  arguments  by  which  it 
was  attempted  to  show  a  distinction  between  telephonic 
messages  and  telegrams.    It  was  said  to  be  essential 
to  a  telegraphic  message  that  it  should  be  sent,  not 
direct  from  party  to  party,  but  through  the  intervention 
of  a  messenger  or  clerk,  and  also  that  it  should  consist 
of  signals  having  a  conventional  meaning,  and  not  of 
actual  words  spoken.     It  seems  to  us  impossible  to 
regard  these  matters  as  essential  to  the  process.    A 
clerk  may  be  regarded  merely  as  an  extra  link  in  a 
chain  of  communication,  and  signals  are  only  imperfect 
substitutes  for  words.     It  would  be  a  strange  thing  to 
say  that  improvements  by  which  a  step  in  a  given  pro- 
cess can  be  dispensed  with,  and  by  which  the  process 
itself  may  be  perfected,  destroy  the  character  of  the 
process.    To  take  such  a  view  would  be  to  afBrm  that 
imperfections  in  an  instrument  are  essential  parts  of 
it,  and  that  their  removal  destroys  it.    Apart  from  this 
a  practical  difficulty  arises.  There  has  been  a  constant 
progress  in  the  subject  of  electric  communication  from 
its  first  invention  to  the  present  day.    Some  of  the 
means  employed  require  no  code  of  signals,  and  some 
can  be  worked  by  any  one  who  can  read  and  write 
without  any  assistance  from  clerks.    The  ABC  in- 
strument worked  by  moving  a  hand  successivelv  to  all 
ikn  letters  forming  the  message,  and  this  moved  a  cor- 
rwponding  hand  at  the  other  end  of  the  wire.    Any 
two  persons  who  could  spell  could  use  these  instru- 
oieots.     Hughes'  type-pnnting  instrument  prints  the 
mcMage  in  capital  letters  on  a  long  narrow  slip  of 
paper.    A  telegraph  called  Cowper's  writing  telegraph 


has  lately  been  invented,  the  nature  of  which  is  that  a 
person  holding  a  pen  at  one  end  of  the  wire  can  write 
or  even  draw  with  it,  and  that  a  facsimile  is  produced 
by  a  corresponding  pen  set  in  motion  by  the  electric 
current  at  the  other  end  of  the  wire.    Two  papers  were 
produced  before  us  written  in  what  was  said  to  be 
Chinese  character  and  exactly  resembling  each  other. 
The  one  was  written  by  a  Chinese  lady  and  the  other 
by  the  pen  at  the  other  end  of  the  wire.*     Now,  either 
these  instruments  are  telegraphs,  and  the  messages 
sent  by  them  telegrams  within  the  Act,  or  they  are  not. 
If  Cowper's  writing  telegraph  is  within  the  Act  it  is 
difficult  to  say  whv  a  telephone  is  not.    They  equally 
dispense  with  clerks  or  messengers.     If  the  sound  is  in 
any  sense  transmitted  in  the  one  case,  the  motions  of 
the  hand  are  in  the  same  sense  transmitted  in  the 
other.     The  one  reproduces  actual  written  words  quite 
as  accurately  as  the  other  reproduces  words  spoken  ; 
and  if  the  one  can  properly  be  described  as  a  com- 
plicated speaking  trumpet,  the  other  can  with  equal  pro- 
priety be  described  as  an  elongated  pen.    If,  on  the  other 
hand,  Cowper's  writing  telegraph  is  not  within  the  Act, 
it  is  equally  difficult  to  say  why  Hughes'  type-printer  is 
within  it.     It  requires  no  messenger  or  servant  at  least 
at  the  receiving  end,  and  it  employs  no  special  code  of 
signals.     It  is,  however,  impossible  to  doubt  that  it  is 
included,  for  it  was  in  common  use  long  before  the  Act 
of  1869,  having  been  invented   in    1854,  ^"^   having 
procured  the  Grand  Prix  for  its  inventor  at  the  Paris 
Exhibition  of  i867.t     The  result  seems  to  be  that  it  is 
impossible  to  draw  the  line  between  these  instruments, 
and  that  all   or   none   must  be  regarded  as  coming 
within  the  definition  of  the  term  "  telegraph  "  so  often 
referred  to.     For  all  these  reasons  we  hold  that  a 
telephone  is  a  telegraph  within  the   meaning  of  the 
Acts  of  1869  and  1863.     The  second  point  made  by 
the  defendant  Company  was  that,  whether  the  tele- 
phone was  a  telegraph  or  not,  the  conversations  held 
through  it  were  not  "  messages  or  communications  ** 
sent  by  a  telegraph  within  the  meaning  of  the  AcL 
This  contention  was  founded  partly  on  the  argument 
that  the   directness    of  communication    between   the 
parties  to  the  conversation  rendered  the  word  "  mes- 
sage "  inappropriate,  and  partly  on  the  Telegraph  Acts 
of  1863  and   1868,  which,  it  was  said,  use  the  word 
"  message  "  in  the  sense  of  a  substance  with  a  message 
written  upon  it,  and  on  the  Telegraph  Act  of  x8^, 
which,  it  was  said,  uses  the  word  "  communication  "  in 
a  peculiar  sense.     As  to  the  word  "  message,"  it  is,  no 
doubt,  true  that  in  several  sections  it  is  so  used ;  but 
in  others  it  seems  to  us  to  be  used  in  the  sense  of  the 
purport  or  tenour  of  the  message.     It  is,  for  instance, 
an  offence  to  delay  to  **  transmit  or  deliver  "a  message* 
"  Transmit "  obviously  applies  to  the  words  and  not  to 
the  paper;    "deliver"  to  the  paper  and  not  to   the 
words;  and  so   in  other  cases.      The  same  remark 
applies  to  the  Act  of  x868,  in  which  the  word  "  mes- 
sage "  is  frequently  used,  and  which  was  commented 
upon  by  Mr.  Webster  minutely.    All  the  difficulties 
raised  or  attempted  to  be  raised  appear  to  us  to  be 
capable  of  solution   by  the  single   principle  already 
stated.    The  word  "  communication  "  in  the  definition 
of  "  telegram  "  given  in  the  Ac^  of  1869  was  said  to 
have  found  its  way  there  from  sec.  t6  of  the  Act  of 
1868,   which    authorises    the   Postmaster-General    to 
make  contracts  with  the  proprietors  of  newspapers  and 
others  for  the  transmission  or  deliveiy  of  "  telegraphic 
communications"  to  them  at  certain   times  and  on 
certain  terms,  and  it  was  rather  suggested  than  ex- 
pressly argued  that  such  communications  only  would 
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be  telegrams  within  the  meaning  of  the  definition  of 
the  Act  of  1869.  We  do  not  agree  with  this  view. 
The  use  of  the  word  "  communication "  instead  of 
messa^^e  in  sec.  16  of  the  Act  of  1868  certainly  favours 
the  opmion  that  there  might  be  communications  which 
would  not  be  properly  described  as  messages,  but 
^here  is  nothing  in  the  definition  of  a  telegram  in  the 
Act  of  1869  which  suggests  that  the  word  "  communi- 
cation "  which  it  contains  is  to  be  restricted  to  the 
communications  mentioned  in  sec.  16  of  the  Act  of 

1868.  It  is  very  possible  that  the  use  of  the  word  in 
the  one  section  may  have  suggested  its  use  in  the 
other,  but  there  is  nothing  to  narrow  its  sense  in  the 
iast-mentioned  section.  For  these  reasons  we  hold 
that  a  conversation  held  through  a  telephone  is  either 
^  message  or,  at  all  events,  a  communication  trans- 
mitted by  a  telegraph,  which  is  the  definition  of  a 
telegram.  A  small  question  was  raised  on  the  word 
^'  transmitted."  When  one  person  speaks  to  another 
it  was  said  he  "  makes,"  but  does  not  "  transmit,"  a 
communication.  The  answer  is  that  when  he  speaks 
through  a  wire  some  miles  long  he  sends  what  he  says 
through  the  wire,  or  transmits  it.  As  the  defendants 
contended  that  the  very  voice  itself  was  so  sent,  this 
seems  specially  clear  as  against  them.  It  was  further 
argued  that,  admitting  the  conversations  in  question  to 
be  telegrams,  they  were  still  not  within  the  Act  of 

1869,  because  the  preamble  of  that  Act  recites  that 
"similar  powers  to  those  conferred  upon  the  Post- 
master-General with  respect  to  the  exclusive  privilege 
of  conveying  letters  should  be  enacted  with  reference 
to  the  transmission  of  telegraphic  messages."  This,  it 
is  said,  confines  the  exclusive  privilege  as  to  telegrams 
within  the  limits  within  which  the  exclusive  privilege 
as  to  letters  is  confined,  and  subjects  it  to  the  same 
tacit  exceptions.  But  the  exclusive  privilege  of  the 
Postmaster- General  as  to  letters  is  *'the  exclusive 
privilege  of  conveying  from  one  place  to  another  all 
letters  "  (6  and  7  Wm.  IV.,  chap  33,  sec.  2)  subject  to 
certain  exceptions.  No  express  exception  applies  to 
the  case  of  a  man  who  carries  his  own  letter  with  his 
own  hand  to  the  person  to  whom  it  is  addressed. 
Yet  this  exception  has  always  been  regarded  as 
tacitly  implied  in  the  Act,  and  no  one  ever  sup- 
posed that  a  man  who  came  within  it  violated 
the  Postmaster-General's  exclusive  privilege.  It  was 
argued  that,  in  like  manner,  if  two  friends  com- 
municated with  each  other  directly  by  a  telegraph 
of  which  they  were  joint  owners,  they  would  be  out- 
side  of  the  sphere  of  the  Act  of  1869.  To  this 
argument  there  are,  in  our  opinion,  several  conclusive 
answers.  In  the  first  place,  we  do  not  think  that  the 
recital  in  the  preamble  of  the  Act  of  1869  ought  to 
have  the  effect  ascribed  to  it.  Each  Act  must  be  con- 
strued independently.  The  practical  inconvenience  of 
construing  the  Post  Office  Act  literally  would  be  so 
very  great  that  it  can  never  have  been  seriously  pro- 
posed so  to  construe  it.  It  is  enough  to  say  that  such 
a  construction  would  have  involved  the  consequence 
that  when  a  letter  was  written  it  must  be  left  on  the 
table  at  which  it  was  written  till  the  postman  called 
and  took  it  away,  visiting  every  room  in  every  house 
for  that  purpose.  Such  a  consequence  is  an  absurdity, 
but  there  is  no  absurdity  in  supposing  that  the  legis- 
lature meant  to  prohibit  private  electric  telegraphs. 
The  extent  to  which  they  were  intended  to  be  pro- 
hibited will  appear  from  the  exceptions  to  be  considered 
immediately.  In  the  next  place,  there  is  no  real 
•analogy  between  a  man  carrying  his  own  letter  to  his 
correspondent's  house  and  two  men  telegraphing  to 
-each  other.  In  the  one  case  the  act  done  can  by  no 
conceivable  means  injure  the  revenue.  In  the  other 
case,  an  apparatus  must  be  employed  which  may  readily 


be  made  to  injure  the  revenue.  The  object  of  the  Post 
Office  Act  is  to  give  to  the  Postmaster-General  an  es^ 
elusive  right  to  earn  all  that  can  be  earned  by  carrying 
letters,  but  a  man  cannot  pay  himself  for  carrying  his 
own  letter.  If  he  gets  a  friend  to  carry  it  for  him  he 
might  pay,  and  this  case  is  accordingly  provided  for  by 
an  express  exception.  In  the  third  ixace,  the  customers 
of  the  Telephone  Company  do  not  m  fact  commanicafte 
directly  with  each  other.  They  are  put  in  commonicav 
tion  by  a  servant  of  the  Company,  and  their  messages 
travel  in  all  cases  over  at  least  one  wire,  and  in  maof 
cases  over  three  separate  wires  which  are  the  property 
of  the  Company.  On  all  these  grounds  we  hold  that 
the  conversations  held  through  the  telephone  are  ink- 
fringements  of  the  Postmaster-General's  exclusive 
privilege  unless  they  can  be  shown  to  be  within  the 
exceptions  to  that  privilege.  We  now  pass  to  two  ex- 
ceptions. Those  which  are  said  to  apply  are  the  first 
and  second  in  section  5  of  the  Act  of  1869.  The  first  is- 
in  these  words — "  Teleg^ms  in  respect  of  the  trans- 
mission of  which  no  charge  is  made,  transmitted  by  a 
telegraph  maintained  or  used  solely  for  private  ns^anJ 
relating  to  the  business  or  private  affairs  of  the  owner 
thereof."  The  second  is — "  Telegrams  transmitted  by 
a  telegraph  maintained  for  the  private  use  of  a  corpora- 
tion, company,  or  person,  and  in  respect  of  whicdi,  or 
of  the  collection,  receipt,  and  transmission,  or  delivery 
of  which  no  money  or  valuable  consideration  shall  be 
or  promised  to  be  made  or  given."  These  exceptions 
resemble  each  other  so  closely  that  it  is  not  easy  to  mil 
a  case  of  a  telegram  which  would  fall  within  the  nrst 
exception  and  which  would  not  fall  within  the  second: 
Every  **  telegraph  maintained  or  used  solely  for  private 
use  "  must  be  a  *'  telegraph  maintained  for  the  private 
use  of  a  company,  corporation  or  person."  A  "tele- 
gram for  which  no  charge  is  made"  does  not  differ 
materially  from  a  '*  telegram  in  respect  of  which,  or  of 
the  collection,  receipt,  and  transmission  of  whid»  n» 
money  or  valuable  consideration  shall  be  or  promised  * 
(the  words  '* shall  be  "  seem  to  be  wanted  bciore  "pro- 
mised ")  "to  be  made  or  ^iven."  And  a  message 
"relating  to  the  business  or  private  affairs  of  the  owner  ^ 
of  the  teleeraph  by  which  it  is  sent  is  a  telegram.  Thus 
the  second  exception  seems  to  contain  eveiything 
which  can  fall  within  the  first  and  nothing  more,  except 
possibly  telegrams  not  charged  for  transmitted  by  a 
telegraph  used  solely  for  private  use  and  relating  to  the 
business  of  the  owner  of  the  telegraph,  such  telegTaph 
not  being  maintained  b^  the  owner.  But  no  case  occius 
to  us  in  which  a  man  is  likely  to  own  a  telegraph  and 
use  it  exclusively  for  his  own  business  and  yet  not  t» 
maintain  it.  It  was  suggested  that  one  of  these  clauses 
was  added  by  way  of  amendment  as  the  Bill  passed 
through  Parliament.  It  may  be  so,  but  it  is  diffiicult  t» 
conjecture  what  the  object  of  the  amendment  can  have 
been.  Whatever  may  have  been  the  history  of  the  two  ex- 
ceptions the  meaning  of  the  first  of  them  is  in  one  point 
obscure.  It  authorises  individuals  to  keep  telegraphs  for 
their  own  use  and  to  send  messages  by  them  relating  ta 
their  own  affairs  so  long  as  no  charge  is  made  for  the 
messages.  This  condition  is  to  us  unintelligible.  How 
could  a  man  make  a  charge  to  himself  for  sending  a 
message  on  his  own  telegraph  about  his  own  affairs  P  R 
seems  as  if  the  exception  had  been  originally  intended 
to  provide  for  two  classes  of  tj^legrams,  sent  by  telegraphs 
maintained  or  used  solely  for  private  use — namely,  firsts 
telegrams  relating  to  the  private  affairs  of  the  owner ;. 
and,  secondly,  telegrams  relating  to  other  peopleV 
affairs,  sent  as  an  exceptional  favour  and  not  charged 
for ;  but  this  is  certainly  not  said.  The  second  exeep- 
thon  provides  not  only  for  most  of  the  cases  provided. 
for  by  the  first  exception,  but  also  for  the  case  which. 
seems  to  have  been,  for  some  reason,  omitted  from  the 
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first  esception.  The  telegrams  (o  which  the  second 
exception  refers  may  relate  to  any  subject  so  long  as 
they  are  not  charged  for  and  so  long  as  the  telegraph 
by  which  they  are  sent  is  maintained  for  the  private  me 
oE  a.ny  corporation,  company,  or  person.  Upon  the 
whole  the  effect  of  the  two  etceplions  seemito  us  to  be 
that  ifa  person,  compaay,  or  corporation  haia  telegraph 
maintained  bond  fide  lor  his  or  its  own  use — if,  tor 
instance,  a  banker  has  a  telegraph  to  communicate 
betvreen  his  office  in  the  city  and  another  office  tn  a 
distant  part  of  London,  or  if  under  the  Act  oE  18^ 
(sec.  9. 8}  a  railway  has  made  arrangements  with  a  coal 
master  upon  the  company's  system  for  a  private  tele- 
graph between  his  coal  pit  and  a  station,  they  may  not 
only  send  telegrams  on  their  own  affairs,  but  may  also, 
under  special  circumstances,  and  if  no  charge  is  made, 
send  messages  on  the  affairs  of  others.  This  view  of 
the  exceptions  shows  how  wide  the  exclusive  privile|^ 
granted  to  the  Postmaster.General  was  intendel  to  be. 
But  for  them  it  would  be  unlawful  for  the  owner  of 
works  spread  over  a  great  apace  of  ground  to  have  a 
telegraph  to  communicate  between  the  different  parts 
of  the  establishment,  or  for  a  man  of  business  with  two 
offices  in  different  parts  of  London  10  have  a  telegraph 
between  them.  This  supports  what  we  have  already 
said  as  to  the  difference  between  the  exclusive  privilege 
of  the  Postmaster-General  in  relation  to  telegrams  and 
in  relation  to  letters.  The  privilege  relating  to  tele- 
grams seems  to  us  to  be  the  wider  of  the  two.  It  was 
argued  by  the  defendants  that  they  were  within  the 
first  exception,  because  in  it  the  word  "  owner"  ou^ht 
to  be  read  as  including  "  owners,"  tne  effect  of  which 
was  said  to  be  that  two  persons  might  contribute  to 
keep  up  a  telegraph,  and  use  it  forcommunicatingwith 
each  other  on  affairs  interesting  to  either,  that  each  of 
them  might  again  communicate  with  others,  and  that 
thus  the  country  might  in  theory  be  covered  with  a  net-  I 
work  of  telegraphic  wires,  each  connecting  (wo  persons  , 
only.  It  was  further  suegested  that  if  this  were  lawful, 
it  would  be  lawful  in  order  to  avoid  circuity  and  com- 
plication to  consolidate  the  individual  wires  into  a  small 
number  owned  by  a  large  number  of  subscribers,  and 
this  it  was  said  was  practicaily  what  was  done  by  the  I 
dtfen dan t  Company.  Thisingenious  argument  appears 
to  OS  to  be  unfounded  both  in  law  and  in  fact.  The  ' 
exception*  seem  to  us  to  apply  exclusively  to  telegraphs 
kept  either  by  a  single  owner  or  under  one  express  pro- 
vision of  the  Tel^;raph  Acts,  like  the  one  already 
referred  to;  but,  quite  apart  from 'this,  it  is  obvious 
that  the  telegraphs  of  the  defendant  Company  are 
neither  owned  nor  maintained  by  the  subscribers,  nor 
are  they  used  solely  by  the  owners.  The  switch  board 
and  the  trunk  wires  are  the  property  of  the  defendant 
Company,  and  they  are  essential  to  the  system  of  com- 
munication adopted.  Moreover,  a  charge  in  the  shape 
of  rent  is  made  for  the  transmission  of  messages,  and 
from  thi*  the  Company  derives  a  profit.  Each  of  these  I 
circumstances  takes  the  case  out  of  the  exceptions,  or  , 
rather  prevents  them  from  applying  to  it.  Lastly,  it  | 
was  asked  by  the  defendants  when  and  by  whom  the 
offence,  if  any,  of  the  defendant  Company,  was  com- 
mitted. To  this  we  think  the  answer  is— that  if  several 
persons  combine  to  do  an  illegal  act  each  is  guilty  of 
the  whole  of  it,  so  that  when  A  sends  a  telegram  to  B 
by  means  provided  by  the  Company  for  that  purpose 
and  under  the  provisions  of  a  contract  by  which  it  ig 
carried  out.  A,  B,  and  the  Company  are  all  guilty  of  an 
offence  ;,under  section  6  of  the  Act  of  lS6g — namely,  1 
the  offence  of  transmitting  a  telegram.  Apart  from  ' 
this,  we  think  that  when  the  Company's  servant  puts  A 
in  telephonic  communication  with  B,  the  Company  aids 
and  is  concerned  in  transmitting  a  telegram,  which, 
^aio,  is  an  offence  under  the  same  section.    The  result 
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Mr.  WsBsrsft,  on  the  part  of  the  defendants,  intim- 
ated that  there  would  be  an  immediate  appeal,  and  the 
injunction  was  ordered  to  stand  over  until  its  determl- 


TELEGRAPHIC  APPARATUS  IN  USE  IN 
THE  BRITISH  POSTAL  TELEGRAPH 
DEPARTMENT. 

XXIV. 
The  Wheatstoms  Automatic  Svstkji. 
(GiHlinutd.) 
Fig.  90  shows  a  general  view  of  the  controlling 
mechanism  of  the  transmitter,  whoso  action  was 
explained  by  figs.  87,  88,  and  89,  in  the  last  article. 
The  star  wheel  which  draws  the  punched  slip  fron> 
right  to  left  is  seen  at  the  top  of  the  steel  rods, 
s,  .M,  and  lies  between  them.  A  small  roller,  8,  with 
slots  cut  in  its  circumference  which  receive  the 
teeth  of  the  itar-wheei,  is  pressed  down  on  the 
paper  slip  by  means  of  a  spring,  and  keeps  its 
movements  steady.  Fig.  91  shows  the  arrangement 
in  detail.  The  star-wheel,  which  is  turned  by  the 
same  train  of  clockwork  which  actuates  the  rocking 
lever,  v,  is  so  geared  that  the  up  and  down  move- 
ments of  the  rods,  s,  m,  take  place  exactly  when 
the  perforations  in  the  paper  slip  come  opposite 
the  ends  of  the  rods. 

The  exact  positions  of  s  and  M  are  regu- 
lated by  the  screws,  p,,  P,,  and  in  order  that  the 
apparatus  may  work  properly,  each  of  the  rods 
should  be  so  adjusted  that  it  commences  to  enter  a 
perforation  in  the  slip  at  the  moment  when  the  left- 
hand  edge  of  the  perforation  is  over  the  left-hand 
edge  of  the  end  of  the  rod.  If  the  screws,  p„Pj,  are 
screwed  out  too  far,  tfie  rods,  instead  of  entering  and 
passing  through  the  perforations,  willcatch  against  the 
edges  and  be  stopped  ;  this  will  also  be  the  case  if 
the  screws  are  too  far  back.  The  springs,  t,,  and 
ij,  keep  the  rods,  s,  M,  firmly  against  the  screws, 
p,,  p,,  except  when  the  latter  are  descending,  the 
moving  slip  then  pulls  them  forward  until  they 
have  become  lowered  sufficiently  to  be  withdrawi* 
completely  from  the  holes,  when  they  spring  back 
against  P,,  P,,  under  the  influence  of  s,,  r,. 

The  holes  through  which  s  and  M,  and  the  star- 
wheel,  pass  will  be  seen  in  Fig.  91. 

In  order  to  insure  rapidity  of  action,  it  is  essen- 
tial that  the  springs,  s,  and  s^,  be  strong,  otherwise 
the  levers,  a  and  a,  will  not  be  drawn  up  against  the 
pins,  ^,,^,,  on  the  rocking  beam,  with  sufficient 

The  spring  carrying  the  joclcey- wheel,  E,  should 
not  be  too  strongly  screwed  down  against  the  top 
tail-piece  of  the  disc,  d,  otherwise  the  disc  will  tend 
to  stick  to  the  one  side  or  the  other.  The  tension 
required  is  that  which  is  just  sufficient  to  keep  the 
disc,  i>,  firmly  over  to  one  side  or  the  other. 

The  action  of  the  rocking-beam,  y,  can  be  under- 
stood from  fig.  93,  where  it  will  be  seen  the  left- 
hand  end  of  V  has  a  small  rod  hinged  to  UvthicVv^^ 
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toihepins,^,,/,,  are  made  by  means  of  long  spirals 
of  wire  at  (he  back  of  the  beam. 

An  important  part  of  the  mechanism  of  the 
apparatus  is  the  "Ay"  and  its  regulator,  by  means 
of  which  the  speed  at  which  the  clockwork  train 
runs  can^be  regulated. 

The  fly  is  specially  constructed  so  that  the  clock- 
work can  start  off  at  as  nearly  as  possible  its  normal 
Speed.  If  the  apparatus  took  time  to  get  up  speed, 
several  signals  at  the  commencement  of  a  message 
mieht  be  lost. 

The  construction  of  the  fly  can  be  seen  from  figs. 
94,  95,  and  96.  Referring  to  the  two  latter  figs.,  c 
is  a  toothed  wheel  which  turns  loose  on  an  axle, 
A,  which  is  driven  by  the  clockwork  ;  this  toothed 
wheel  is,  however,  connected  to  the  axle  in  ques- 
tion by  a  spiral  spring,  «  (fig.  94).  The  upper  end 
of  this  spring  is  fixed  to  the  toothed  wheel,  (,  and 
the  lower  end  to  the  axle,  a. 


The  wheel,  c,  gears  into  two  half  segments,  d,  d„ 
whose  axles,  /,  t„  turn  in  cross-pieces,  0,  o„  fixed 
rigidly  to  the  axle,  a.  To  the  axles,/,  t„  are  fixed 
the  fly-wings,  a,  a,.  The  action  of  the  spiral  spring 
connected  to  the  wheel,  c,  and  its  axle,  is  to  turn 
the  segments,  d,  rf„  and  their  fly-wings  to  the  posi- 
tion indicated  in  fig.  95  ;  when  the  whole  arrange- 
ment is  rotated  about  the  axle.  A,  in  the  reverse 
direction  in  which  the  hands  of  a  watch  turn,  then 
the  edges  of  the  wings  only  practically  beat  against 
the  air;  but  the  rapid  rotation,  by  centrifugal  force, 
causes  the  wings  to  turn  round  in  the  direction  of 
the  arrows  (fig.  95) ;  their  inside  surfaces  then  com- 
mence to  beat  against  the  air,  and  this  action  at 
once  throws  them  still  further  open  to  the  position 
indicated  by  fig.  96,  or  even  further  open  still.  The 
full  surface  of  the  wings  thus  being  exposed  to  the 
surface  of  the  air,  the  speed  of  rotation  of  the  clock- 
irorlc  is  kept  in  check. 

It  will  thus  be  seen  that  the  check-action  of  the 


fly  is  very  small  at  first,  so  that  the  clockwork  can 
start  off  quickly,  but  as  soon  as  speed  is  attained 
the  fly-wings  open,  and  a  full  check  is  put  on. 

The  regulator,  by  means  of  which  any  required 
speed    can    be    obtained,    acts    in    the    following 

On  the  fly-axle,  A  ffi^s.  94,  97,  98),  is  fixed  a  solid 
steel  wheel,D,  with  a  Drightly  polished  outer  surface. 
To  the  axle,  A,,  which  is  directly  in  gear  with  the 
clockwork  train,  is  also  fixed  a  bright  steel  wheel  or 
disc,  D„  and  between  d  and  D,  a  third  loose  steel 
wheel,  i/,  with  a  smooth  edge.  The  axle  of  d  is 
carried  on  a  small  frame,  whi^  can  be  shifted  back- 
wards or  forwards  by  means  of  the  handle  seen  at 
the  upper  part  of  fig.  90;  thus  d  can  be  made  to 
gear  near  tne  edge  oT  the  circumference  of  the  disc, 
D,,  and  near  the  inner  surface  of  the  wheel,  d,  as  ir» 
fig.  97,  or  it  can  gear  with  the  inner  surface  of  D,> 
and  the  outer  edge  of  d,  as  in  fig.  9S. 

Now  the  discs,  d,  d„  being  kept  in  close  contact 
with  the  wheel,  d,  by  means  of  a  spring,  s,  (fig.  94), 
it  follows  that  if  the  wheel,  d,,  be  turned  by  the 
clockwork  train,  it  will  turn  the  wheel,  d,  and  the 
latter  will  turn  the  wheel,  D,  and  the  fly-axle  on 
which  It  is  fixed. 

Now  when  the  wheel,  d,  is  in  the  position  indi- 
cated in  fig.  97,  the  wheel,  d,,  tends  to  turn  it 
rapidly,  since  we  have  a  large  circumference  gear- 
ing aeainst  a  small  circumterence.  Similarly,  the 
wheel,  d,  tends  to  turn  the  wheel,  d,  quickly  ^ 
hence  a  comparatively  slow  motion  of  the  axle,  a,, 
will  impart  a  quick  motion  to  the  axle,  1,  and  the 
fly  attached  to  it.  When,  however,  the  state  of 
affairs  is  that  indicated  in  fig.  98,  then  we  have  the 
small  circumference  of  d,  gearing  into  1/,  and  the 
latter  gearing  into  the  large  circumference  of  D, 
consequently  a  comparatively  quick  motion  of  a, 
will  impart  a  slow  motion  to  a. 

As  the  ultimate  velocity  at  which  the  clockwork 
can  turn  must  be  limited  by  the  rate  at  which  the 
fly  can  turn,  it  follows  that  when  the  position  of 
the  wheel,  d,  is  that  indicated  in  fig.  9S,  a  ,  can  turn 
at  a  hish  velocity  without  moving  a  at  such  a  rate- 
as  to  check  the  ultimate  motion  of  a,  ;  and,  on  the 
other  hand,  when  d  is  in  the  position  indicated  in 
fig.  97,  then  a  slow  motion  of  a,  will  impart  the 
velocity  to  A  necessary  to  check  the  ultimate 
motion  of  A,.  It  is  evident,  also,  that  if  i/  be  set  at 
points  intermediate  between  those  indicated  in  the 
two  figs,  that  the  motion  of  a,  can  be  regulated  to 
any  required  velocity. 

It  might  be  imagined  that  the  wheel,  d,  would 
slip  instead  of  turning  with  the  wheels,  d,  d,,  but 
the  "bite"  between  unlubricated  polished  steel 
surfaces  is  actually  very  considerable,  and  but  little 
slip  takes  place. 


Ebrata.— Article  XXIII.,  page  431.  Left-hand 
column,  9th  line  from  bottom,  read  "  fig.  89  "  for 
"fig.  87";  8lh  line  from  bottom  read  "zinc"  for 
"copper";  7lh  line  from  bottom  read  "copper" 
for  "zinc";  Sth  line  from  bottom  read  "fig.  87" 
for  "fig.  89;"  bottom  line  read  "left-hand"  for 
"right-hand."  Right-hand  column,  5th  line  from 
top,  read  "  fig.  87  '  for  ■'  fig.  89  ";  7th  line  from  top 
read  "fig.  89"  for  "fig.  87";  8lh  line  from  top 
read  "  linc  "  for  "  copper  ";  9th  line  from  lop  read 
"  copper"  for  "  anc. 
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The  Telbphonb. — The  telephone  case  is  for  the 
present  finished,  and  now  the  postal  authorities  are 
preparing  to  supply  the  public  with  telephonic  inter- 
communication. H.M.  Postmaster-General  has  ordered 
of  the  Gower-Bell  Telephone  Company  20,000  tele- 
phones, and  the  Postal  Telegraph  Department  has 
already  received  many  hundred  applications  for  the 
instalment  of  that  instrument.  Any  attempt  on  the 
part  of  the  United  Telephone  Company  to  pose  as 
injured  inventors  is  absurd,  for  the  original  inventors 
are  but  slightly  interested,  in  a  pecuniary  sense,  in  it; 
Brof.  Graham  Bell  perhaps  to  the  extent  of  one  share, 
and  we  believe  Mr.  Edison  not  at  all.  Besides,  the 
Department  has  made  very  fair  and  liberal  terms  with 
the  Gower  Company,  in  the  profits  of  which  the  United 
Company  is  largely  interested,  so  that  it  seems  pro- 
bable that  the  Tatter  may  make  a  much  larger  profit 
sow  the  Government  have  taken  up  the  telephone 
tkan  it  would  have  done  under  its  own  erratic  manage- 
ment, and  certainly  more  than  it  has  done  in  the  past. 
We  learn  that  circulars  and  recriminations  are  freely 
passing  in  the  camp  of  the  United  Company,  and  that 
a  meeting  is  called  for  the  13th  instant.  Amon^  the 
advantages  to  bs  named  consequent  on  the  Post  Office 
letting  out  telephones  is,  first,  the  lower  price  at  which 
the  rental  is  placed  {£1$  as  compared  with  j£20) ; 
second,  the  connection  being  made  with  the  general 
telegraph  system;  and,  third,  the  fact  that  probably 
more  underground  wires,  instead  of  the  unsightly  and 
dangerous  overhead  wires,  will  be  used  than  would 
have  been  the  case  under  the  older  system. 

We  Understand  that  a  revised  and  enlarged  edition  of 
Mr.  H.  R.  Kempe's  "  Handbook  of  Electncal  Testing  " 
is  now  in  the  press  and  will  shortly  be  published  by 
Messrs.  E.  &  F.  N.  Spon. 

Two  New  Atlantic  Cables  Proposed. — It  is  pro- 
bable that  a  company,  to  be  called  the  American  Union 
Cable  Company,  will  soon  be  organised  for  the  purpose 
of  layinjg^  two  Atlantic  cables,  which  will  be  operated  in 
connection  with  the  American  Union  Telegraph  Com- 
pany. Estimates  for  the  construction  of  the  two  new 
cables  have  been  received  in  this  city.  The  cost  of 
construction  is  understood  to  be  less  than  jf*!  ,500,000, 
and  it  is  probable  that  Siemens  &  Co.  will  be  given  the 
contract  for  the  work.  It  is  proposed,  if  the  cables  are 
laid,  to  land  them  on  the  American  side  at  Whitehead 
Bay  Harbour,  in  Nova  Scotia,  just  east  of  Torbay. 
The  Englbh  end  will  be  near  Penzance.  So  says  the 
New  York  Operator, 

The  New  York  World  gives  the  following  corre- 
spondence on  the  same  subject : — 

"  London,  Dec.  11. 

"  Have  just  returned  after  ei?ht  weeks'  absence  in 
the  Mediterranean,  where  I  have  oeen  endeavouring  to 
give  an  international  character  to  the  whole  of  our 
system  of  submarine  teleg^phs,  and  with  considerable 
soocess,  an  idea  which  I  am  anxious  should  be  partici- 
pated in  by  the  great  American  telegraph  system. 
The  French  cable,  properly  worked,  should  meet  all 
the  requirements  of  your  own  company  for  the 
moment.  To  spend  more  money  in  laying  new  cables 
at  present  would  be  equally  disastrous  to  the  new  as  to 
the  present  systems.  I  am  hopeful  that  the  French 
cmble  will  be  put  into  a  thoroughly  efficient  working 
state  so  soon  as  the  agreement  with  us  is  ratified.  1 
shall  do  all  in  my  power  consistent  with  any  existing 
obligations  in  order  to  bring  about  such  an  arrange- 
flseot  as  will  satisfy  the  requirements  of  your  traffic 


My  visit  to  America  is  only  delayed.  It  is  my  full 
intention  to  come  out  in  the  spring.  The  French 
Companv*s  meeting  for  confirmation  of  the  agreement 
is  to  be  held  Jan.  12  next. 

"John  Pender,  London. 
"  Jay  Gould,  New  York." 

**  New  York,  Dec.  1 2,  1880. 
"  Your  despatch  received.  As  an  evidence  of  my 
entire  friendliness  to  your  interests,  I  carefully  com- 
municated through  Mr.  Ward  to  you  some  weeks  since 
the  concessions  our  large  interests  on  this  side  required 
from  the  existing  cables,  and  at  the  same  time  I  in- 
formed him  that  unless  these  were  granted  we  should 
lay  our  own  cables.  Having  received  unfavourable 
responses,  I  accordingly  opened  subscriptions  for  two 
new  cables.  The  entire  amount  is  subscribsd,  and  we 
shall  proceed  to  lay  them.  At  the  same  time  I  cor- 
dially reciprocate  your  sentiments  as  to  international 
telegraphy,  and  will  do  my  share  towards  its  vieorous 
and  rapid  development  by  laying  independent  cables. 

"Jay  Gould,  New  York. 
"  John  Pender,  London." 

The  following  particulars  are  also  taken  from  an 
American  newspaper:^ 

"  Subscriptions  tor  the  construction  of  two  new  cables 
have  been  opened  by  the  Central  Construction  Com- 
pany. The  fund  which  is  to  be  raised  is  6,000,000 
dols.,  of  which  one-half  will  be  reserved  for  the  sub- 
scribers of  the  Central  Construction  Company  of  record 
on  September  15th  last.  The  calls  on  the  subscribers 
will  be  10  per  cent,  of  their  subscription  at  a  time.  For 
every  1,000  dols.  paid  up  the  subscribers  will  receive 
ten  shares  of  stock  of  the  value  of  xoo  dols.  each  and  a 
1 ,000  dols.  6  per  cent,  mortgage  bond.  The  privilege 
to  subscribe  will  expire  on  December  31st,  1880.^  The 
contractors  for  the  new  cables  will  be  Messrs.  Siemens 
and  Co.,  of  England.  The  American  end  of  the  cables 
will  be  at  Whitehead  Bay  Harbour,  just  east  of  Torbay, 
in  Nova  Scotia,  the  landing  on  the  English  side  to  be 
made  near  Penzance." 

The  Board  of  the  West  Coast  of  America  Telegraph 
Company,  Limited,  inform  us  that  in  consequence  of 
the  contmuance  of  the  war  between  Chili  and  Peru, 
they  are  obliged  to  defer  payment  of  the  coupons  on 
the  debentures  of  the  company,  due  on  the  31st  of 
December 

The  s.s.  ScoHUf  which  left  London  on  the  i8th  ultimo, 
to  raise  and  repair  the  Brest  Cable  (1869)  broken  on  the 
1 2th  November  last,  has  put  into  Plymouth  for  orders. 
The  Telegraph  Construction  and  Maintenance  Com- 
pany's engineer  reports,  that  after  picking  up  the 
eastern  end  of  the  cable  at  220  miles  from  Brest,  the 
weather  became  too  boisterous  to  justify  him  in  the 
expectation  that  further  operations  could  be  continued 
during  the  winter  with  any  reasonable  prospect  of 
success.  Under  these  circumstances  the  directors  have 
decided  to  postpone  the  repair  until  next  spring. 

We  are  requested  to  state  that  Joel's  improved  in- 
candescent lamps,  recently  described  in  these  columns, 
can  be  obtained  at  the  Electric  Light  Agency's  offices, 
52,  Queen  Victoria  Street,  where  they  can  be  seen  at 
work. 

The  Edinburgh  Rosebank  Iron  Works,  which  have 
been  for  some  time  experimentally  lighted  by  a 
Crompton  lamp,  are  now  about  to  be  permanently 
lighted  by  three  of  those  lamps.. 

The  first  public  telephone  line  in  Germany  was 
opened  a  few  days  ago  by  the  Berlin  Telegraph  Ofltoe. 
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Philadelphia  newspapers  report  that  the  American 
Union  Telegraph  Company  are  about  to  try  in  that 
city  the  experiment  of  putting  their  wires  underground. 
The  plan  works  well  enough  in  European  cities,  and 
there  would  seem  to  be  no  reason  why  it  should  not 
succeed  here,  save  the  indisposition  of  the  companies  to 
bear  the  first  cost  of  making  the  change.  For  some 
months  the  Western  Union  Telegraph  Company  has 
had  the  matter  under  consideration,  but  will  probably 
wait  until  pressed  by  a  rival  company  before  it  under- 
takes the  more  serious  task  of  takmg  down  its  forest  of 
poles  and  sinking  the  wires  which  contribute  so  much 
to  the  prevailing  ugliness  of  our  streets.  Sooner  or 
later  the  poles  and  wiVes  must  come  down,  and  it  is 
altogether  probable  that  the  change  will  be  beneficial  to 
the  companies  in  the  long  run,  owing  to  the  smaller 
cost  of  maintaining  a  subterranean  system.  It  will 
certainly  be  an  advantage  to  the  community. — Scientific 
American, 

At  a  recent  meeting  of  the  Mersey  Docks  and  Har- 
bour Board  it  was  resolved  to  adopt  the  electric  light  at 
a  portion  of  the  new  dock  system  at  the  north  end  of  the 
city,  at  an  estimated  cost  of  £2^000.  This  is  to  be  an 
experiment,  and  upon  the  result  will  depend  the  exten- 
sion of  the  light  over  the  docks  generally. 

The  Telephone. — Mr.  Rolls,  of  the  South-Westem 
Railway  Telegraphs,  has  lately  been  carrying  out  some 
experiments  with  the  Gower-Bell  loud-speaking  tele- 
phone which  have  proved  remarkably  successful.  In 
the  first  place  the  instrument  was  tried  over  sections  of 
varying  lengths  as  a  means  of  verbal  communication 
between  signal  cabins,  a  noteworthy  point  in  the 
experiments  being  that  the  block  wire  itself  was  the 
only  connection  between  the  distant  points,  Mr.  Rolls 
placing  the  telephones  in  multiple  circuit  with  the 
block  instruments  at  each  end,  between  line  and  earth, 
in  such  a  manner  as  in  no  wise  to  affect  the  block 
working;  in  fact,  while  listening  at  the  telephone  a 
train  passing  the  distant  cabin  could  be  heard  simul- 
taneously with  the  receipt  of  the  ordinary  signals  upon 
the  block  instrument  indicating  the  train's  departure. 
The  movement  of  the  levers  placing  signals  on  behind 
the  train  five  miles  away  could  also  be  distinctly 
heard-.  Conversation  was  carried  on  with  the  utmost 
ease  by  inexperienced  persons,  and  all  sounds  were 
remarkably  clear,  although  several  through  postal 
wires  worked  by  powerful  currents  ran  on  the  same  set 
of  poles.  This  form  of  telephone  having  proved  so 
successful,  it  was  subsequently  tried  as  a  long  circuit 
speaking  instrument  between  Yeovil  and  Exeter,  a 
distance  of  forty-nine  miles,  upon  the  same  set  of 
poles  as  before ;  and  despite  the  usual  effects  of  induc- 
tion, the  voice  was  as  remarkably  predominant  and  as 
clearly  and  distinctly  heard  as  in  the  previous  experi- 
ment over  a  short  section.  Further  trials  indicated 
that  the  distances  mentioned  might  be  at  least  doubled. 

Mr.  Crompton  has  contracted  to  illuminate  with 
electric  light  the  Bricklayer's  Arms  goods  station  of  the 
South- Eastern  Railway  Company.  He  is  also  entrusted 
with  the  li|;hting  of  the  Glasgow  Post  Office  and  the 
goods  station  of  the  North  British  Railway.  The 
winter  contract  for  the  Alexandra  Palace  is  likewise 
placed  in  his  hands. 

It  seems  probable  that  in  another  two  or  three  months 
nearly  all  the  principal  railway  stations  in  London  and 
many  of  those  in  the  country  will  be  electrically  lighted. 
Indeed  so  rapidly  does  demand  now  follow  on  demand 
for  .the  necessary  apparatus  that  all  the  existing 
maimfactnrers  must  ere  long  be  overpressed  with  orders. 


A  Method  for  Producing  the  Light-Phe- 
nomenon OF  Geisslers'  Tubes. — L.  Weber. — A  (j- 
tube  whose  limbs  are  about  770  millimetres  in  length 
is  filled  with  mercury,  inverted  and  placed  with  its 
limbs  in  two  capsules  filled  with  mercury  and  connected 
with  the  ends  of  an  induction-coil.— Wt><2^ma»n*5 
Beibldtter, 

On  the  Permanent  Magnetism  of  Hard  Steel 
AND  THE  Influence  of  Concussion. — H.  Kulp. — 
Hard  pieces  of  steel  were  permanently  magnetised  and 
the  decrease  of  the  permanent  magnetism  was  observed 
on  their  being  submitted  to  concussion.  The  same 
process  was  repeated  three  times.  The  magnetism 
was  never  inverted  as  is  the  case  with  soft  iron.  The 
decrease  is  the  smaller  the  greater  the  original  magnetism. 
Soft  iron  behaves  in  a  manner  exactly  opposite. 

On  an  Automatic  Commutator  for  Electric 
Lights. — A.  A.  de  Pina  Vidal. — The  author  has  devised 
an  appliance  which  exchanges  the  Jablochkoff  candles 
when  burnt  down. — JomcU  de  Sciencas  Math,  Pkys, 
e  Nat, 

Experimental  Investigations  or  Changes  in 
THE  absolute  Tenacity  of  Iron  Wires  produced 
BV  THE  Electric  Current. — G.  Hoffmann. — An  in- 
crease of  tenacity  was  observed  in  iron  wires  after  being 
traversed  by  the  current.  Wire  which  in  its  origin^ 
state  was  able  to  support  2,363  grm.  after  a  three  hours' 
passage  of  the  current  supported  2,391,  showing  an 
increase  of  28  grm.  With  the  prolongation  of  the  action 
of  the  current  the  increase  of  tenacity  became  greater 
till  it  attained  a  maximum  which  was  reached  earlier  in 
some  wires  and  later  in  others.  Thus  wires  of  0*19 
millimetre  in  thickness  after  a  three  hours'  passage  o£ 
the  current  showed  an  increase  of  tenacity  =  28  grms., 
after  12  hours',  44,  and  after  24  hours' 50 ;  another  wire 
of  0*31  millimetres  in  diameter  after  three  hours  showed 
a  gain  of  12  grms.,  after  12  hours,  23  grms.,  and  after 
24  hours  no  further  increase.  With  feeble  currents  the 
increase  of  tenacity ',in  equal  times  is  almost  propor- 
tional to  the  strength  of  the  current,  but  for  stronger 
currents  this  law  is  no  longer  available  owing  to  the 
heating  of  the  wires.  Thus  in  the  wire  of  0*19  milli- 
metre  diameter  a  12  hours'  passage  of  a  current  causing 
a  deviation  of  4°  gave  an  increase  of  strength  =  20 
erms.,  one  of  6°  *=  29  grms.,  and  one  of  9^  =  44  grms. 
During  the  actual  passage  of  the  current  the  increase 
was  greater.  The  author  considers  that  the  increase  of 
cohesion  is  favoured  by  the  heat  evolved  by  the  current, 
but  that  the  current  itself  plays  an  essential  part. — 
Wiedemann's  Beibldtter, 

Hipp's  Compass  for  the  Measurement  of  Strong 
Currents.— E.  Hagenbach.  Hipp  employs  a  simple 
compass  with  a  needle  playing  upon  a  point.  Beneath 
the  latter  a  strip  of  copper,  20  millimetres  in  breadth 
and  I  millimetre  in  thickness,  is  made  to  pass  and  re- 
turn, the  two  superimposed  halves  being  isolated  from 
each  other  by  a  piece  of  cardboard.  On  the  passage 
of  currents  the  deviations  of  the  needle  correspond  to 
the  differences  in  their  action^ — Zeitschrift  fiir  Ange» 
inandte  EUctricitdt  2.     P.  64. 

Management  of  Bunsen  Elements. — L.  Beilstein 
and  F.  Jawein.  In  order  to  prevent  the  oxidation  of 
the  conductive  wires,  binding-screws,  &c.,  they  are 
rubbed  over  with  oleonaphtha  prepared  from  Caucasian 
petroleum.  The  resistance  is  not  perceptibly  increased. 
Other  mineral  oils  would  act  in  a  similar  manner. 

Thbrmo-Chrmical  Resbarches.-^JuUus  Thomson. 
The  author  gives  in  Kolbe's  Journal  fur  Praktisdke 
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Ch^mie  the  values  which  he  has  calculated  Eor  the  energy 
of  different  galvanic  combinationa.  Zinc,  sulphuric 
acid,  sulph&te  of  copper,  and  copper  being  ^I'oo  ;  zinc, 
satpburic  acid,  monohj^drated  nitric  acid,  and  carbon 
"I'pa;  and  cine,  sulphuric  acid,  chromic  acid,  and 
ralphated  carbon  ™l'99< 

Ok  the  Thkory  of  thk  Voltaic  Cibcuit.— G. 
Cantoni.  The  aothor  compares  circuits  with  a  motor, 
driven  b;  water  or  steam,  in  which  tnotion  is  occasioned 
bj  a  difference -of  pressure,  which  is  continually  re- 
newed, sad  consequently  presupposes  a  permanent 
circntation  of  the  water  or  the  steam.  As  in  the  case 
of  steam,  water  is  also  raised  by  the  energy  of  heat 
(the  sun's  rays).  In  thermo-electric  combinations  the 
required  difference  of  pressure  depends  on  thedifference 
of  the  electric  potential  at  the  point  of  contact  of  the 
heterogeneous  elements,  to  which  a  source  of  heat  is 
approached.  The  heal  a(  the  point  of  contact  is  con. 
vcited  into  electridty,  which  moves  in  the  circuit  with 
an  energy  proportional  lo  such  difference,  so  that  the 
intensity  of  the  current  corresponds  to  the  quantity  of 
heat  converted  into  electricity  in  a  unit  of  time. 

In  a  friction  machine  in  the  same  manner  the  poten- 
tial difference  at  the  point  of  contact  and  the  quantity  oE 
heat  expended  in  maintaining  the  speed  of  the  bodies 
nibbed  together  and  separated  from  each  other  must 
come  into  play. 

Id  the  galvanic  element  the  energy  (heat),  which  is 
partially  transformed  into  electricity,  depends  on  the 
chemical  processes  which  intheErst  place  effect  merely 
a  rise  of  temperature.  By  Che  potential  difference  at 
the  points  of^  contact  it  acquires,  according  to  Can- 
toni, a  direction.  A  simple  potential  difference  be- 
tween two  bodies  can  only  give  the  first  impulse  in  a 
given  direction  between  the  elements  of  a  closed 
electric  circoit.  It  could  not  produce  a  corrent  capable 
of  <»ntinually  overcoming  outward  and  constantly 
renewed  resistance  it  the  impulse  were  not  renewed  by 
a  permanent  source  of  heat  in  consequence  o[  the 
internal  chemical  processes.  As  in  the  thermo- circuit, 
only  that  part  of  the  heat  which  circulates  in  the 
element  is  utilised  in  the  current  which  is  thus  called 
forth  by  chemical  action  electrically  directed. —  WUde- 
mann't  Beiblattrr. 

An  interesting  relic  of  the  early  days  of  telegraphy 
has  been  discovered  at  Morristown,  N.  J.  It  is  the 
fir*t  instrument  b;  which  messages  were  received  and 
sent  by  aid  of  the  electric  current,  and  was  one  of  two 
taken  from  Morristown  by  Morse  and  Vail— Morse 
using  one  at  Washington,  and  Vail  the  other  at  Balti- 
more. The  first  message  sent  was  the  now  well-known 
"  What  has  (3od  wrought  P  "  which  Morse  transmitted 
to  Vail;  but  the  first  public  message  was  Che  news  oE  Che 
nomination  of  Polk  to  the  presidency  by  the  Baltimore 
convention  of  1844,  sent  by  Vail  to  Morse.  These 
inslniinents  were  in  constant  use  for  six  years  when 
Mr.  Vail,  returning  to  Morristown,  brought  his  with 
him,  and  where  it  has  still  remained  in  the  possession 
of  his  family.  Mr.  Vail  dying  soon  after,  his  instru. 
ment  was  specially  left  by  a  clause  in  his  will  to  his 
eldest  son  as  an  heirloom,  while  parts  of  instruments 
ma:de  during  the  experimental  trials  were  left  to  Pro- 
fessor Morse,  with  a  request  that  he  would  give  them 
at  some  future  day  to  the  New  Jersey  HisCorical 
Society.  The  old  mstrnraent  worlts  as  well  as  when 
first  made.  Its  dimensions  are  16  inches  in  length, 
7  inches  in  height,  6  inches  wide,  with  two  magnets  of 
3  iDChes  diameter.  The  paper  used  was  a\  inches  in 
width,  three  pens  bring  proposed  to  be  used.  The 
wdsht  of  thri  initniment  it  twenty  pounds.— /Vkbi 
"  TeUgrafKie  Tola  and  Ttltgrafkie  Hislcry." 


Mr.  Swan  has  been  elected  E>resident  of  the  New. 
castle-on.Tyne  Chemical  Society.  At  his  introduction 
Mr.  Swan  delivered  an  address,  in  which  he  dealt  with. 
the  use  of  electricity  as  an  agent  for  fusing  the  highly 
refractory  metals. 

M.  Gasco  hasapplied  electricity  as  a  motive-power 
to  a  portion  of  the  Turin-Modena  Railway,  a  length  of 
300  metres.  The  dynamo  machine  is  worked  by  hy- 
draulic power. 

The  Government  of  India  have  requested  the  Indian 

I    Chamber  of  Commerce  to  furnish  their  opinions  as  to- 

the  inauguration   nf    the    telephone    system  in   India.. 

This  request  is  based  on   the  application  of  the  ~ 

Telephone  Companv  for  m ' ' "-  "■-  "-■ 

and  Bell  system  ii 

M.  Blondlot  finds  that  when  a  piece  of  aonealed- 
selenium  is  connected  to  one  pole  of  a  Lippmann 
capillary  electrometer,  by  means  of  a  platinum  wire,, 
and  a  plate  of  platinum  is  similarly  connected  to  the 
other  pole,  a  comparatively  powerful  electric  current  i» 
developed  by  rubbing  the  selenium  against  the  pla- 
tinum  plate. 

Dr.  Uelsmann  finds  that  silicum  iron  may  be  used 
as  the  negative  element  in  a  nitric  acid  battery,  as  tbi*- 
substance  is  passive  in  the  acid. 

The   sorting  office  and 

Glasgow  Post  Office  have  r 

I^rompton  electric  light. 
adapted  for  electric  lighting.  Two  lamps  of  4,000 
candle-power  each  and  worked  by  two  dynamo 
machines  were  used.  Every  part  of  the  instrument 
room  was  well  lit,  and  the  temperature,  which  with 
gas  at  7  P.M.  was  lAi"  F.,  fell  lo  62°  F.  at  840  p.m.,  the 
electric  light  being  started  at  7.25  P.M.  In  the  sorting 
gallery  the  temperature  fell  from  66°  to  64°.  The 
verdict  of  the  employees  was  unanimously  in  favour  of 
the  new  light,  aod  It  is  stated  that  several  sorters  dis- 
pensed with  their  spectacles  whilst  engaged  in  their 
duties,  and  that  they  felt  much  fresher  and  free  from 
any  Eeeling  oi  headache  than  usual. 

The  Pabis  Exhibition  of  Elkctricitv.— It  Is  now 

finally  settled  that  this  exhibition  will  be  held  in  Paris, 
in  the  palace  of  the  Champs  Elystes,  opening  on  the 
1st  August,  1881,  and  closing  on  the  isth  November 
following.  Applications  for  spacewill  have  to  be  made 
not  later  than  the  31st  March  next  to  the  Commis- 
sionare  General  at  Paris.  The  exhibition  will  be 
divided  into  the  following  groups  : — Apparatus  cm- 
ployed  for  the  production  and  transmission  of  elec- 
tricity ;  natural  and  artificial  magnets  ;  physical  electri- 
cal  apparatus;  exhibitsof  the  applications o( electricity 
to  industrial  purposes,  such  as  the  traosmisuon  oi 
signals  and  sound,  the  production  of  heat  and  light;. 
its  employment  in  the  service  of  lighthouses,  in  mines, 
railways,  and  navigation  ;  its  adaptation  to  military 
purposes,  fine  art,  galvanoplasCic  and  chemical  arts, 
the  transmission  of  force,  mechanical  arts,  horology, 
medicine  and  surgery,  astronomy,  meteorology  and 
geodesy,  agriculture,  registering  apparatus,  domestic 
uses,  lightning  conductors,  and  historical  models.  The 
exhibits  will  also  include  books.  Exhibitors  will  not 
be  charged  for  space.  Diplomas  and  medals  will  be 
awarded  to  exhibitors  upon  the  reports  of  juries 
organised  at  the  time  oE  the  exhibition.  It  is  probable 
that  the  Prince  of  Wales  will  he  president  of  the  con- 

fress  of  electricians  and  of  the  exhibition.  The  exhi- 
itlon  will  be  opened  from  half-past  eight  to  six.  A- 
general  catalogue  of  the  exhibition  will  be  drawn  np. 
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Diam'ami  of  Ma/putism  and  EUclridfy.  Sheet  IV.  : 
The  EUclHc  Telegraph.  By  William  Lees,  M.A,, 
Lecturer  on  Natural  Philosophy,  Edinburgh. 
W.  &  A.  K.  Johnston,  Edinburgh  and  London. 
No  eRbrt  has  been  spared  to  make  this  sheet  as 
complete  as  any  of  the  previous  publications  of  this 
eminent  firm.  We  think,  however,  that  some  of  ihe 
pieces  of  apparatus  illustrated  might  hxve  been  of 
more  modem  pattern.  Notwithstanding  the  asser- 
tion in  the  handbook  to  the  diagrams  that  "  the 
<ing1e  needle  instrument  is  extensively  used  by  our 
railway  companies,"  we  doubt  very  much  if  there  be 
one  of  the  forms  illustrated  now  in  actual  use  in  the 
United  Kingdom.  A  similar  remark  applies  to  the 
apparatus  forttae"detectionorfaults,"  which  has  two 
^vanometers,  one  in  the  line  and  the  other  in  Ihe 
resistance  arm.  A  perusal  of  the  handbook  to  the 
diagrams  leaves  the  impression  on  the  mind  that 
the  writer  is  unacquainted  with  the  practice  and 
present  state  of  telegraphy.  We  are  told,  for  ex- 
ample, that  by  means  of  the  automatic  system  as 
many  as  130  words  per  minute  can  be  transmitted 
■on  short  circuits.  Now  it  is  a  well  known  fact  that 
from  130  to  150  words  per  minute  are  daily  trans- 
mitted between  London  and  Aberdeen. 

We  are  also  informed  that "  after  the  telegraphing 
tB  finished  the  clockwork  is  stopped  and  the  strip 
torn  off,  and  Ihe  message  written  up  in  ordinary 
characters,"  and  also  that  "'duplex  working'  has 
been  applied  with  great  success  to  the  automatic 
system,  but  two  clerks  are  necessary  at  each  station, 
one  to  attend  to  the  transmitter  while  the  other  is 
engaged  at  the  receiver!"  "Duplex"  working  is 
d^oed"as  the  system  hyjvhichtwo  viessages  are  sent 
iiMultatttousfy  along  the  same  wire  between  two  stations:' 
This  is  the  definition  of  "diplex  working,"  but  not 
of  "duplex  working"  which  is  the  system  by  which 
mesaages  are  sent  simultaneously  in  oppposite  direc- 
tion* along  the  same  wire. 

We  have  already  leferred  to  the  apparatus  illus- 
trated for  the  lo(^ising  of  faults.  The  handbook 
makes  the  principle  obvious,  but  a  form  of  Wheat- 
stone's  bridge  would  have  been  not  only  more 
simple,  btit  more  in  keeping  with  daily  practice. 

Notwithstanding  these  defects  and  a  few  others, 
such  as  the  different  meanings  given  to  the  word 
focal,  when  used  in  connection  with  batteries,  the 
handbook  is  well  adapted  for  the  purpose  it  is  meant 
to  serve,  being  plainly  and  simply  written,  a  deside- 
ratum in  scientific  books  for  school  use. 

On  the  artistic  and  lithographic  work  we  have  no 
blame,  but  much  praise  to  bestow.  The  iilustiations 
are  excellent,  and  will  doubtless  command  the  suc- 
cess they  so  well  deserve. 


%az\z  %uv!at'i. 


Tralado  de  Telegrafia.  Par  Don  Ahtok:o  SuAkEZ- 
Saavedra.     Tome  I. :  HUtoria  Univtrsat  de  la  Ttle- 

Ui TeUgraphes.     Par  A.  L.  Tkhmamt. 

La  Teiescopie  Electrijtie.     Par  Adriaho  na  Pavia. 

D*s  AfpUcations  du  Telephont  el  du  Microfhone. 
Pat  Dr.  M.  BofDKT  de  Paris. 

QatttioHt  on  MagnetUm  and  Bitelrieily.  By  F.  W. 
Lbvahdsb. 
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THE  THERMO-ELECTROPHORE. 

To  the  Editor  of  The  Telegraphic  Jot 
(translation.) 

SiE,— On  the  iglh  of  March  last  1  made  a 
cation  to  Ihe  French  Academy  of  Sciences  on  the  resalt 
of  eiperiments  I  had  made  on  the  transformation  o( 
heat  into  electricity  (Comptes-Rendus  de  I'Academie 
Franpais  des  Sciences,  i2th  April,  1880).  Full  deUiU 
oF  these  results  were  inserted  in  Verieirs  und  Indiatrie 
Zeitung,  Bedblalt  der  Neue  Freie  Presse,  and  in  Other 
journals. 

I  have  received  since  this  date  from  various  places  a 
number  of  letters  asking  if  my  thermo-electtophore  is 
of  the  same  nature  as  a  thermopile. 

1  have  the  honour  to  request  you  to  kindly  insert  the 
fallowing  in  your  next  issue  : — 

The  thermo-electrophore  has  nothing  in  common 
with  the  thermopile.  This  apparatus  is  based  upon  a 
new  principle  discovered  by  me;  the  causes  of  the  (or- 
mafion  of  atmospheric  electricity,  the  origin  of  the 
electricity  in  the  Armstrong  machine  and  in  others  is 
explained  upon  this  principle.  But,  what  is  most  im- 
portant, 1  have  constructed  on  (he  basis  of  this  prin- 
ciple an  apparatus  in  which  heat  is  transformed  imme- 
diately into  a  current  of  electricity  and  with  very  little 
loss  of  energy.  The  obtaining*  of  electricity  in  my 
thermo-electrophore  takes  place  at  the  time  of  the  pas- 
irs  of  certain  liquids  to  the  solid  state, 
when  the  soloiilic  movement  of  the 
vapour  becomes  transformed,  according  to  my  researches, 
sufficiently  completely  into  electro -molecular  movement, 

By  means  of  certain  arrangements  1  am  even  cod- 
fident  of  utilising  the  heat  of  Ihe  air. 

If  I  am  able  to  render  my  apparatus  practicable,  ac- 
cording to  my  calculations,  it  will  be  possible  to  obtain 
electricity  (steam  engines  and  Gramme  machines 
utilising  only  a  tenth  part  of  the  heat  obtained  from  the 
coal  consumed)  to  the  extent  of  two-thirds  of  the  heat 

I  believe  even  that  by  combining  the  thermo-eleclro- 

fhore  with  the  Gramme  machine  (which  arrangement 
call  the  dynamophore)  it  will  be  possible  to  obtain  a 
motor  relatively  very  light  (approximately  four  times 
lighter  and  consuming  a  proportionately  less  amount  of 
coal  in  comparison  with  the  steam  engine  of  equal 
power). 

Accept,  Sir,  the  assurances,  &e., 

GREGOIRE  BABITSCHEFF. 
Vitebsk,  Dee.,  18S0. 

VVLE'S  RELAY. 
To  the  Editor  of  The  Teleoraphic  Journal. 

Sir, — I  have  observed  in  your  recent  issues  two  letters 
respecting  the  relay  made  by  me  and  described  in  the 
Telegraphic  Journal  of  the  15th  of  November,  iSSo, 
and  I  shall  be  obliged  by  your  allowing  me  to  make  the 
fallowing  remarks. 

In  the  description  of  my  relay  it  is  distinctly  aet 
down  that  the  principle  is  not  a  new  one  (although  at 
the  time  the  idea  first  suggested  itself  to  me  [  was  not 
aware  of  the  arrangement  of  Professor  Hughes,  type 
printer),  and  as  Mr.  Brown,  of  Birmingham,  and 
Mr.  bolton,  of  Bow,  lay  claim  to  having  made  similar 
arrangements,  I  desire  to  point  out  that  there  must 
always  exist  a  marked  distinction  between  the  early  and 
crude  efforts  exemplifying  new  ideas  and  tlie  matun 
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and  perfected  instrument,  the  result  of  close  attention 
to  the  requirements  and  adaptation  of  details  to  produce 
finished  results,  and  this  is  the  marked  distinctive 
peculiarity  of  my  relay  or  direct  sounder  in  com- 
parison with  those  of  the  gentlemen  named.  It  is  a 
well-known  fact  that  one  of  the  most  troublesome,  and 
at  times  annoying,  defects  of  the  present  form  of  relay 
is  the  fresh  adjustment  required,  as  the  line  varies  in 
resistance  consequent  on  the  changes  in  the  weather  or 
alteration  of  battery  power,  especially  in  duplex  work- 
ing. In  the  relay  designed  by  me  this  is  almost 
entirely  done  away  with,  and  it  may  be  interesting  to 
your  readers  to  know  that  it  is  possible  to  work  this 
relay  with  a  single  current  key  and  ten  chamber  cells 
through  lo.ooo^^,  which  can  be  increased  to  100,000 ^^ 
without  any  alteration  in  the  adjustment. 

The  maximum  speed  of  this  form  of  relay  has  not 
yet  been  determined,  but  in  actual  work  on  a  long  line, 
it  has  given  satisfaction  at  130  words  per  minute ;  a 
higher  speed  would  have  been  tried,  but  this  was  the 
"  top  "  of  the  transmitter. 

The  same  instrument  will  act  as  a  direct  line 
sounder,  single  or  double  current,  and  has  worked 
direct  double  current  on  a  wire  100  miles  in  length 
during  a  week  of  wet  weather,  without  any  complaint, 
on  a  circuit  fully  occupied. 

In  conclusion,  I  desire  to  say  that  I  have  no  wish  to 
depredate  any  other  form  of  apparatus  acting  upon 
a  similar  principle,  but  simply  to  claim  that  the 
relay  in  question  is  superior  to  any  previous  attempt  in 
this  direction,  and  that  the  facts  given  above  are 
sufficient  evidence  to  substantiate  the  claim. 
I  am,  Sir,  Yours  faithfully, 

London,  December  27/A,  1880.  C.  C.  VYLE. 


IPromirhigs  0f  S^mt\xt%. 


THE  SOCIETY  OF  TELEGRAPH  ENGINEERS. 


An  ordinary  general  meeting  of  this  Society  was  held 
on  Wednesday,  December  22nd,  Mr.  W.  H.  Preece 
(President)  in  the  chair.  The  minutes  of  the  last 
eeneral  meeting  having  been  read  and  confirmed,  the 
Sbcrbtary  read  the  annual  report  of  the  society. 

The  report  stated  that  5  foreign  members,  5  members, 
46  associates,  and  x  student  had  been  added  to  the 
society,  or  a  total  of  57.  Also  17  new  members  would 
be  added  to  this  number  by  the  ist  of  the  month.  The 
bsaes  by  deaths,  resignations,  &c.,  were  29. 

A  list  of  the  papers  which  had  been  read  during  the 
year  was  then  noticed,  and  it  was  pointed  out  that  several 
of  these  papers,  especially  those  on  the  electric  light  and 
the  photophone,  had  been  elaborately  illustrated  by 
diagrams  and  apparatus. 

In  the  new  numbers  of  the  journals  of  the  society 
comous  extracts  from  other  journals  had  been  made. 

The  completion  of  the  Ronald's  catalogue,  it  was 
stated,  had  caused  great  satisfaction  and  had  been  very 
faToorably  noticed  by  foreign  papers  and  journals  ;  in- 
deed, the  demand  for  the  catalogue  was  so  great  as  to 
lead  to  the  probability  that  it  would  soon  be  out  of  print. 
"Hte  completion  of  the  binding  of  the  library  and  the 
v^yio  wnich  it  had  been  executed  had  been  warmly 
^n>R>ved.  The  existence  of  the  library  had  been 
imred  to  by  Mr.  Spottiswoode  in  his  address  to  the 
Htnral  Society. 

J650  per  annum  had  been  voted  for  the  necessary 
cxpoises  in  connection  with  the  library  for  the  purchase 
.  of  new  books,  ftc. 

Several  new  works  had  been  added,  and  it  was  stated 
^  all  the  new  Electrical  Patent  Specifications  would 
be  laid  00  the  table  of  the  library  each  week. 


The  report  of  the  committee  on  the  establishment  of 
a  new  wire  gauge  was  being  considered  by  the  Board 
of  Trade. 

In  order  to  allow  of  more  time  being  available  for 
the  arrangement  ot  apparatus  for  illustrating  the  lectures 
it  was  intended .  in  future  that  the  meetings  of  the 
society  should  be  held  on  Thursday  instead  of  Wednes- 
day, as  heretofore. 

The  application  for  the  incorporation  of  the  society 
by  royal  charter,  which  had  been  required  to  be  made 
under  the  terms  of  the  Ronald's  trust,  had  been  made 
and  had  been  refused  ;  it  was  hoped,  however,  that  under 
a  recent  Act  of  Parliament  the  charter  might  be  obtained. 
The  proposal  for  changing  the  title  of  the  society 
had  been  considered  by  the  council,  and  it  was  proposed 
that  the  words  "  and  of  electricians  "  should  be  added. 
The  members  had  been  written  to  with  reference  to  the 
proposals,  and  out  of  353  replies  received  only  17  dis- 
sented. 

The  financial  position  of  the  society  was  very  satis- 
factory, inasmuch  as  the  loan  which  had  been  granted 
for  wiping  off  the  debts  of  the  society  had  been  ex- 
tinguished in  two  years  instead  of  seven  years,  as  was 
originally  proposed. 

At  the  conclusion  of  the  report, 
Mr.  E.  Bright  and  Mr.  Newman  seconded  that  the 
report  be  adopted.  Votes  of  thanks  to  the  Institute  of 
Civil  Engineers  for  the  use  of  their  lecture  hall,  to  Mr.. 
Graves,  the  honorary  secretary  of  the  society,  to  Mr. 
Bristow,  honorary  solicitor,  were  unanimously  passed^ 
The  meeting  then  proceeded  to  discuss  the  question 
of  changing  the  title  of  the  society,  in  which  discussion 
Mr.  A.  Siemens,  Mr.  Foster,  Mr.  Donovan,  Mr. 
Almack,  Professor  Ayrton,  and  others  took  part; 
The  motion  being  put  by  the  chair,  that  the  title  be 
altered  as  recommended,  was  carried. 

Motions  with  reference  to  certain  changes  and  addi- 
tions in  the  composition  of  the  council  were  also  carried^ 
Mr.  F,  C.  Webb,  havins^  suggested  that  an  index  to 
the  series  of  volumes  of  the  transactions  of  the  society 
would  be  valuable.  Professor  Ayrton,  the  chairman 
of  the  editing  committee,  stated  that  an  index  was 
being  prepared  bv  Mr.  Frost,  the  librarian  of  the  society. 
The  result  o!  the  ballot  for  the  new  council  for 
1 88 1  was  then  announced  as  follows  : 

President— rroiessoT  G.  C.  Foster,  F.R.S.  Past 
Presidents — Charles  William  Siemens,  F.R.S.,  D.C.L., 
Frank  Ives  Scudamore,  C.B.,  Sir  William  Thomson, 
LL.D.,F.R.S.,  Utimer  Clark,  C.E. ,  C.  V.  Walker,  F.R.S., 
Professor  Abel,  C.B.,  F.R.S.,  Lieutenant-Colonel  J.  U. 
Bateman-Champain,  R.E.,  W.  H.  Preece,  M.  Inst.  C.E. 
Vice-Presidents — Lieutenant-Colonel  C.  E.  Webber^ 
R.E.,  Willoughby  Smith,  Professor  W.  G.  Adams,  F.R.S., 

C.  E.  Spagnoletti,  M.    Inst.  C.E.     Hon,   Treasurer-^ 
Edward  Graves.     Hon.  Secretary — Lieutenant-Colonel 
Frank  Bolton.     Council  (Members  remaining  in  office) 
— W.  S.  Andrews,    William   T.  Ansell,   Sir   Charles- 
Bright,  H.  G.  Erichsen,  Colonel  Glover,  R.E.,  Professor 

D.  E.  Hughes,  F.R.S.,  Augustus  Stroh,  C.  F.  Varley,.' 
F.R.S.     New  names— Edward  B.  Bright,  H.  C.  Forde^ 
M.  Inst.  C.E.,  Alexander  Siemens.     Associate  Members 
of  Council   (New    Names) — Lieut.   P.   Cardew,    R.E., 
R.  E.  Crompton,  John  Fletcher  Moulton,  F.R.S. 


THE  PHYSICAL  SOCIETY.— Dec.  ii,  1880. 


Prof.  W.  G.  Adams  in  the  chair. 

New  members— Mr.  W.  R.  Brown  ;  Mr.  T.  Wright- 
son,  C.E.  — . 
Lieut.  L.  Darwin  read  a  paper  on  the  *'  Kirr^of  loss  of 
light  from  phosphorescent  substances."  His  experi- 
ments were  made  at  Chatham,  on  Balmain's  luminous 
paint,  by  comparing  the  intensity  of  the  phosphorescent' 
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light  with  the  light  of  a  sun -burner,  the  luminous 
surface  being  kept  cool  by  placing  ice  and  water  near, 
as  a  slight  increase  of  temperature  in  the  surface  con- 
siderably increases  the  quantity  of  light  given  off  in  a 
certain  space  of  time.  The  supply  of  light  was  com- 
municated to  the  paint  from  a  mirror  reflecting  sun- 
light. A  table  and  a  curve,  exhibited  to  the  meetin|^, 
showed  the  rate  of  loss  found  by  Lieut.  Darwin.  It  is 
independent  of  the  original  intensity  of  the  illumina- 
tion. According  to  the  curve  the  light  diminishes  very 
nearly  in  proportion  to  the  square  of  the  intensity  of 
-the  light.  In  a  report  on  the  use  of  Balmain's  paint  in 
mines,  it  had  been  stated  that  the  phosphorescence  be- 
came brighter  a  few  minutes  after  exposure  in  the  dark ; 
but  the  curve  showed  this  to  be  an  error,  due  probably 
to  the  fact  that  the  eye  becomes  more  sensitive  to  light 
After  being  a  few  minutes  in  the  dark. 

Mr.  Pearsall  emphasised  the  advantages  of  such  a 
light  in  fiery  mines. 

Prof.  Guthrie  inquired  if  the  phosphorescent  power 
•grew  weaker  by  time? 

Lieut.  Darwin  instanced  a  specimen  eighty  years  old 
to  the  contrary. 

Dr.  W.  Crookes  stated  that  in  sulphuretted  hydrogen 
And  damp  air  these  luminous  substances  deteriorated. 
If  sealed  in  a  vacuum  they  would  not.  Dr.  Crookes 
-remarked  that  in  Balmain's  patent  it  was  stated  that 
the  phosphorescence  died  out  sooner  when  exposed  to 
A  strong  light  for  a  short  time  than  to  a  weak  light  for 
A  longer  time. 

Lieut.  Darwin  thought  this  was  explained  by  the 
rslow  decrease  in  the  lower  part  of  the  curve  when  the 
phosphorescence  became  faint. 

Mr.  R.  J.  Lecky  mentioned  that  Evelyn  in  his  diary 
'(1658)  describes  a  phosphorescent  powder  as  "  bottling- 
«ip"  sunlight. 

Dr.  Coffin  inquired  if  short  exposure  to  strong 
liight  was  equivalent  to  long  exposure  to  feeble  light  ? 

Lieut.  Darwin  thought  not. 

Dr.  C.  R.  Alder- Wright  read  a  full  paper  on  the 
"**  Determination  of  chemical  affinity  in  terms  of  elec- 
tro-motive force."     He  considered  first  the  value  of  the 
B.A.  unit  of  resistance  which,  from   different  experi- 
ifnenters,  might  be  taken  as  really  1*005  earth  quadrants 
per  second,  or  not  more  than  §  per  cent.  out.    Clark's 
•element,    when     carefully    prepared,    was   practically 
correct  at  1*457  volts,  and  it  kept  constant  for  three  or 
four  months  after  bein^  made,  but  deteriorated  thence- 
"forth  some  3  per  cent,  m  about  two  years.    The  dete- 
rioration was  assisted  by  air,  which  could  not  be  well 
•excluded  by  the  paraffin  cork,  as  it  cracked.    If  sealed 
In  a  Sprengel    vacuum   the    element    lasted    better. 
Joule's  mechanical  equivalent  of  heat  (J)  he  estimated 
^t  42  X  10^,  or  not  over  i  per  cent,  greater  than  Joule's 
water  value.    The  chief  result  of  Dr.   Wright's   re- 
searches was  the  conclusion  that  the  action  of  a  current 
tn   electrolysis  is  to   decompose   the    electrolyte   into 
"nascent"   products,  which  evolve  heat  in   changing 
(into  ordinary  products  of  electrolysis.    These  nascent 
products   may  be  the  ultimate  atoms  composing  the 
tnolecules  of  the  ordinary  products,  and  the  heat  is  given 
•out  in  these  atoms  coming  together  to  produce  mole- 
cules, say  of  oxygen  and  hydrogen  in  the  case  of  water. 
A  number  of  deductions  from  this  theorem  are  verified 
by  experiment.     One  of  these  is  that  no  gas  battery 
<an   give  an  higher  E.M.F.  than   1*5  volts.    Another 
result,  not  before  published,  is  that  the  E.M.F.  of  a 
Daniell  cell  is  a  function  of  the  current,  and  is  a  maxi- 
mum   when   the   current   is    indefinitely   small.      The 
•variation  may  amount  to    lo  degrees.    Therefore  all 
methods  of  determining  internal  resistance  by  means 
4>f  two  currents  of  different  strength  are  inaccurate. 

Prof.  Adams  inquired  if  Dr.  Wright  had  seen  the 


letter  of  Prof.  Rowland's  assistant,  to  the  effect  that 
Dt.  Wrighf  s  former  estimate  of  the  ohm  was  on  the 
wrong  side  of  unity  ? 

Dr,  WrIcwt. — I  have  been  too  busy  to  see  it. 

Prof.  t*osTEIt  thought  that  the  variation  of  E^M.F. 
in  a  cell  with  the  current  was  to  be  expected,  and  was 
probably  due  to  the  slowness  of  diffusion. 

Dr.  Wright  thought  that  diffusion  would  account  fot 
it. 

Dr.  Lodge  said  that  there  was  no  way  of  measuring 
the  resistance  of  a  cell  except  by  employing  two 
currents  of  different  strength,  and  therefore  it  was 
nfecessary  to  know  the  law  of  variation  of  E.M.F.  with 
current  strength. 

Dr.  Wrig^iV  stated  that  he  had  found  two  methods 
of  proceeding  with  currents  of  the  same  strength. 

With  regard  to  the  deduction  of  Dr.  Wright,  that  no 
current  passes  without  producing  electrolysis,  Mr. 
Walenn  inqtfired  if  the  ordinary  law  of  solution  hekl 
when  there  \^few  no  evolution  of  hydrogen,  and  was 
answered  in  the  affirmative. 

Prof.  GtrrHRiE  cited  the  experiments  of  Mr.  C.  V. 
Boys  and  himself  on  the  conductivity  of  liquids  as  an 
instance  of  a'  current  passing  without  electrolysis,  or 
if  there  was  decomposition,  it  was  followed  by  instant 
recomposition. 

Dr.  Wright  thought  there  must  be  electrolysis  in 
Dr.  Guthrie's  experiments  (which  were  conducted  by 
rotating  a  glass  vessel  filled  with  the  liquid  between  the 
poles  of  a  magnet,  after  Arago's  experiment),  because 
some  two  parts  of  the  rotating  vessel  would  be  at  dif- 
ferent potentials,  and  a  current  would  be  set  up  in  the 
liquid. 

The  Society  then  adjourned  till  after  Christmas. 


ieto  f  atmts— 1880. 


5068.  "Improvements  relating  to  telephonic  and 
other  systems  of  electrical  communication."  J.  N. 
Culbertson  and  J.  W.  Brown.    Dated  December 6. 

5083.  ^*  Improvements  in  the  manufacture  of  cables 
for  telegraphic  and  telephonic  purposes  and  in  ap- 
paratus emploved  therein."  E.  Bbrthoud  and  F. 
Borel.     Dated  December  6. 

5091.  "improvements  in  the  means  for  communi- 
cating intelligence  by  electricity,  and  in  telegraphy  hy 
induced  currents."  H.  J.  Haddan.  (Communicated  by 
S.  L.  M.  Barlow.)     {Complete.)     Dated  December  7. 

5092.  "  Magneto-electric  speaking  telephony."  H,  J. 
Haddan.  (Communicated  by  S.  L.  Barlow.)  Dated 
December  7,     ( Complete.) 

51 13.  "Telephones."  J.B.Morgan.  (Communi- 
cated by  T.  A.  Edison.)     Dated  December  8. 

5137.  "  Improvements  in  dynamo -electric,  magneto- 
electric,  and  electro-magnetic  machinery  and  apparatus 
for  the  production  of  light  and  heat,  the  transmission 
of  power,  and  for  other  useful  purposes,  and  in  electric 
lampj.i*  i  W.  T.  Henley.    Dated  December  9. 

5 1 41.  "  Magnetic  apparatus,  or  machinery  for 
separating  iron  articles  or  particles  from  wheat  or 
other  grains,  either  whole  or  in  their  various  stages  of 
reduction,  flour,  and  other  like  substances."  T.  M. 
Clark.     Dated  December  9. 

5152.  "  Electric  drills."  S.  Pitt.  (Communicated 
by  C.  E.  Ball.)     Dated  December  9.     {Complete.) 

5162.  "Transmitting  and  receiving  apparatus  of 
printing  telegraphs."  H.  Van  Hobven burgh.  Dated 
December  10. 
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ABSTRACTS   OF    PUBLISHED 
SPECIFICATIONS,  1880. 

1730.  "  AtUchment  of  telegra.phBndottiercaaduct- 
ing  wires  to  iojulatora."  JoHK  Rowlands  Edwakds. 
Dated  April  37.  2d.  In  hstening  the  line  v'm  on  to 
the  iosatators  it  is  usual  to  alUch  it  with  binding 
wire.  This  process  is  veiy  wasteful  of  wire;  the  bin£ 
iag  wire  w«an  out  sooner  than  the  line  wire,  and  after 
a  time  the  latter  falls.  Sometimes,  too,  the  binding 
wire  comes  undone,  and  the  ends  hanginfr  down  spoH 
the  insulation,  not  merelr  of  their  own  line  wire,  but  oE 
inch  other  line  wires  as  they  touch.  The  new  invention 
connsts  in  making  a  wire  dip  in  the  shape  of  a  tins 
welded  at  the  joint  of  good  stiff  wire,  and  of  such 
dimension  that  when  in  position,  as  hereafter  described, 
It  will  still  hold  the  line  wire  slightlv  bent  round  the 
insulator  with  a  tight  ^ip.  In  applying  the  clip  or 
riDgi  it  is  first  doubled  till  the  two  halves  nearly  touch  ; 
this  is  done  in  the  manufacture.  The  line  wire  is 
placed  between  the  two  loops  formed  bv  the  doubled 
ring.  The  doubled  ring  or  clip  is  then  placed  over  the 
top  of  the  insulator,  and  by  a  lever  forced  down  into 
the  groo»e.  The  strain  on  the  line  wire,  as  wet)  as 
the  rigidi^  of  the  ring,  prevents  any  tendency  to  its 
becoming  loose,  and  the  line  is  held  as  in  a  vice 
between  the  insniator,  bulging  it  slightly  out  and  the 
two  loops.     (.Provitionai  aniy.) 


e-diaphragm, 


of  transmitting  telephones,  which  operate  by  varying 
the  resistance  to  the  passage  of  a  battery  current.  An 
electric  coil,  c,  of  conducting  wire  is  arranged  in  the  an- 
nular space  between  the  two  rows  of  poles,  as  shown  in 
figs.  I  and  a.  Fi^.  I  is  a  plain  or  end  view  of  the 
magnet  with  the  coil  in  place,  and  fig.  1  is  a  side  elevai- 
tion  of  the  same.  When  a  current  circulates  through 
this  coil,  it  will  pass  outside  of  the  poles,  a,  a,  and 
inside  of  the  poles,  b,  b,  thus  acting  oppositely  upon 
each  in  accordance  with  their  opposite  polarisation, 
and  it  will  act  to  temporarily  increase  or  decrease  their 
magnetism,  according  as  it  flows  in  < 
the  other.  In  the  telephone  the  arma 
instead  of  beinz  formed  of  the  ordi 
plate,  which  is  liable  to  warp  under  the  influence  of 
several  magnetic  poles,  and  thereby  to  get  out  of  ad- 
justment, is  made  of  wire-^auze  formed  from  fine  iron 
wire,  and  having  its  interstices  closed  or  filled  by  ham- 
mering or  varnishing, 

1 7G4.  "  Telephone  apparatus."  Richard  Thbilbk 
andMEiHRADTKBiLEK.  Dated  April 30.  ad.  Relatesto 
an  improved  method  of  constructing  telephonic  trans- 
mitters, in  which  the  pressure  of  two  contacts  against 
one  another  is  made  to  vary  by  the  vibrations  of  a 
diaphragm  or  sounding  board.  (See  TeLEqRAPHIC 
Journal,  September  ij,  1880.     (provisional  only.) 

iSia.  "Electrical  signalling  apparatus  for  rail- 
ways."  Hbrbert  John  Allison.  (A  communicatioii 
from  abroad  by  Hugues  Uagilet,  of  Paris.)  Dated  Hajr 
4.  ad.  A  telegraphic  wire  connects  the  two  stationi, 
and  at  each  extremity  of  the  wire  is  an  electric  appa- 
ratus composed  of  an  electro-magnet,  and  a  soft  iron 
bar  or  armature,  which  apparatus  is  situated  between 
the  extremities  of  the  wire  connecting  the  two  stations, 
and  of  a  wire  connected  with  a  disc.  This  disc  carries 
on  one  side  a  pivotted  bar,  which  is  maintained  on  the 
red  side  of  the  disc  by  a  spring.  A  strong  sprinz  works 
the  rod  carrying  the  disc,  which  spring  is  held  by  a 
catch,  raised  at  the  proper  moment  by  a  very  strong 
electro. magnet.  A  chain  connects  the  disc  with  a  lever 
situated  perpendicularly  between  the  two  rails,  where  it 
is  maintained  by  two  springs.  This  lever  is  fixed  to  ft 
transmission  bar  which  carries  at  its  extremity  an  angle 
piece,  which  serves  during  the  passage  oE  a  train  to  put 
the  wire  of  the  battery  in  contact  with  the  wire  connect- 
ing the  two  stations.  As  the  train  passes  it  pushes 
down  the  [ever  in  the  direction  in  which  it  Is  travelling, 
the  neat  station  the  first  named  electro-magnet 


;e  of  the  c 


telegraphic  purposes ;  and  its  second  part  also  relates  to 
the  constmctian  of  magnetic  telephones  for  both  trans- 
mitting and  receiving,  and  to  the  connection  therewith 


the  soft 
^  pivot  puts  the 

wire  from  the  battery  in  contact'with  the  wire  of  tha 
disc.  The  second  named  electro- magnet  raises  the 
catch,  which  releases  the  strong  spring  and  turns  the 
disc  towards  (he  station.  The  disc  should  be  on  tha 
same  side  of  the  station  as  the  train,  so  that  when  the 
train  on  this  line  leaves  the  station  when  the  signal  is 
against  it,  the  bar  pivotting  on  the  disc  will  move  rither 
a  lever  which  causes  the  whistle  of  the  locomotive  to 
be  sounded,  and  thus  warn  the  driver,  or  a  lever  which 
controls  the  supply  of  steam  to  the  cylinders,  and  thus 
stop  the  train.     {Provishnalotily.) 

1S24.  "  Electric  telegraphs."  Robert  ChaPUAH 
Akdkbson.  Dated  May  4.  ad.  Relates  to  improve- 
ments in  electric  telegraphs,  chiefly  applicable  to  sub- 
marine  cables,  but  also  applicable  for  land  lines)  and 
the  invention  consists  in  the  employment,  in  place  of 
the  ordinary  cables  or  wire  for  conveying  the  electric 
current  of  a  fluid  conductor  contained  within  a  tube  cf 
suitable  insulating  material.     {Provisional  only.) 

1840.  "  Production  of  electric  light."  William 
Robert  Lake.  (A  communication  from  %'a\a«&  >n 
Thomas  L.  Chngman,  ol  VlrCAibA  %Vj.'*9  <A  K««t«3^ 
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Dated  May  5.  6d.  Relates  to  the  production  of  elec- 
tric light.  For  this  purpose  a  small  mass  in  the  form 
of  a  sphere  or  spheroid  is  used,  or  an-  elongated  cylinder 
with  convex  ends,  or  a  hemispherical  mass,  as  shown 
by  the  figure.  This  mass  is  composed  of  the  oxide  of 
zerconia,  or  of  a  mixture  of  zerconia  and  plumbago  or 
other  form  of  carbon,  or  of  zerconia  and  alumina,  or 
magnesia,  or  lime,  or  silica,  or  mixtures  with  one  or 
more  of  these  substances.  The  mass  when  thus  com- 
posed  of  zirconia  or  plumbago,   or  other   substance, 


may  also  be  covered  with  a  thin  coating  or  glazing 
of  zerconia  or  one  of  the  other  substances  to  protect 
it  from  the  air.  This  mass  or  bead  is  to  be  supported 
on  each  side  by  wires  or  pins  of  platinum,  brass,  iron, 
or  other  metal  connected  with  copper  or  other  metallic 
electrodes. 

1958.  **  Telephonic  exchange  systems."  John 
Henry  Johnson.  (A  communication  from  abroad  by 
George  Lee  Anders,  of  Boston,  and  Thomas  Augustus 
Watson,  of  America.)  Dated  May  12.  is.  8d.  Re- 
ates  to  a  telephonic  exchange  system  consisting  of  the 
combination  of  a  central  station,  a  series  of  circuits 
radiating  from  the  said  central  station,  stations  on 
each  circuit,  apparatus  at  each  station  controlled  and 
operated  from  the  central  station,  which  apparatus, 
when  communication  is  desired  at  the  said  station,  will 
give  an  audible  signal  at  that  station  only  ;  switching 
devices  at  each  station  for  securing  secrecy,  means  at 
each  station  for  calling  the  central  station  without  sig- 
nalling any  other  station  on  the  same  circuit,  signalling 
apparatus  at  the  central  station  for  sending  currents  of 
the  proper  number  and  character  to  cause  an  audible 
signal  at  any  desired  station  on  the  same  circuit  and  a 
sfgnal  at  the  other  stations  that  the  line  is  in  use  ;  and 
a  switch  board  at  the  central  station,  whereby  any  cir- 
cuit can  be  connected  with  the  signalling  apparatus  at 
the  central  station,  and  any  two  circuits  can  be  con- 
nected together. 

ig/60.  "  Insulators  for  telegraph  wires,  &c." 
George  Wells  and  Arthur  Gilbert.  Dated  May  13. 
2d.  The  invention  consists  of  an  insulator  of  earthen- 
ware, stoneware,  porcelain,  or  other  suitable  non-con- 
ducting material  of  bell  or  mushroom  shape,  sur- 
mounted by  a  head  either  square  or  flat-sided,  or  so 
shaped  as  to  receive  nuts  and  bolt-heads  conveniently. 
Through  the  head  of  the  insulator  two  (or,  if  preferred, 
one)  or  more  bolts  are  passed  by  the  side  of,  but  clear 
of  contact  with,  the  bolt  which  passes  up  the  centre  of 
the  insulator  for  securing  it  to  the  pole  or  arm  of  the 
pole.  These  bolts  have  a  small  groove  cut  in  the 
inner  side  of  their  heads  to  grip  the  wire,  and  a  cor- 
responding groove  or  bed  is  made  in  the  earthenware 
or  in  a  contmuous  metal  washer  under  the  bolt-heads. 
The  wire  may  be  attached  to  the  insulator  either  at 
the  side  by  placing  the  gripping  bolts  horizontally,  or 
on  the  top  by  placing  them  vertically,  or  at  any  angle 
with  the  nuts  below,  aud  in  either  case  the  wire  when 
strained  has  only  to  be  placed  in  position  and  the  nuts 
screwed  up  tight.    {Provisional  only,) 


The  following  are  the  final  quotations  of  telegraphs  for  the 
29th  ult.:  —Anglo-American  Limited,  59f-6oi ;  Ditto,  Pre- 
ferred, 89-90 ;  Ditto,  Deferred,  30^-3 1  i ;  Black  Sea,  Limited, 

;  Brazilian  Submarine,  Limited, 9|-ioi;  CubavLimited, 

8I-9;  Cuba,  Limited,  toper  cent.  Preference,  x6i-i6f ;  Direct 
Spanish,  Limited,  2|-3i;  Direct  Spanish,  10  per  cent.  Pre- 
ference, I2i-I2f ;  Direct  United  States  Cable,  Limited,  1877, 
lo^-ii;  Scrip  of  Debentures,  1 01 -103;  Eastern,  Limited, 
9f-9l ;  Eastern  6  per  cent.  Preference,  12^-13  ;  Eastern, 
6  per  cent.  Debentures,  repayable  October,  1883,  102- 
106;  Eastern  5  per  cent.  Debentures,  repayable  August, 
1887,  1 01 -1 04;  Eastern,  5  per  cent.,  repayable  Aug.,  1899, 
104-X07;  Eastern  Extension,  Australasian  and  China, 
Limited,  xo-ioi;  Eastern  Extension,  6  per  cent.  Debentmc^ 
repayable  February,  1891,  110- 113;  5  per  cent.  Australian 
Gov.  Subsidy  Deb.  Scrip,  1900,  106-X08 ;  Ditto,  registefed, 
repayable  1900,  106-108;  Ditto,  5  per  cent.  Debenture, 
1890,  102-104;   Eastern  and  South  African,  Limited, 

5  per  cent.,  Mortgage  Debentures  redeemable  1900^ 
103-105;  Ditto,  ditto,  to  bearer,  X03-I05 ;  German 
Union  Telegraph  and  Trust,  loi-io} ;  Globe  Telegfraph  and 
Trust,  Limited,  6f -61 ;  Globe,  6  per  cent.  Preference,  I2- 
I2i;  Great  Northern, io|-iii; Indo-European,  Limited, 25* 
26;  London  Platino- Brazilian,  Limited,  5i-6i;  Mediter- 
ranean Extension,  Limited,  2i-3i;  Mediterranean  Extensioo, 
8  per  cent.  Preference,  lof-iii ;  Renter's  Limited,  lof-ti^ 
Submarine,  260-265  ;  Submarine  Scrip,  a^-af ;  West  Coast 
of  America,  Limited,  2|-3i ;  West  India  and  Panama^ 
Limited,  i  |-2i ;  Ditto,  6  per  cent.  First  Preference,  6|-7i ; 
Ditto,ditto,  Second  Preference,  6-6^ ;  Western  and  Brazilian, 
Limited,  81-9^ ;  Ditto,  6  per  cent.  Debentures  "  A,"  X06-1  xo ; 
Ditto,  ditto,  ditto,  **  B,"  98-101 ;  Western  Union  of  U.  S.  7 
per  cent.,  i  Mortgage  (Building)  Bonds.  I20-X25;  Ditto, 

6  per  cent.  Sterling  Bonds.  104-107  ;  Telegraph  Construc- 
tion and  Maintenance,  Limited,  35-35I ;  Ditto,  6  per  cent. 
Bonds,  106-109;  Ditto,  Second  Bonus  Trust  Certificates. 
3f-3i;  India  Rubber  Company,  I7f-i8i ;  Ditto,  6  per  cent 
Debenture,  io6-io8. 


TRAFFIC  RECEIPTS. 


Name  of  Company. 

Novi 

CMBRR. 
1879. 

£ 

67,380 
14.540 

3.IIO 

1.334 
22,460 

46.147 

26,379 
16,653 

... 

.  •  • 

... 

12,337 
4.772 

Increase  or 
Decrease. 

An  erlo- American 

1880. 

£ 

* 

tli574 
1,900 
1,465 

* 

47,669 
29,724 
20,800 

... 
* 

t9.739 
2.393 

£ 

Brazilian  Submarine ... 

Cuba  Subm  arine     

Direct  Spanish    

Direct  United  States... 

Elastern    

Eastern  Extension 

Great  Northern  

Inc.  34 

Dec.  1,210 

Inc.  131 

••• 
Inc.  1,522 

Inc.  3,345 
Inc.  4,147 

Indo-Eurooean 

•  •  • 

Submarine  

•  •  • 

West  Coast  America ... 
Western  and  Brazilian 
West  India 

•  •  • 

•  •  • 

Dec.  2,37^ 

*  Publication  temporarily  suspended. 


t  Four  weeks. 


X  The  traffic  receipts  of  the  Western  and  Braziliaiv 
Telegraph  Company  will,  from  the  ist  of  October,  be 
published  exclusive  of  the  fifth  of  the  gross  receipts 
payable  to  the  London  Platino  and  Brazilian  Telegraph 
Company,  Limited,  which  fifth  has  hitherto  been  in* 
eluded  in  the  amounts  published. 
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THE  TELEPHONE  AND  UNDERGROUND 

WIRES. 
Now  that  the  Postal  Telegraph  Department  have 
undercalcen  the  opening  up  of  telephonic  communi- 
cation, the  use  of  underground  wires  is  likely  to 
be  considerably  eiiended,  as  it  is  not  probable  that 
(be  Post  Office  will  follow  the  example  set  by  the 
Telephone  Company  of  spinning  huge  cobwebs  in 
every  direction  over  the  metropolis.  Up  to  the 
.prcs«nt,  fortune  has  favoured  (he  telephone  wires  ; 
we  have  had  no  heavy  and  continuous  falls  of  snow, 
with  heavy  gales,  to  work  havoc  overhead,  and  pos- 
■slblyforlhepresent  winter  fortune  may  still  continue 
favourable,  although  there  are  still  several  weeks 
Co  be  passed  during  which  the  trial  of  strength,  or 
rather  weakness,  may  come,  and  then  the  amount 
of  damage  in  the  neighbourhood  of  Coleman  Street 
^ad  elsewhere  may  be  serious. 

It  seems  unlikely  that  the  bugbear  of  "  induction  " 
between  wire  and  wire  can  well  be  overeome  as 
used  as  the  return  circuit- 
telephones  and  devices  that 
have  overcome  the  difficulty 
is  not  a  few,  but  none  have  really  proved  effectual. 
Up  to  the  present  the  use  of  a  metallic  circuit  has 
been  the  only  means  of  avoiding  the  evil. 

Mr.  Brooks,  in  his  system  of  underground  wires 
which  is  now  on  tri.il  between  Waterloo  Railway 
Station  and  Vauxhal),  has  employed  two  insulated 
wires  twisted  together  to  form  a  metallic  circuit ; 
a  telephone  worked  on  the  latter  is  quite  unaffected 
by  heavy  working  currents  passing  in  neighbouring 
wires.  If  the  metallic  circuit  is  composed  of  two 
wires  picked  out  promiscuously  from  the  number 
in  the  pipe,  then  the  effect  of  induction  is  strongly 
felt,  &B,  in  consequence  of  the  two  wires  not  occu- 
pying the  some  relative  positions  amongst  iha 
neighbouring  circuits,  a  balance  is  not  obtained. 
It  seems,  then,  that  in  order  to  obtain  success,  each 
telephone  will  have  to  be  worked  on  a  circuit 
composed  of  (wo  wires  twisted  together ;  but  in- 
asmuch as  the  resistance  of  a  telephone  wire  may 
be  comparatively  high  compared  with  ordinary 
telegraphic  circuits,  there  is  no  reason  why  the  two 
twisted  wires  should  not  be  contained  in  a  diameter 
not  exceeding  that  of  the  present  single-conductor 
gutta-percha  underground  work.     In  our  opinion 


long   as   the  earth   i 

The  number  of  nev^ 
have  been  stated  to 


this  arrangement  is  the  true  solution  of  iha  diffi- 
cully,  and  inasmuch  as  it  is  only  applicable  in 
underground  work,  il  is  another  argument  in  favoui 
of  the  latter.  The  cost,  of  course,  will  be  slightly 
greater  than  that  of  the  single  conductor  wire  ;  but 
this  is  hardly  a  matter  of  great  consequence. 
There  can  be  litile  doubt  but  that  open  work  in 
large  towns  is  doomed,  and  a  cheap  and  thoroughly 
practical  system  of  buried  work,  if  it  can  be  devised, 
will  hasten  its  condemnation. 


SEYMOURS    B.\LANCE    GALVANOMETER. 


In  the  medical  world  it  is  seldom  that  we  ses 
accounts  of  care  fully -con  ducted  electrical  experi- 
ments with  numerical  values  attached ;  its  practice 
seems  to  be  conducted  in  the  loosest  possible 
manner,  anything  but  calculated  to  produce  suc- 
cessful results.  If  the  tatter  do  occur,  it  ii 
perhaps  more  by  chance  than  skill.  This  is  due 
mainly  to  the  fact  that  the  great  bulk  of  practi- 
tioners treat  the  subject  with  great  indifference. 
The  idea  of  beneRt  received  being  in  proportion  to 
the  shocking  or  shaking  of  the  patient,  has  under- 
gone severe  checks,  as  many  unpleasant,  and  some 
few  serious,  results  have  attended  the  usual  mode 
of  operation.  This  has  led  to  frequent  inquirj'  for 
means  of  regulating  and  indicating  the  power  given 
by  a  battery.  The  method  generally  adopted  has 
been  to  take  advantage  of  the  natural  divisions  of  a 
battery  into  cells,  and  to  consider  the  power  given 

Sso  many  cells  as  a  standard  measure  of  force, 
lis  has  long  been  seen  to  be  useless  and  mis- 
leading, and  led  to  the  placing  of  a  galvanometer 
in  the  circuit,  which  showed  by  its  dedectioit 
the  current  strength.  This  was  a  decided  im- 
provement, but  in  practice,  for  particular  purposes, 
it  fails  fully  to  meet  the  requirements  of  the  elec- 
trician who  desire-s  to  record  as  exactly  as  possible 
an  account  of  his  observations. 

A  simple,  effective,  and  reliable  instrument  has 
recently  been  devised  by  the  electrician  to  Guy'S 
Hospilal,  Mr.  P.  W.  Seymour,  which  seems  exactly 
adapted  for  the  purpose  required,  and,  indeed,  for 
general  use.  Its  novelty  consists  in  the  use  of  the 
grain  as  a  unit  of  strength,  and  the  simple  manner 
in  which  the  grain  indications  have  been  rendered 
equivalent  to  current  strength.  The  instmment  is 
a  vertical  galvanometer  with  the  advantages  of 
simplicity  of  construction  and  manipulation,  and 
also  great  dehcacy,  with  almost  unlimited  range  of 
action  and  thorough  reliability.  It  consists,  as 
shown  by  the  figure,  of  a  pair  of  ordinary  galvano- 
meter coils  *"  with  the  usual  magnetic  needle.  At 
right  angles  to  this  needle,  and  hxed  on  the  same 
axis,  is  a  long,  thin  beam  of  aluminium,  divided  on 
its  face  into  lengths  equal  to  the  radius  of  the  circle 
described  by  the  needle  in  its  oscillation  ;  these 
divisions  are  still  further  graduated  into  f1,ths. 
Weights  of  known  values  can  be  hung  on  Ibe 
aluminium  beam,  and  indicate,  on  the  principle  of 
the  steelyard,  the  amount  of  force  exerted  by  the 


i 
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current  passing  through  the  coils.  An  index  dial 
is  in  front  of  the  instrument,  and  a  straw  index 
hand  is  mounted  on  the  axis  of  the  needle. 

It  is  found  best  to  limit  the  motions  of  the  needle 
by  stops,  and  to  deflect  the  former  in  one  direc- 
tion only ;  but  the  stops  can  be  movable  by  a  lever  to 
permit  the  needle  full  play,  so  that  it  can  be  used 
as  an  ordinary  galvanometer. 

As  the  magnetic  power  of  the  coils  acts  upon  the 
poles  of  the  needle,  which  are  practically  the  ex- 
tremities, the  needle  may  be  regarded  as  a  lever 
with  a  force  applied  at  its  extremity ;  hence  the 
divisions  of  the  aluminium  beam  should  be  gra- 
duated relatively  to  the  radius  of  the  circle  it 
describes. 

The  magnetic  power  developed  in  a  helix  is 
directly  proportional  to  the  current  strength  passing 
through  the  coils,  and  the  mutual  action  between 
a  magnet  and  an  electro-magnet  are  directly  pro- 
portional to  the  power  of  the  latter  multiplied  into 
the  former. 

The  following  sets  of  figures  illustrate  the  accu- 
racy of  the  instrument  by  a  comparison  of  calcu- 
lated and  observed  results,  the  first  based  on  Ohm's 

Law,  c=s-        .      The   latter   experiments  were 

made  with   a   Leclanche   battery  newly  charged. 
E.M.F.,  1*5  ;  resist.,  lo ;  galv.  res.,  750. 

Experiment  I. 


Observed  Results. 

NUMRRP    C%9 

Calculated 

Cells. 

Results. 

Grains 

Relalive 

of  force. 

values. 

/ 1  cell  ...     ... 

1-97 

•468 

1*872 

2    „     ..• 

3-89 

•962 

3848 

3    »     ...     ... 

576 

l'375 

5*5 

4    w     

7*55 

1-875 

7*5 

5    ff    ••• 

937 

2*312 

9-248 

10    „     

17-64 

4*335 

17-5 

15     n      

25- 

6-25 

25- 

30     «      

31*57 

7-875 

31-5 

25     „      

37*5 

9.312 

37248 

30     „      

42*85 

10*625 

425 

This  is  not  an  isolated  experiment,  but  one  taken 
from  several  hundreds  of  a  similar  kind,  and  the 
figures  are  sufficiently  near  for  all  practical  pur- 
poses ;  and  there  can  be  no  doubt,  as  these  were 
obtained  with  a  comparatively  roughly-constructed 
instrument,  that  if  necessary  a  nearer  approach  to 
calculated  results  may  be  secured  by  giving  greater 
attention  to  the  mode  of  suspending  the  needle  and 
beam.  Mr.  Seymour  says  he  can  measure  to  the 
T^th  part  of  a  grain,  which  is  equal  to  the  3^th 
part  of  the  force  given  by  a  single  Leclanchd  cell, 
and  he  considers  increased  delicacy  no  practical 
advantage,  unless  for  special  purposes  of  investi- 
gating small  forces. 

The  following  set  of  figures  are  tests  of  the 
various  cells  in  a  30-cell  battery,  joined  up  in  series, 
and  gives  an  idea  of  grain  and  cell  value  from  a 
Leclanch6  battery  in  fair  working  condition,  the 
range  being  from  the  fraction  of  a  grain  to  about 
II  grains  : — 


Experiment  IL 


Cells 
tested. 


I 

5 
10 

15 
20 

25 


to 


ft 


f* 


f> 


ft 


if 


Force  in 
grains. 

5...  2-312 
10...  2*312 
15  ...  2-312 
20...  2*312 
25  ...2*312 
30...  2-312 


Cells 
tested. 


Fotoein 
grains. 

1  to  10  ...4-375 


5 
10 

15 
20 


a 


f> 


if 


ff 


15. ..4-375 
20  ...4-375 

25...4'375 
30  ...4-375 


Celb         Fotcein 
tested,        gnins. 

I  to  15. ..6*25 

5  „  20... 6-25 

10  „  25  ...  6-25 

15  „  30  ...6-25 


CelU 
tested. 

I  to  20 

5  ,f  25 
10  ..  30 


if 


Force  in 
grains. 

.  7-875 
.  7*875 
.  7-875 


CelU 
tested. 

I  to  25 
5  ff  30 
I    ..  30 


ft 


Force  in 
grains. 

9*312 

9-312 

10*625 


This  grain-value  refers  only  to  current  strength 
direct  from  the  battery.  If  the  patient  be  placed  in 
circuit,  of  course  the  increased  resistance  materially 
diminishes  the  current. 

Experiment  IIL 
5  cells  ranging  from  -02  to  *o8  grains. 

10  „  „  *I     „     *2  u 

15  tf  ff  *2     tf     -3  it 

And  so  on  to  about  *75  or  i  gram. 

The  uniform  value  of  each  series,  as  shown  in 
the  second  series  of  experiments,  is  not  the  rule 
even  with  new  batteries,  for  it  can  only  be  secured 
by  care  in  testing  each  cell,  and  rejecting  those 
which  do  not  come  up  to  a  given  standard.  The 
carelessness  of  workmen  causes  cells  to  be  im- 
perfectly charged  or  otherwise  defective,  and  these, 
inserted  among  good  ones,  seriously  deteriorate  the 
value  of  the  battery  power  as  a  whole.  The  follow- 
ing, show  tests  of  a  battery  with  defective  cells : — 

Experiment- IV. 


Cells          Force  in 

Cells 

Force  in 

Cells           Force  in 

tested.          grains. 

tested. 

grams. 

tested.          gnuas. 

I  to    5  ...  1*65 

I  to  10  ...  3*1 

I  to  15  ...  3*9 

5  ft  10  ...  17 

5  „  15  ...  3*1 

5  „  20  ...  3*9 

10  „  15  ...  1-9 

10  „    20  ...  4* 

10  „  25  ...  4*94 

15    „    20  ...  2* 

15   ff    2f 

')  •••  4-5 

15  ff  30  ...  6*3 

20    „    25  ...  2'4 

20  „  30  ...  4*6 

25   »  30  ...  2*45 

Ceils 

Force  in 

Cells           Force  in 

tested. 

grains. 

tested.            grains. 

I  to  20   .. 

.  5*5 

I  to  25  ...  5-15 

5  ft  25  .. 

.  5*25 

5  „  30  ...  5*2 

10  „  30  .. 

.  8* 

I  f,  30  ...  5-35 

After  testing  each  cell,  and  weeding  out  two  very 
bad  ones,  the  following  values  were  given,  which 
shows  great  improvement  in  the  battery  power  :— * 

Experiment  V. 


Cells         Force  in 

Cells 

Force  in 

Cells         Force  in 

tested.         grains. 

tested. 

grains. 

tested.         grains. 

I  to    5  ...  1*65 

I  to  10 

...  3*3 

I  to  15  ...  4-65 

5   „    TO  ...  2*1 

5  ff  15 

...  4*2 

5   f,   20  ...  5*95 

10  „    15  ...  2*25 

10  „   20 

...45 

10  „  25  ...  6*30 

15  „  20  ...  2*4 

15   „    25 

...  4*^ 

20  „    25  ...  2*4 

Cells             Force  in  ' 

Cells           Force  in 

tested.             grains.    | 

tested.            gradns. 

I    to    20   ...    640      , 

I  to  25  ...  7-42 

5    ff   25  ...   7*65 

I    „    28  ...   8*55 
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.  The  last  two  s«ti  of  fieurva  plainly  ^ow  the  \ 
useleianess  of  recVoniug  me  power  bjr  celli,  for  in  | 
set  I  to  ts  (Ex.  4)=  3*9,  and  the  last  in  lame  teries  i 
15  to  30^6'3,  a  difference  of  2*4  gl^ns,  or  quite  5  ] 
good  cells — a  result  constantly  met  with  even  in 
the  ordinary  wear  of  a  battery,  for  the  first  scries,  ' 
being  mostol^en  used,  are  the  first  to  exhaust.  , 

In  practice  this  irregular  wear  of  the  battery,  1 
although  at  first  sight  a  disadvantage,  affords  really  ' 


and  comparison  of  result*  attending  this  eDlEgbt- 
ened  use,  more  will  be  done  to  define  the  true  value 
and  sphere  of  usefulness  of  this  force  than  all  the 
past  loose  and  necessarily  unreliable  experience. 

It  is  interesting  to  know  the  many  ways  in  which 
such  an  instrument  can  be  rendered  ferriceablo  to 
the  medical  electrician.  Among  others,  case*  of 
aneurism,  cancer,  tumiinis,  Ac,  have  been  frequently 
submitted  to  the  etectrolytic  action  of  the  battery  to 


ipontive  benefit,  as  it  supplies  the  operator  with 
>  nriety  of  graduations  of  battery  power. 

With  this  simple  instrument  physicians  and  sur- 
EMni  have  now  a  trustworthy  basis  for  their  future 
isTcstigationi,  enabling  them  to  be  as  precise 
in  tbeir  electrical  prescriptions  as  with  any  other 
'ffiiedy,  and  ere  long  we  may  expect  to  see  speci- 
fied the  exact  directi<»i  and  current  strength  of 
"toctricirt,  with  doe  regard  to  frequency  and  du- 
itioa  of  applicatioD,  and  by  a  careful  compilation 


effect  relief  or  cure.  Those  who  have  had  much 
to  do  with  the  electrolysis  of  various  solutions  are 
fully  aware  of  the  importance  of  fitting,  as  it  were, 
the  battery  to  the  work  ;  slight  excess,  diminution, 
or  fluctuation  materially  alters  the  character  of  the 
t  desideratum  being — 
right  strength  of  current. 

ana, — 10  maintain  it  uniform. 

3id.— The  duration  of  the  application. 
These  must  at  least  be  as  important  in  electrolytic 
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surgical  cases,  but  what  that  strength  of  current  is 
which  proves  most  satisfactory  and  successful  has 
not  yet  been  settled,  probably  because  "  sO  many 
cells  has  been  the  usual  explanation  of  the  strength 
used,  and  may  possibly  account  for  the  fact  that 
while  success  attended  some,  failure  came  to  others. 
With  this  new  galvanometer,  and  a  rheostat  in  cir- 
cuit, the  current  can  be  measured  off  to  the 
y^th  part  of  a  grain,  or  the  ^th  part  of  a 
single  cell,  and  the  slightest  fluctuations  of  current 
would  be  noted  by  the  galvanometer,  and  could  be 
instantly  corrected  by  the  rheostat.  Of  course  the 
strength  of  current  necessary  would  vary  according 
to  whether  it  be  an  aneurism,  tumour,  Ac,  and  to 
the  character  of  the  latter.  A  few  such  cases,  with 
measured  doses,  would  afford  certain  knowledge. 

Electro-galvanic  haths  are  frequently  adminis- 
tered with  the  object  of  extracting  metallic  poisons 
from  the  body.  Some  deny  its  possibili^  because 
they  have  not  in  their  experience  seen  it  accom- 
plished. Others  believe  it  because  they  have 
succeeded  in  obtaining  evidence  of  metallic  e.t- 
tractions.  Both  sides  speak  from  the  result  of 
direct  experiment — one  succeeds,  the  other  foils — 
hence  the  opposite  conclusions.  The  failures  may 
result  either  because  there  is  no  metal  in  the 
patients,  or  else  the  operator  did  not  secure  the 
woper  conditions  for  its  extraction.  In  old  cases  of 
lead  or  mercury  poisoning,  the  effects  may  remain, 
without  the  actual  presence  of  the  metal,  which 
nature  or  medicine  mavhave  removed — but  in  recent 
cases,  according  to  iir.  Seymour's  experiments, 
metals  are  successfully  extracted  by  electrolysis.  He 
mentions  one  case  of  a  man  who  worked  m  white 
lead  works,  from  whom  he  obtained,  on  a  copper- 
plate connected  with  the  negative  pole  of  the 
battery,  the  outline  of  the  hands  and  fingers  in 
deposits  of  lead  after  ten  minutes'  action  of  the 
battery,  while  the  positive  plate  under  the  other 
hand  was  free  from  any  deposit.  On  changing 
the  direction  of  the  current,  the  same  effect  was 
produced  from  the  other  hand,  and  to  whatever 
part  of  the  body  the  negative  pole  was  placed,  it 
became  covered  with  this  deposit,  but  most  rapidly 
from  the  hands  and  arms. 

Another  case  he  refers  to  is  one  of  lead  poisoning 
from  drinking  water  from  a  lead-lined  cistern.  No 
such  evidence  as  in  the  preceding  case  was  pos- 
sible, hut  a  bath  was  prepared,  and  samples  of  the 
water  bottled  off  before  the  patient's  immersion. 
After  being  bathed  for  twenty  minutes,  samples 
of  the  bath  water  were  again  bottled,  the 
results  of  analysis  showing  the  first  samples  to 
be  free  from  lead,  while  the  last  contained  evi- 
dences of  lead.  Tlie  experiment  was  several  times 
repeated  with  the  same  care  and  results. 

Success  with  these  cases  will  depend  on — 
1st. — The    preparation   of  a  bath  capable    of 

receiving  the  metallic  salt  in  solution. 
and. — The  strength  of  current  necessary  to 

effect  its  dissolution, 
3rd. — To  place  the  patient  in  contact  with  the 
right  pole  of  the  battery. 

To  secure  the  iirst^lf  gold,  silver,  or  mercury 
are  the  metals  to  be  extracted,  a  bath  must  be 
made  of  acid  hydrochloric,  I  <K.  10  every  gallon. 

If  lead,  then  use  for  the  bath  acid  sulphuric,  I  oa. 
to  each  gallon  ;    from  twenty  to  thirty  minutes' 


immersion  is  quite  sufficient.  Occasional  interrup- 
tions of  the  current,  so  as  to  produce  muscular 
contractions,  prove  serviceable  during  the  bath. 


RESISTANCE  OF  DEW  ON  THE  SURFACES 
OF  INSULATORS. 

The  following  tests  were  taken  in  Madras  in  1S77 
to  aaceruin  the  resistance  of  the  deposit  at  night  of 
moiitnre  on  the  cups  of  Prussian  pattern  (Sehom- 
berg)  insulators,  which  had  previously  passed  the 
utual  test  in  troughs  (|},Doo  megohms  each  at 
least).  The  lot  of  four  insulators  was  placed  at  > 
height  of  seven  feet  from  the  ground  and  the  lot  o! 
•even  insulators  at  eleven  feeL  The  yard  being 
pared  with  bricli  tiles,  which  became  much  heated 
during  the  day,  would  by  radiation  at  night  pro- 
bably occasion  a  greater  dewfall  in  its  neighbour- 
hood than  the  roads  and  fields  along  which  me  lines  . 
usually  run.  The  testing  instrument  was  Thom- 
son's reflecting  galvanometer;  the  battery  con- 
Ksted  of  97  Minotto  cells. 
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These  insulators  are  found  to  be  as  efficient  as 
any  in  use  on  the  Indian  lines,  ensuring  as  they  do, 
under  the  most  unfavourable  circumstances,  a  re- 
sistance per  mile  of  not  less  than  two  megohms. 
(The  lowest  result  above  obtained,  viz.,  15-6  for 
seven  insulators,  gives  for  a  mile  of  twenty  insa- 
lators  8'9  megohms.)  They  have  been  in  use  for 
nine  or  ten  years  on  the  through  line  from  Madras 
to  Bombay — eight  hundred  miles,  and  have  been 
with  excellent  effects  lately  introduced  on  the  main 
wire  from  Madras  to  Calcutta  for  about  eight  hun- 
dred miles  of  its  length.  Though  venr  variable  in 
amount  in  India,  dew  is  not  to  be  feared  as  an 
impediment  to  communication  in  the  absence  of 
dirt,  webs,  cracked  insulators,  and  true  contacts. 
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AN  IMPROVED  TELEPHONE. 


'.  E.  VEIN,  STUTTGART. 


iKtheconilruclion  of  the  telephone  to  be  described 
the  elcclro-magnet  is  nol  ns  usual  manufactured  of 
»olid  iron,  but  is  composed  of  a  large  number  of 
well  insulated  thia  iron  plates  or  iron  wires.  By 
this  airangeraent  the  electro- magnet  changes  its 
magnetisni  very  quickly,  so  that  the  inducting  effect 
is  very  considerable.  The  shape  of  the  electro- 
magnet too  is  djiferent  from  that  generally  adopted  ; 
the  lateral  section  is  se^enial,  producing  thereby 
a  aniform  central  attraction  at  the  diaphragm,  which 
greatly  Increases  the  purity  of  the  sounds.  The 
segment-shaped  armatures  are  further  surrounded 


handle.  The  size  and  shape  of  the  magnet  has  a 
favourable  influence  on  the  production  of  a  strong 
magnetic  force,  and  therefore  on  the  efficacious- 
ness of  the  telephone.  The  centre  of  the  segment- 
shaped  electro-magnets  is  in  the  same  line  with 
that  of  the  diaphragm. 

By  this  arrangement  the  attraction  of  the  dia- 
phragm is  quite  uniform,  and  its  vibrations  regular; 
the  sounds  of  speech  are  transmitted  clearly  and 
distinctly. 

The  electro- magnets,  composed  of  iron  plates  or 
wires,  are  surrounded  by  the  coils,  E  and  e',  the 
distance  between  these  two  being  regulated  by  a 
special  contrivance.  Between  the  two  bars  of  the 
steel  magnet  the  brass  lever,  o,  is  placed  ;  this  lever 
is  movable  on  one  end.  between  two  screw  points ; 
al  the  other  end  it  is  kept  in  position  by  the  si 


I 


V  wmi-circular  colls,  the  given  space  thus  being 

completely  made  use  of  and  allowing  the  coils 

"■"  '      '  '  *  e  of  the  greatest  possible 

s  may  in  consequence  t>e 

r  great  distances  or  through 


being  wound  with  a 
length :  these  telcphor 
HMd  lor  working  0 


The  improved  telephone  requires  no  special 
)linii  or  signal  apparatus,  the  sound  of  a  small 
■ttd  or  whistle  being  sufficient  to  produce  a  dis- 
tinctly audible  signal  at  the  station  to  be  called. 

Fig.  I  shows  the  external  view  of  the  telephone 
oiiMbird  actual  size :  Rg.  3  shows  Che  internal 
tnogemcats,  with  speaking- funnel  and  membrane 
•erewed  off;  6g.  3  is  a  section  of  the  same. 

The  horseshoe  steel  magnet,  m,  has  its  poles 
nwunted  with  the  armatures,  T  and  T*,  its  bent 
portion  projecting  out  of  the  wood  box,  ii  1  this 
pOjectiDg    part   may  conveniently  be   used  as  a 


by  turning  which  the  lever  is  made  to  move  up  or 
down ;  a  strong  spiral  spring  prevents  any  end 
play  of  the  screw ;  the  head  of  this  screw  passes 
through  the  back  plate  of  the  instruments,  and  can 
be  turned  by  a  screw-driver.  The  two  electro- 
magnets are  screwed  on  to  the  lever,  o,  and  their 
distance  from  the  diaphragm  may  be  varied  without 
altering  the  position  of  the  steel  magnet.  The  wire 
ends  of  the  coils  are  joined  to  the  two  terminals, 
p  and  P',  to  which  are  connected  the  conducting 


Tub  Telephone   Case, — ^Ve  hear  that  a; 
no  notice  of  appeal  against  the  judgment  in 
case  has  been  given.    It  seems  probable  that  no 
appeal  will  be  made. 
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TELEGRAPHIC  APPARATUS  IN  USE  IN 
THE  BRITISH  POSTAL  TELEGRAPH 
DEPARTMENT. 

XXV. 

Tms  Wkkatstosb  Automatic  System. 

(Caniiniud.) 

The  Rkcbivek. 

f  the 

the  general  arrangement  of  the  "Receiver."  The 
electro-magnet  which  works  the  recording  arrange- 
inont  in  the  WheaUCone  Receiver  is  exactly  Bimilar 
to  that  in  the  Post  OfSce  sUndard  relay  (Article  V., 
March  islh,  i860),  and,  as  in  the  latter  instrumeut, 


Fic.  99. 

there  are  two  soft  iron  tongues,  fixed  on  an  axis, 
and  polarised  by  a  permanent  D-shaped  magnet 
This  permanent  magnet  is  shown  by  m,  Fjg.  99  ; 
F,  F„  show  the  soft  iron  tongues,  which  latter  play 
between  the  poles  of  the  electro-magnets. 

Midway  between  the  tongue,  F,  and  the  top  of  the 
axle,  H,  is  fixed  a  small  tongue,/  to  the  end  of  which 
is  fixed  one  extremity  of  a  small  spiral  spring  ;  the 
other  end  of  the  latter  is  attached  to  a  link  in  a 
fusee  chain,  c,  c ;  this  chain  passes  under  two  pulleys, 
p,.  pi,  and  also  over  and  around  a  third  pulley,  p,  in 
whose  edge  teeth  are  cut.  Into  the  teeth  in  p  a 
screw,  cut  on  the  fingerscrew,  r,  gears  ;  by  turning 
the  latter  the  pulley,  p,  is  rotated,  and  the  fusee 
chain,  c,  c,  moved  round  to  the  right  or  left.  If 
the  iosTcr  end  of  the  spring  is  drawn  hy  the 
chain  to  a  position  exactly  under  the  end  of  the 
tongue,  f,  then  the  tongues,  F,  F,,  on  the  axle  h. 


have  no  bias  either  to  the  right  or  to  the  lell ;  if 
however,  by  turning  the  fingerscrew,  T,  the  end  of 
the  spring  be  drawn  either  to  the  right  or  left, 
then  a  corresponding  bias,  due  to  the  tension  of 
the  spring,  will  be  imparted  to  the  tongues,  and 
their  movements  can  thus  be  raguUted.  The  front 
of  the  pulley,  p,  is  graduated,  and  a  small  index 
pointer,  n  (shown  in  fig.  loi)  is  fixed  close  to  the 

rdnations,  by  means  of  which  the  regulation  can 
adjusted  to  any  degree.  It  is  seldom,  if  ever 
the  case,  however,  that  these  divisions  are  made 
use  of  or  referred  to. 

From  fig.  100  (in  which  fig.  the  small  tongue,/  is 
omitted)  it  will  be  leen  that  at  the  top  of  the  aJde- 
H,  a  long  bent  tongue,  j,  is  fixed,  turned  in  the  same 
direction  as  the  tongue,  f.  At  the  bent  end  of  this 
tongue  %  hole,  j,,  is  drilled,  through  which  the 
axle.  A,  passes;  a  portion  of  the  metal  on  the  right 
hand  side  of  the  hole,  J,,  is  filed  away,  so  that  the 
side  of  the  axle,  a,  projects  slightly;  the  latter  is 


kept  in  its  place  by  means  of  a  spring,  s,  z,  whose 
end  is  screwed  to  J. 

At  the  end  of  the  axle,  A,'ihe  small  wheel,  m,  is 
fixed,  which  corresponds  to  the  inkinz  disc  in  the 
Direct  Writer  instniment  (Article  IV.,  March  ist). 
The  paper  slip,  upon  which  marks  are  made  by  tlie 
wheel  in  being  pressed  against  it,  moves  in  close 
proximity  to  the  latter,  as  will  be  seen  in  fig.  loi, 
where  rn  is  shown  hy  dotted  lines 

The  wheel,  m  (fig.  101),  has  its  circumference  in 
close  proximity  to  a  large  disc,  d,  the  lower  part  of 
which  dips  into  an  ink-well,  1.  Both  w  and  rf  are 
kept  rotating  by  means  of  the  same  train  of  clock' 
work  which  draws  forward  the  paper  slip.  The 
rotation  of  rf  in  the  ink-well  causes  its  periphery  to 
be  continually  coated  with  ink,  and  m  being  in 
close  proximity  to  rf,  the  former  takes  up  ink  from 
the  latter,  and  thus  itself  has  its  periphety  kept 
continually  wetted  with  the  ink,  and  ready  to  mark 
the  paper  slip  when  pressed  against  it. 

Referring  to  fig.  101,  it  will  be  seen  that  the 
paper  slip  passes  netween  two  rollers,  q,  q,,  the 


^^^f   former  of  which  i 
1^^    imparts  motion  to 
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_.  turned  by  the  clockwork,  and  ! 

parts  motion  to  the  slip.    The  paper  also  passes  i 
between  two  projecting  pieces,  a  and  i,  which  keeps 

its  motion  steady  at  the  point  where  the  inking  , 

The  two  discs,  m  and  rf,  are  covered  over  nor- 
mally by  means  of  a  hood,  G,  fixed  by  means  of  a 
I  tcrew,  c ;  by  unscrewing  the  latter,  g  can  be  re- 
t  mored,  and  the  discs,  m  and  tf,  got  at  if  necessary. 
The  ink-well  is  secured  in  its  place  by  the  thumb- 

The  stopping  and  starting  of  the  clockwork  is 

effected  by  the  hand-lever,  k.  ' 

The  regulation  of  the  speed  of  running  is  cod-   I 

trolled  by  means  of  the  lever,  L ;  the  mechanism 

I   for  effecting  the  change  in  the  velocity  is  similar   j 

■Is  principle  to  that  employed  in  the  transmitter. 


driven  by  means  of  a  spring,  which  is  somewhat 
irregular  In  its  action,  the  speed  of  slip  being  15  feet 
per  minute  when  the  spring  is  fully  wound  up,  and 
only  19  feet  per  minute  when  the  spring  is  near  the 
end  of  its  action. 

"  In  designing  the  improved  form  of  receiver,  the 
following  conditloDs  bave  been  endeavoured  to  be 
fulfilled  ;— 

"  I.  That  it  should  record  at  fully  too  words  per 
minute. 

"1.  That  the  electrical  and  delicate  mechanical 
portions  should  be  easily  detached  from  the  more 
substantial  parts  of  the  instrument. 

"3.  That  It  should  be  impossible  to  separate 
them  without  first  locking  the  weight  or  driving, 
portion. 

"4.  That  when   the  locking  operation  has  been 


The  instrument  shown  by  fig.  loi  ii 
spring,  and  will  run  at  a  velocity  equal  to  no 
words  a  minute.  Recently  instruments  have  been 
introduced,  driven  by  a  weight,  which  run  with  a 
velocity  equal  to  over  300  words  a  minute.  The 
general  mechanism  of  this  instrument  does  not 
differ  from  that  shown  in  fig.  101,  but  it  possesses 
some  important  and  ingenious  peculiarities,  de- 
signed by  Mr.  J.  Wilimot,  and  described  by  him  in 
u  paper  read  before  the  Society  of  Telegraph  Engi- 
neers, as  follows: — 

"  The  improved  form  of  receiver  has  been  de- 
signed to  meet  the  increasing  requirements  of  the 
postal  telegraph  service,  10  secure  a  higher  rale  of 

"The  present  form  of  Wheatstone's  Receiver  is 


performed,  it  should  be  impossible  to  a 
release  it. 

■'  The  two  parts  of  the  ii 
geared  together  by  r 


upon  that  known  as  the  bayonet  principle,  and  the- 
action  of  the  weight  is  to  keep  the  flat  surface  of 
the  joint  pressing  against  the  pin,  a  (fig.  I03I.  The 
two  portions  of  the  instrument  cannot,  ihereforer 
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be  separated,  od  account  of  the  projecting  part,  b, 
of  the  socket  preventing  the  withdrawal  of  the  pin 
referred  to, 

"Refetrint'  to  fig.  104  (representing  the  loclcing 
gear),  it  will  be  seen  that  the  click  wheel  and 
'  pawl '  are  rather  peculiar  in  shape,  and  that  when 
the  'pawl'  is  placed  in  gear  with  the  wheel  it  be- 
comes locked,  on  account  of  the  teeth  of  the  wheel 
bdng  undercut 

"To  separate  one  portion  of  the  instrument  from 
the  other,  it  is  necessair  to  raise  the  'pawl,'  e, 
until  it  passes  its  central  position ;  the  spring,  c, 
then  comes  into  operation,  and  presses  the  '  pawl ' 
against  the  click  wheel,  d.  By  this  means  the 
weight  if  brought  to  a  standstill,  and  is  securely 


Fig.  104. 


locked  until  the  click  wheel  is  turned  (by  means  of 
I  liudle  fixed  at  the  right-band  end  of  the  axle 
wi^riag  the  socket,  r,  fie;.  103)  into  such  a  position 
w  lo  permit  of  the  '  pawl'  being  easily  disengaged. 

"When  the  weight  has  been  brought  to  a  state 
ofrfst  (as  already  described),  the  pin,  a,  is  carried 
ItTward.  by  reason  of  the  momentum  acquired  by 
tU  Irainwork,  into  the  position  shown  in  fig.  103. 
^  parts  can  now  be  easily  separated. 

The  instrument  has  been  worked  upon  a  London 
■ad  Liverpool  circuit  at  a  speed  of  350  words  per 
UiiiDte. 

"It  is  intended  that  that  portion  of  the  instru- 
XKni  comprising  the  paper  draws,  weight,  Ac, 
tlull  be  permanently  fixed  in  the  o^ratinc  rooms, 
ud  that  the  smaller  portion,  containing  the  more 
^Cticate  parts,  should  only  be  sent  between  the 
worlctbops  in  London  and  the  various  telegraph 
■titions  throughout  the  countty." 


Trtlaify  dt  Tdegr^M.    Par  Don  Amtoniko  Suarez- 

Saavsdsa,  Gcenciado  en  ciencias  exaclas.    Se- 

Euada  ediciOD.     Tome  L  ;  Hhteria   UnwcTial  dt 

u  TiUgTtijia.    Jaihi  Jepus,  Barcelona. 

This  is  a  well  eot-up  book,  and  reflects  credit  upon 

die  author,  and  is  a  good  addition  to  the  scientific 

Uteraliuv  of  Spain,  irttlch  is  not  over  rich  in  books 


dealing  with  telegraphy.  We  know  of  no  work 
which  deals  so  fully  with  the  very  early  history^  of 
telegraphy,  that  is  to  say  with  the  period  at  which 


the  tUctric  telegraph  was  not  thought  of. 

The  chapter  on  batteries  describes  all  the  well- 
known  forms,  and  also  numerous  modifications 
which  are  not  employed  to  any  great  extent,  but 
which  form  links  in  Uie  chain  of  this  branch  of  the 
subject.  Evidently  every  available  source  has  been 
ransacked  to  obtain  information,  and  this  has  been 
done  in  an  exhaustive,  though  concise  manner, 
highly  creditable  to  the  author.  This  careful  search 
into  the  existing  literature  on  the  telegraph  is  a 
marked  feature  in  the  book,  and  has  enabled  the 
author  to  give  an  immense  amount  of  information, 
though  this  has  been  done  without  making  an  un- 
wieldy volume. 

A  great  fault  in  the  work  is  a  want  of  illustrations, 
which  are  far  too  few  to  make  the  explanations  in- 
telligible, but  to  have  illustrated  to  the  necesaaty 
extent  would  probably  have  added  too  much  to  the 
cost  of  the  book,  the  circulation  of  which  must 
necessarily  be  limited. 

We  must  add  that  the  work  is  carried  well  up  to 
date. 

Les  Teit^aphts    Par  A.  L.  Tkkxant.    Hachette  et 

Cie.,  Paris. 
This  is  an  excellent  tittle  work,  well  got-up  and  wel> 
illustrated.  Forsaking  the  usual  order  of  things, 
M.  Ternant  places  the  telephone  first  in  describing 
the  electric  telegraph.  The  iirst  chapter  gives  a 
description  of  the  heliograph.  This,  we  believe,  is 
the  first  description  of  this  instrument  in  any  book 
on  telegraphy. 

Chapter  III.  deals  with  the  pneumatic  lube  system, 
which  is  fully  and  clearly  described. 

The  construction  and  laying  of  cables  is  very 
completely  gone  into,  illustrations  of  the  ma- 
chinery for  manufacturing  the  cable,  both  core 
and  sheathing,  being  given  The  arrangement  of 
the  paying  out  gear  is  also  described  and  illustrated 
in  a  very  satisfactory  manner  ;  in  fact,  the  book  oC 
M.  Temant's  is  the  only  one  we  know  of  where  the 
mechanical  branch  of  submarine  telegraphy  is  dealt 
with. 

Although  the  chaptera  on  the  telegraph  instru- 
ments are  not  long,  a  wonderful  amount  of  excel- 
lently illustrated  matter  is  given,  all  well  up  to 
date. 

Tlie  description  of  the  duplex  system  shows 
very  completely  the  arrangements  noth  for  land 
lines  and  submarine  cable,  Muirhead's  artificial 
cables  being  explained. 

The  chief  fault  we  have  to  find  with  the  work  is 
that  there  is  not  enough  of  it.  M.  Ternant  is,  wo 
are  sure,  capable  of  greater  things,  and  it  is  to  be 
hoped  that  he  will  bring  out  at  some  future  date 
an  enlarged  edition  of  this  book ;  in  the  meantime, 
we  wish  the  latter  the  success  which  it  thoroughly 
deserves. 

La    TiUicepit   Elictripit.    Bassee  sur  remploi  du. 

selenium.      Par  Adriano  du    Favia.    Jos6  da 

Silva,  Porto. 
Thk  object  of  this  hroehuTt,  as  set  forth  in  the 
preface,  is  to  obtain  a  public  opinion  upon  the 
priori^  of  a  certain  scientific  question,  this  quetr 
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tion  being  tbe  invention  of  an  eleiitrical  telescope, 
based  upon  the  variation  of  the  rcuitance  of  selenium 
by  the  action  of  light  The  author  has  formed  certain 

ideas  from  which  he  theoretically  forms  the  inven- 
tion in  question  ;  but  these  ideas  he  has  never  put 
into  practical  shape.  We  think  it  is  going  rather  far 
to  claim  the  invention  of  an  instrument  upon  such 
imperfect  and  unmatured  theories. 


^tsak  ^tctibtii. 


SiEUKH  Brothers  and  Coiifahy,  Liuitbd.— We 
have  been  favoured  with  a  copy  of  a  ciicular,  issued  by 
Messrs.  Siemens  Bros.,  in  which  it  is  stated  that  the 
iinn  have  incorporated  themselves  mainly  with  a 
view  of  taking  advantage  of  the  provisions  of  the 
Companies'  Acts,  and  that  the  three  partners  of  the 
6nn  of  Siemens  Brothers  will  continue  to  hold  the 
bulk  of  the  capital  of  the  new  company,  and  that 
the  board  of  the  new  company,  will  be  constituted  as 
follows  :  Dr.  C.  William  Siemens,  chairman  ;  Dr.  Ernst 
Werner  Siemens,  Mr.  Carl  Heiniich  Siemens ;  Mr.  L. 
Loeffler,  managing  director. 

M.  A.  Bartoli  has  recently  investigated  the  laws  of 
galvanic  polarisation.  On  measuring  the  polarisation 
of  the  single  electrodes  in  different  solutions  the  author 
Ends  that  the  polarisation  of  the  positive  electrode  is 
equal  to  that  of  the  same  electrode  when  used  as  a 
negative  pole,  as  long  as  the  polarisation  is  far  from  its 
mazimum.  When  near  the  maximum  the  polarisation 
of  the  negative  electrode  is  somewhat  greater  in  solu- 
tions of  hydrohromic  or  hydripdic  acid,  equal  for  both 
electrodes  in  water  and  hydrochloric  acid  ;  in  bromife. 
rous  hydrobromic  acid  and  ioditerous  hydriodic  acid  the 
polarisation  of  the  positive  electrode  is  naturally  much 
greater.     In   case  of  copper  and  silver  electrodes 

-■■' 1-----^-  add  the  polariaa--     ' 

intirely.— H'lfrffw 

PHOF.  Blyth  has  constructed  an  electric  sonometer, 
consisting  of  a  wire  monochord,  wliich,  traversed  by  an 
interrupted  electric  current,  was  set  into  strong  vibra- 
tions between  the  poles  of  a  horse-shoe  magnet.  The 
notes  given  out  were  loudest  when  theywere harmonics 
of  the  fundamental  interrupted  note  which  was  sounded 
by  a  vibrating  tuning-fork  inserted  in  the  circuit. 

Exfbr:hbhtal  Researchbs  on  Pebbly  Magnetic 
Bodies. — By  H.  Silei. — The  author  concludes  that 
with  an  increase  of  separative  power  the  magnetising 


THsPostal  Department  ofSwitzerlandisauthorised  to 
establish  a  system  of  telephonic  communications  at 
Bftle,  where  6a  subscribers  have  been  already  obtained. 
The  department  is  also  authorised  to  establish  lele- 


From  some  experiments  made  by  M.  Mercadicr  it 
seems  almost  conclusively  proved  that  the  effects 
observed  in  Professor  Bell's  photophone  are  due  to  beat 
only.  Receiving  discs  were  tried  which  were  coated  with 
silver  on  the  side  next  the  light ;  theeffects  were  feeble. 
When  coated   with   absorbent   lamp-black  the  ^ects 

On  Electric  Polarisation  bv  Mbtallic  Prc- 
CIPITATSS. — D.  Macaluso. — According  to  Upp<na>»  tb* 
polarisation  of  a  negative  metal  licelectrode  in  a  wlotioB 
of  another  metal  is  perceptible,  bat  disappean  on 
adding  a  small  quantity  of  a  salt  containing  the  nwCiI 
of  the  electrode.  Macaluso  has  arranged  experimenli 
to  test  this  conclusion.  It  was  found  that  the  polArin- 
lion  of  a  negative  copper  electrode  in  a  solution  of 
zinc  sulphate,  contrary  to  the  statements  of  LippmanD, 
is  still  perceptible  when  the  solution  contains  traces  of 
blue  vitriol,  and  this  the  more  the  ihorter  the  time  since 
interruption  oF  the  circuit.  This  decrease  of  polarisation 
in  time  is  also  observed  in  case  of  pore  solution  of 
zinc.  With  ve^  imall  quantities  of  poIariiiDg  electri- 
city the  polansation  immediately  on  opooing  tba 
primary  current  decrease*  at  first  rapidljr  and.thti 
slowly.    With  larger  quantities  ofefectnd^.tfca  polaii- 


nterruption  decreases  very  dmrijr  for 
mmuus  ana  then  falls  more  onidEly,  but  again  becomei 
slow  as  it  approaches  zero.  With  an  increasing  quantity 


iing  electricity  the  polarisation 


It  than  when  copper  is  absent. 

Elcctbic  Lighting. — The  Commissioner  of  Public 
Works,  New  York  City,  has  granted  Mr.  Edison  a  per- 
mit to  introduce  his  system  of  electric  lighting  in  the 
lower  part  of  this  city. 

It  is  intended  to  light  the  St.  Gothard  Tunnel  Iw  the 
electric  light,  the  machines  supplying  the  current  being 
worked  by  the  turbines  at  Airolo  and  Goeschenen, 

Galvanic  Expansion.— M.  A.  Righi  finds  that  if  a 
mirror  capable  of  revniving  is  fixed  at  the  end  of  a 
wire,  I  to  ym.m.  in  thicitness  and  rsm-  in  length,  It 
does  not  move  suddenly  if  the  current  of  i  to  6  Bunses 
elements  is  suddenly  passed  and  again  interrupted, 
though  the  apparatus  would  have  rendered  a  change  of 
length  of  ytiJmi  "■'"-  perceptible.  The  length  of  tbs' 
wire  is  gradually  affected  by  the  evolution  of  heat. 


The  Melbourne  Exhib 


— The  collection  of 


Bery  satisfactory  character.  The 
Telegraph  Conitniction  and  Maintenance  Company 
exhibit  a  collection  of  cables.  Messrs.  M.  Theiler  sad 
Sons  exhibit  an  interesting  and  varied  collection  of  appa- 
""    ■    ^  1  eluding  ordinary  telegraphic  '      '  ' 


faclured  by  tli 


Laws  or  tub 
Sparks  in  Inductive  Discharges. — E.  Villari. — In 
short  sparks  the  development  of  heat  is  approximately 
proportional  to  the  length.  In  those  oE  a  medium 
length  there  appears  scarcely  any  connection,  and  in 
veiy  long  sparks  the  heat  rapidly  decreases. — IVitde- 


Jakuak*-  is,  1881.] 


THE  TELEGRAPHIC  JOURNAL 


_M_^^B 


Privy  Council  OSce  that  a  petition  had  been  presented 
10  (he  Queen  in  Council  for  the  grant  of  a  Royal 
Charter  of  Inntiporalion  to  the  Society  of  Telegraph 
Eogineers.  and  the  President's  opinion  was  invited  as 
to  whether  the  provisions  contained  in  the  draft  charter 
were  such  as  to  interfere  in  any  way  with  the  rights 
and  privileges  oE  (his  Instilution.  As  in  the  unanimous 
opinion  of  the  Council  no  just  or  suSiciept  reasons 
existed  for  the  grant  of  a  second  charter  within  the 
same  profession,  they  embodied  their  abjections  to 
such  a  proceeding  in  a  letter,  a  copy  ol  which  is  given 
in  the  annoal  report  of  the  Institute.  The  action  of 
the  Council  did  not  arise  (rom  any  want  of  friendly 
feeling  towards  Che  Society  ol  Telegraph  Engineers, 
inascDUch  as  the  Institution  had  always  shown  a  readi- 
ness and  a  desire  to  promote  the  welfare  and  prosperity 
of  that  Society;  but  the  Council  submit  that  it  is 
neilber  expedient  nor  advisable  that  any  society,  having 
like  objects  with  those  which  the  Council  believe  have 
been  faithfully  and  honestly  carried  out  by  the  Institu- 
tion of  Civil  Engineers,  should  be  incorporated  by 
Royal  Charter, 

YvoH  ZocK  has  described  a  new  kind  oE  electric 
dast-fijures,  which  he  regards  as  having'  an  important 
bearing  upon  the  theory  oC  discharges  In  vacua,  being 
to  opposition  to  the  views  of  Crookes.    Tubes  of  t  to 

Jceittlois,  diameter,  and  from  10  to  30  centims.  in 
eogtii,  Were  closed  at  both  ends  by  corks  pierced  to 
receive  copper  wires.  In  the  tubes  were  placed  various 
povrders,  bronze  powder  being  chiefly  used  in  preference 
to  others,  which  being  lighter,  adhered  to  the  sides  oE 
the  lube.  One  wire  was  Vtien  connected  with  the  posi- 
tive conductor  of  an  electric  machine  ;  from  the  other 
the  repelled  electricity  dissipated  itself  into  the  air. 
In  other  cases  the  discharges  oE  Leyden  jars  were  em- 
ployed. The  experiments  were  all  conducted  at 
atmospheric  pressure.  When  thus  treated  the  bronze 
powder  arranged  itself  in  beautifully -marked  ridges  0! 
strata,  varying  in  regularity  according  to  the  original 
distribution  of  the  powder.  A  space  free  from  all 
traces  of  powder  was  observed  to  surround  the  positive 
poie.  Usual  ly  there  was  a  corresponding  accumulation 
atMut  the  negative  pole.  These  ridges  or  striations  may 
be  compared  to  the  stratiltcations  observable  in  Geissler- 
mbes;  and  Herr  Zoch  shows  that  variations  in  the 
■tcength  of  the  electric  discharges,  in  the  width  of  the 
tnbes,  Stc,  produce  upon  these  figures  similar  effects  to 
those  they  produce  on  the  luminous  striae  of  vacuous 
lubes.  In  this  present  case  a  mechanical  repulsion  of 
tbe  panicles  lying  near  the  poles  undoubtedly  takes 
place;  and  the  author  of  this  research  believes  that 
the  presence  of  light  at  the  poles  of  the  Geissler  tube 
■najr  be  similarly  accounted  for  on  the  hypothesis  that 
the  luminous  regions  are  those  of  less  density  than  the 
oDn-luminous,  Since  the  bronze  powder  is  heaped  up 
mostly  about  the  negative  pole  the  inference  is  that  at 
the  negative  pole  of  a  Geissler  tube  the  residual  gas 
has  a  greater  density  than  at  any  other  purr.  The 
sljatiQcations  produced  by  electric  discharges  through 
flamesmay  be  similarly  explained  ;  and  these  researches 
have  an  obvious  bearing  on  Itie  structure  of  Lichten- 
berg's  well-known  figures,— A'uturf. 

Thb  RAQfANT  Matter  of  thb  Electrodis. — M. 
I,  Pulaj  shows  that  most   of   the  phenomena  observed 


t  determined  by  the 
roere  length  of  the  passage  of  the  molecules.  A  plate- 
shaped  cathode  was  fixed  in  the  midst  of  a  cylindrical 
tube,  and  the  thickness  of  the   dark    space,  d,    was 


measured  at  various  pressures,  f  ;  if  it  had  been  p 
portional  to  the  mean  transit,  p.  d,  would  be  const^ 
since  the  mean  length  of  transit  would  dinninish  pro- 
portional to  the  pressure,  but  this  is  not  the  ease. 

For  air,  the  mean  length,  I.  is  at  ?  =■  0'o6m.m„ 
I  =  o'9;  if  ^  ^^  r46m.m,,  I  =  004,  so  that  there  Is 
no  agreement  between  !  and  if. 

The  author  has  also  seen  the  green  light  at  far  higher 
tensions  {0*04)  than  Crookes  (0*0 0076 m.m,).  He 
ascribes  the  cause  of  the  phenomena  to  metallic 
particles,  charged  with  electricity  and  thrown  off  by  the 
electrode.  These  strike  against  the  sides  of  the  tube. 
He  shows  by  llie  manner  in  which  they  are  deposited 
upon  the  side  that  these  particles  are  repelled  by  the 
magnet.  That  no  deposit  appears  on  the  sides  in  cas* 
at  aluminium  electrodes  he  explains  by  the  adhesive 
relations  Of  this  meta!  to  glass.  He  has  also  examined 
in  some  bodies  the  phosphorescent  light  under  the 
influence  of  the  rays  of  the  cathode,  and  with  a  blue 
emerald  he  has,  like  Crookes,  obtained  a  splendid 
crimson  colour.  Caihonised  paper,  after  being  heated 
for  some  lime  to  whiteness  by  the  action  of  the  rays  of 
ths  cathode, showed  a  phosphorescence,  possibly  dae  to 
microscopic  diamonds.  II  disc-shaped  electiodes  are 
used,  the  discharge  passes  from  them  at  very  low 
tensions  to  and  along  Che  side,  as  was  shown  by  means 
of  a  magnet.  The  exterior  became  strongly  electro- 
positive. If  the  lube  has  been  so  far  exhausted  that 
the  phosphorescence  appears  faint,  and  only  the  faint 
blue  clouds  ot  the  cathode  rays  are  to  be  seen,  they 
disappear  if  the  tube  is  touchol  at  the  negative  elec- 
trode at  the  side  farthest  from  the  positive  pole,  and 
the  lube  becomes  brilliantly  phosphorescent.  A  touch 
elsewhere  is  without  effect,  fJodies  placed  within 
highly -exhausted  tubes  become  strongly  electric  under 
the  influence  of  the  rays  of  the  cathode,  Accorditvg  to 
Hittorf  and  Goldstein  this  phosphorescence  is  doe  to 
rays  of  high  refrangibility.  In  order  to  refute  this  sup- 
position, t^  author  interposed  a  plate  of  quartz  through 
which  the  ultra-violet  rays  would  pass;  nevertheless  the 
cathodic  rays  were  completely  intercepted.  The  author 
explains  the  phosphorescence  by  assuming  that  the 
ether,  tree  from  particles  ot  the  electrodes,  and  carried 
along  as  electricity,  seeks  an  exchange  with  that  en- 
veloping the  molecules  oi  matter  upon  which  It  infringes, 
and  thus  gives  rise  to  vibrations.  In  case  of  a  recti- 
lineal electrode  repeatedly  twisted,  the  author,  like 
Goldstein,  observed  in  the  phosphorescent  light  ~  ~ 
alteration  of  dark  and  bright  phosphorescent  lin 
The  decrease  of  phosphorescence  which  Crookes  ob- 
served in  places  which  had  been  struck  by  the  discharge  . 
for  some  time,  Puluj  seeks  to  explain  by  assuming  that 
it  has  become  coated  with  a  metallic  layer  ot  the  i 
ot  the  electrodes.  Carbon,  heated  in  the  centre  of  the 
cathodic  rays,  yields  a  very  bright  white  light,  and  may 
possibly'be  used  as  an  electric  light.  The  author 
explains  the  deflection  of  the  cathodic  tays  by  the 
magnet  by  regarding  the  escaping  particles,  charged 
with  electricity,  as  elementary  currents,  to  which  the 
law  of  Laplace  may  be  applied,  as  has  already  been 
done  for  the  explanation  of  (he  phenomena  observed 
by  Pliicker  at  the  negative  pole. — Wirdcmafi'i's 
blotter. 

Electric  Lights  in  Broadwav,  New  York. — Last 
year  the  New  York  Board  of  Aldermen  passed  a  reso- 
lution requesting  the  Gas  Commission  to  cause  experi- 
nnents  to  be  made  with  electric  lights,  with  a  view  to 
testing  their  adaptability  for  lighting  streets,  avenues, 
parks,  and  squares.  No  action  was  taken  by  the  com- 
mission until  recently,  when  permission  was  granted  to 
the  Brush  Electric  Light  Company  to  test  their 
system  at  their  own  expense  on  Broadway,  from  14th 
to  34th  Street,  a  distance  of  a  mite.     The  posts  for  the 
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new  lamps  are  now  being  set  up,  and  it  is  promised 
that  the  lights  will  be  in  operation  by  Christmas.  The 
iron  lamp  posts  are  twenty  feet  high  from  the  base  to 
the  foot  of  the  lamp.  Their  upper  portions  are  sup- 
plied with  projecting  teeth,  which  are  intended  to  be 
used  as  steps  by  the  men  assigned  to  keep  the  lamps  in 
good  condition.  The  lamps  are  constructed  in  accor- 
dance with  the  Brush  patent,  being  from  four  to  five 
feet  in  height  and  surmounted  with  an  iron  hood. 

The  whole  number  of  lamps  will  be  twenty-two ;  the 
wires  will  be  carried  from  the  top  of  one  post  to  the 
top  of  the  next  for  the  present,  or  until  the  city  decides 
to  adopt  the  system,  when  they  will  be  sunk  under 
ground.  Each  lamp  will,  it  is  promised,  give  a  two 
thousand  candle-power  light,  equal  to  about  one  hundred 
gas  lamps. 

The  central  station  will  be  at  No.  133,  West  25th 
Street,  where  the  Corliss  engines  and  boiler  which 
operate  the  electric  generators  have  been  placed. 
About  twenty-6ve  horse-power  will  be  required  for  the 
twenty-two  lamps,  and  one  wire  'will  convey  the  current 
to  the  entire  series.  It  is  promised  that  the  light  will 
be  much  cheaper  than  gas  light  of  equal  power.  The 
success  of  the  Brush  system  elsewhere  reduces  this  ex- 
periment to  a  test  of  cost  and  the  ability  of  the  lamps 
to  satisfy  the  requirements  of  the  public  eye. — Scien- 
tific  American, 

The  American  District  Telegraph  Company,  in  New 
York,  have  recently  placed  in  a  number  of  their  offices 
telephones  for  public  use.  By  means  of  this  extension 
of  facilities  parties  who  wish  to  talk  with  subscribers 
of  telephone  exchanges  in  New  York  City,  Brooklyn, 
Jersey  City,  Newark,  Paterson,  Elizabeth,  Orange, 
Vonkers,  and  Coney  Island,  can  do  so  under  certain 
restrictions  for  five  minutes,  on  paying  a  fee  ranging 
from  twenty  to  forty-five  cents,  according  to  distance. 
The  next  improvement  will  be  the  establishment  of 
telephone  stations,  through  which  conversation  may  be 
had  by  appointment  with  non-subscribers. 

In  a  paper  read  before  the  National  Academy  of 
Sciences,  New  York,  Professor  H.  Morton  gives  the 
results  of  some  experiments  made  by  him  on  the 
electro-motive  force  of  the  Brush  dynamo-electric 
machine. 

These  experiments  show  that  each  pair  of  coils  on 
the  armature  of  the  machine  develops  a  fluctuating 
electro-motive  force,  the  projection  of  which  gives  a 
kind  of  oval  curve  around  the  centre  of  a  diagram. 

When  these  curves  for  each  pair  of  coils  are  com- 
bined, it  is  found  that  they  show  a  kind  of  eight-lobed 
figure  with  intersecting  lines  in  certain  places.  These 
intersections,  if  compared  with  the  positions  of  the 
commutator,  are  found  to  coincide  exactly  with  the 
points  at  which  rupture  of  circuit  occurs,  and  thus  show 
that  each  pair  of  coils  is  thrown  out,  not  at  the  point 
where  its  torce  is  least,  but  at  that  at  which  its  electro- 
motive force  is  equal  to  that  from  which  it  breaks ; 
thus  suppressing  a  spark,  but  only  at  a  certain  sacrifice 
of  theoretical  efficiency. 

M.  C.  Naudin,  from  experiments  in  a  field  in  the 
south  of  France,  has  been  enabled  to  confirm  the  inte- 
resting conclusion  of  Grandeau,  that  plants  which  are 
sheltered  from  atmospheric  electricity  are  in  every 
respect  superior  to  those  grown  in  the  open. 

The  first  application  in  Glasgow  of  electricity  to 
street  lighting  in  a  permanent  form  took  place  recently 
at  the  new  Herald  buildings  in  Buchanan  Street.  The 
proprietors  have  also  contracted  with  Messrs.  Anderson 
&  Munro,  electric  engineers,  Glasgow,  to  light  up  the 


public  offices  and  the  composing  rooms  of  the  Herald 
and  the  Evening  Times  by  electricity.  The  Gramme 
machines  are  those  used,  driven  by  an  Octo  gas 
engine,  supplied  by  Messrs.  P.  Watt  &  Sons — ^gms  thus 
curiously  so  far  superseding  itself.  This  gas  engine 
also  works  the  cyclic  elevator  in  use  during  the  day. 
The  electric  lamps  are  those  invented  by  Mr.  Brockiey 
formerly  of  Glasgow. 

The  Compagnie  Fran^aise  du  Telegraphic  de  IMs 
}k  New  York  announce  that  owing  to  the  appearance  of 
a  fault  in  their  cable,  the  nature  of  which  has  not  yet 
been  determined,  it  is  considered  advisable  not  to 
accept  messages  from  the  public  for  the  present. 

An  application  for  a  patent  for  the  photophone  was 
filed  at  Washington  on  the  28th  of  August,  1880,  by 
Bell.  The  Patent  Office  GoMette  of  the  7th  of  Decern- 
ber  shows  that  the  patent  has  been  granted. — Science. 

New  Dynamo  Machines. — M.  Heinrichs  has  oomr 
pleted  the  first  of  his  new  machines,  and,  we  believe, 
has  obtained  very  successful  results  with  it.  We  hope 
to  allude  to  them  at  greater  length  in  an  early  issue. 
Mr.  Gordon  is  experimenting  with  the  machine  he 
has  recently  patented,  and  will  probably  be  able  soon  to 
exhibit  some  of  the  results  obtained  to  his  scientific 
friends.  From  one  coil  of  this  machine  a  light  has 
been  obtained  sufficient  to  read  newspaper  type  at  a 
distance  of  fifty  feet.  No  details  as  to  the  horse-power 
required  have  yet  been  ascertained,  but  the  power 
necessary  is  thought  to  be  very  low. 

Mr.  Gordon's  book  on  electricity  has  passed  very 
successfully  through  its  first  edition,  and  a  second  is 
now  to  be  published  by  Messrs.  Sampson  Low  and  Co. 

We  recently  had  an  opportunity  of  trying  the 
Hunning's  transmitter  with  a  Hickley  telephone  as 
receiver.  By  them  speech  was  very  perfectly  ren- 
dered. 

At  the  meeting  of  the  Physical  Society,  to  be  heU 
on  the  22nd  inst.,  the  following  communications  will  be 
made : — *'  On  the  measurement  of  small  resistances," 
and,  "  On  a  method  of  comparing  the  capacities  of  tw» 
condensers/'  by  R.  T.  Gazebrook. 

A  New  Use  for  Telegraph  Poles.— An  attempt 
to  upset  the  Pullman  Express  was  discovered  on  the 
night  of  the  X2th  inst.,  on  the  Midland  Railway,  near 
Appleby.  A  thick  telegraph  pole,  which  must  have 
been  placed  on  the  rails  purposely,  was  cut  into  tbret' 
pieces  by  the  night  express. 

The  Loss  oy\  the  "  Indian  Chief." — A  corre- 
spondent writing  to  the  Daily  Telegraph  says: — "In 
reading  the  account  of  the  loss  of  the  ship  Indiam 
Chief  in  vour  i|npression  of  to-day,  it  seems  remarkable 
that,  with  all  our  engineering  science  and  skill,  tele* 
graphy  or  telephony  has  not  been  established  with  our 
lighthouses  and  lightships.  Had  such  been  the  case  in 
the  present  instance,  the  Ramsgate  lifeboat  might  have 
been  on  the  scene  possibly  many  hours  earlier." 

A  TELEGRAM  from  Falmouth,  of  the  12th  inst.,  states 
that  the  direct  Spanish  Telegraph  Company's  cable 
was  on  that  date  connected  direct  between  Falmouth 
and  Bilbao,  and  congratulatory  telegrams  were  inter* 
changed  between  the  mayors  of  Falmouth  and  Bilbao, 
and  Mr.  Cox,  the  Falmouth  postmaster,  and  Senoc 
Mora,  the  central  Spanish  director  of  Madrid. 
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Largb  Tblbgraph  WiRBs.— At  the  recent  meeting 
of  the  American  Electrical  Society  in  Chicago,  Col.  C. 
H.  Wilson  read  a  paper  on  the  use  of  laree  telegraph 
wires.  He  held  that  the  employment  of  Taree  gauge 
wires  for  the  quadniplez  circuit  was  an  advantage. 
A  No.  4  wire,  recently  laid  between  New  York  and 
St.  Louis,  was  giving  entire  satisfaction.  The  question 
had  been  raised  whether,  in  the  desire  to  increase  the 
conductivity  of  the  wires,  there  was  any  limit  to  their 
size.  There  was  a  limit,  and  the  conductivity  could  be 
increased  by  employing  different  conductors :  copper 
instead  of  iron  wire,  for  instance.  In  a  discussion 
which  followed,  Mr.  Somers  advocated  the  use  of  large 
wires,  and  said  that  their  employment  had  simplified 
the  quadmplez  problem. — Scientific  American, 

Phosphor  Bronzb  Tblbgraph  Wirbs.— M.  E. 
Biade,  formerly  Professor  at  the  Li^ge  University,  has 
recommended  the  use  of  phosphor  bronze  for  wires 
instead  of  iron,  phosphor  bronze  having  four  times  the 
condoctibility  of  iron,  and  being  from  three  to  four 
times  as  strong  as  steel.  Aerial  lines  had  the  advantage 
of  being  easilv  inspected,  but  the  disadvantage  of  being 
Ga)l>le  to  acdaent,  while  underground  lines  were  almost 
free  from  accident,  but  difficult  of  inspection.  That 
inventor  would  render  great  service  to  telephonic  com- 
munication who  should  devise  a  cheap  method  of  con- 
structing underground  lines,  that  should  at  the  same 

time  permit  of  easy  and  complete  inspection. — Scientific 

American, 

"Thb  Tblbphonb  Suits." — If  England  shall  now 
permit  the  telephone  people  to  take  in,  transmit  and 
deliver  messages  by  means  of  the  telephone,  that  action 
loald  result  in  competition  fatal,  or  excessively  damag- 
ug,  to  the  Government's  monopoly,  a  little  whistle  for 
vbich  it  paid  fifty  million  dollars.  But  the  whole 
Vosiness  strikes  the  average  free  American  intellect  as 
tbe  necessary  outcome  of  a  Government  monopoly. 
It  means  that  a  monopoly  must,  in  its  own  defence, 
prevent  improvements ;  that  it  must  immediately  con- 
^te  any  valuable  invention ;  that  inventions  must  be 
discountenanced,  even  if  not  declared  contraband,  and 
tbtt,  as  in  the  case  of  the  telephone,  when  America 
sends  them  a  good  thing,  it  must  be  put  where  it  will 
4o  the  least  good.  All  this  proves  that  a  Government 
nonopoly  can  never  give  to  the  public  the  advantages 
fornished  by  private  enterprise,  acting  under  the  spur 
of  two  or  three  lively  competitors.  Thus  comments 
Tki  Operator  of  New  York. 

Gray's  Harmonic  Systbm. — A  trial  of  this  system 
took  place  in  195,  Broadway,  on  December  21,  five 
ndes  being  worked  on  a  Boston  circuit.  The  operators 
were  Messrs,  Jackson,  Cushing,  Richardson,  Wilcox, 
and  A.  Wright ;  2,200  messages  were  exchanged  in 
aioe  hours,  a  general  average  of  245  messages  per  hour, 
or  40  messages  per  hour  to  each  man.  Operator  W. 
H.  Jackson's  average  was  54.  The  business  exchanged, 
liowever,  was  old  messages  that  had  previously  been 
sent.  The  best  average  made  of  late  on  the  quadniplex 
instruments  was  by  Messrs.  McLaren  and  Allen,  the 
former  exchanging  432,  and  the  latter  414  in  nine 
hours,  being  an  average  of  48  and  46  respectively  per 
hoar  on  regular  business. — The  Operator, 

Thb  Unitbd  Tblbphonb  Company. — In  our  last 
issue  we  mentioned  that  an  extraordinary  meeting  of 
tUs  company  had  been  called  for  the  13th  inst.  This 
was  done  at  the  requisition  of  the  Right  Honourable 
E.  P.  Bouverie,  M.P.,  Colonel  C.  E.  Webber,  Viscount 
Assoo,  and  W.  P.  Bouverie,  Esq.  At  the  meeting, 
Mr.  Brand  presiding,  the  Right  Hon.  E.  P.  Bouvene 
proposed  and  Viscount  Anson  seconded  a  resolution  to 
the  effect  that  ^he  "  Management  of    the  company 


has  been  unsatisfactory."  An  amendment  was  then 
proposed,  but  not  formally  seconded  that  "The 
meeting,  having  heard  the  chairman's  reply  to  the 
various  charges  made  by  a  minority  of  the  board, 
is  of  opinion  that  the  shareholders  should  continue 
their  confidence  in  the  chairman  and  the  majoritv 
of  the  board."  A  protracted  discussion  then  ensued, 
and  eventually,  on  the  amendment  being  put,  it 
was  carried  by  54  to  13,  it  being  understood 
that  the  adoption  of  the  amendment  would  involve 
the  retirement  from  the  board  of  those  directors 
who  had  signed  the  requisition  for  the  meeting.  ^  The 
original  resolution  was  of  course  lost.  The  chairman 
then  remarked  that  the  majority  of  the  directors  had, 
without  much  solicitation  on  their  part,  received  almost 
spontaneous  offers  to  the  extent  of  29,997  votes,  and  so 
far  as  he  could  learn,  the  only  support  received  by  the 
requisitionists  amounted  to  2,225  votes.  The  meeting 
was  then  adjourned  until  the  27th  inst.,  the  proceed- 
ings closing  with  a  hearty  vote  of  thanks  to  the 
chairman. 


Utto  ^patents— 1880. 

4782.  "An  improved  method  and  apparatus  for 
automatically  counting  the  number  of  letters  impressed 
with  obliterating  and  other  stamps."  H.  Ferguson 
and  H.  R.  Kempe.     Dated  November  19. 

4851.  "Current  meters."  H.  Law.  Dated  No- 
vember 23. 

5226.  "Improvements  in  the  art  of  transmitting 
telephonic  messages,  and  in  controlling  the  ground 
wires  of  the  circuit  station  instruments  from  the  main 
or  central  station,  the  apparatus  and  other  mechanisms 
and  appliances  therefor,  and  their  combination."  A. 
M.  Frankenberg.  Dated  December  14. 
•  5237.  "  Improvements  in  machinery  for  braiding, 
lapping,  or  otherwise  covering  telegraph  wires,  crinoline 
steel,  engine  packing,  or  other  cores,  with  textile  or 
other  material  for  insulating,  protective,  and  other 
purposes."  W.  T.  Glover  and  G.  F.  James.  Dated 
December  14. 

5268.  "  Improvements  in  the  mode  of,  and  appa* 
ratus  for,  transmitting  drawings,  characters,  and 
writings  by  electricity ;  parts  of  which  improvements 
are  applicable  to  ordinary  telegraphy."  A.  W.  Reddie. 
(Communicated  by  J.  Andr^.)     Dated  December  15. 

5275.  *'  Improvements  in,  and  relating  to,  means 
and  apparatus  for  electric  lighting;  part  of  such  im- 
provements being  applicable  also  to  other  purposes." 
D.  G.  FitzGerald.     Dated  December  16. 

5319.  "An  improved  alphabet  or  code  system  and 
means  or  apparatus  for  communicating  intelligence  by 
visible,  audible,  or  other  signals."  A.  M.  Clark. 
(Communicated  by  C.  G.  Burke.)    Dated  December  18. 

5340.  "  Telephone  signal  apparatus."  W.  Morgan- 
Brown.  (Communicated  by  G.  H.  Bliss.)  Dated 
December  20. 

5352.  "  Dynamo-electric  telegraphy."  S.  Pitt. 
(Communicated  by  O.  Lugo.)  Complete.  Dated 
December  21. 

5387.  "  Micro-transmitters."  W.Johnson.  Dated 
December  22. 

5414.  "  Improved  alarm  signal  for  doors,  windows, 
or  the  like  closures.  A.  C.  Farrington.  Dated 
December  23. 

5482.  "  Improvements  in,  and  connected  with,  tele- 
phonic apparatus."  C.  J.  W.  Wollaston.  Dated 
December  30. 
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n  liquids 


ABSTRACTS  OF   PUBLISHED 
SPECIFICATIONS,  1880. 

MJ30. — "  Continuous  electrolytie  action."  Charles 
DiNTON  Abel.  (A  communication  from  abroad  by 
Uonhard  WoUheim,  of  Vienna.)  Dated  May  il 
This  invention  has  for  its  object  to  obtain  fron 
that  aie  subjected  to  electrolytic  act 
separation  of  the  non-metallic  solid  products  of  decom- 
position. For  this  purpose  a  long,  narrow,  but  deep 
trough  containing  two  plates  forming  the  electrodes,  of 
a  size  corresponding  to  that  of  the  trough,  has  at  one 
end  near  the  top  the  inlet  orifice  for  the  liquid  to  be 
acted  upon,  white  at  the  bottom  of  the  other  end  it  has 
two  outlet  apertures,  ore  close  to  each  electrode.  The 
liquid  to  be  acted  on  is  made  to  flow  in  continuously 
through  the  inlet  aperture,  and  in  passing  along  between 
the  two  electrodes  it  is  decomposed  in  proportion  to 
the  strength  of  the  electric  current.  The  metallic 
constituents  are  deposited  upon  the  respective  elec- 
trodes, while  those  non-metallic  products  that  do  not 
escape  as  gases  descend  to  the  bottom  of  the  trougn 
and  escape  through  the  outlet  apertures.  [Provisional 
only.) 

aaoj.  "  Conductors  of  lightning,"  Otto  Wolff, 
(A  communication  from  William  Michalk,  of  Deuben, 
Saxony.)  Dated  May  ^ist.  4d.  The  object  of  the 
invention  is  to  avoid  the  damage  whicb  is  caused  to 


lightning-conductors  vhen  their  points  are  only 
screwed  on.  a  is  the  rod ;  t,  the  point ;  c,  a  non-con- 
ductor ;  d,  the  conducting  wire ;  e,  a  supple,  pliable 
body.  Between  rod,  a,  and  point  b,  a  n  on -conductor, 
c,  is  placed,  whereby  c  is  fitted  on  to  or  screwed  on  to  a 

2147.  "  Electric-light  apparatus."  WiLLtAM  Llovd 
Wise.  (A  communication  from  abroad  by  Jacques 
Ambroise  Mandon,  of   Paris.)     Dated  May  36th.   ad. 


novel  method  whereby  two  pencil*  or  carbon*,  eadi 
formed  ai  an  arc  of  a  circle,  are  kept  with  thur  Qppei 
extremities  or  pole*  io  proper  relative  potitioits, 
notwithstanding  tne  coDsumptioa,  waiting,  or  vttmt  due 
to  the  action  of  the  electric  current  producing  the  light. 
To  thi*  end  each  carbon  or  pencil  ii  carried  or  sup- 
ported and  balanced  by  apparatus  arranged  ■□  that  in 
proportion  as  the  caibon  or  pencil  is  consumed  or 
I  oE  the  electric  current,  the  caibon 

iticall^  move  upward  in  a  circular 
It  with  that  of  the  cirde 

ir  pencil  lepresenti  an  arc.      (/Vd- 


reduced  by  the  ai 

icil  win  a 


path  about  a  ci 
whereof  the  caibon  o 

visi^Gl  only.) 

2235.  "  Apparatus  for  communicating  between 
passengers  and  servants  in  railway  trains."  Edward 
GiLSEBT  and  Arthur  Edward  Gilbekt.  Dated 
June  1st.  4d.  Relates  to  new  or  improved  modes  and 
means  or  apparatus  for  communicating  by  signals 
between  the  passengers  in  the  carriages  and  the  f^aid 
or  other  servants  in  railway  trains,  which  apparatus  i> 
specially  designed  to  be  applied  in  combination  with 
continuous  pneumatic  or  vacuum  brakes  to  allow  pas- 
sengers to  apply  these  brakes  and  stop  the  .motion  of 
the  train  on  the  occurrence  of  danger  or  serious  alanoi 
and  the  object  of  which  is  to  render  such  signalling  ap- 
paratus certain  and  efficient  in  its  action,  and  mCMt 
easily  operated  by  any  railway  passenger.  The  inven- 
tion consists  essentially  in  using  the  power  of  the 
pneumatic  pressure  or  vacuum  whi^  actuate*  the 
continuous  brakes  of  a  railway  train  to  apply  these 
brakes,  and  simultaneonsly  cause  the  display  of  a 
semaphore  or  other  visible  signal  to  the  guard  or 
driver  by  the  simple  action  of  any  passenger  pulling  » 
cord,  01  pushing  or  pulling  a  handle  or  lever  in  the 
carriage  or  compartment,  to  admit  the  air  to,  or  allow 
it  to  escape  from,  the  pneumatic  tube*  of  the  brake* 
{Provision  al  only. ) 

3236.  "lEIectric  lamp,  &c."  Sicishund  Cohni. 
Dated  June  ist.  zd.  Acylinderis  filledwitb  wateror 
other  fluid,  as  oil,  spirits,  &c.,  in  which  is  submei^^ed  a 
movable  vessel.  The  vessel  supports  two  double' 
racks,  affixed  to  a  top  and  bottom  crossbars,  forming 
a  parallelogram  shaped  frame,  worked  perpendicubrly 
by  pinions;  the  carbons  are  fixed  in  the  crossbars  so 
as  to  he  brought  opposite  to  each  other,  point  to  point. 
When  the  consumption  of  the  candles  commences  the 
vessel  ascends,  the  lower  candle  rises  and  the  upper 
one  descends  in  like  ratio,  and  thus  the  candles  are 
regulated  automatically.      (Provisional  only.) 

2352.  "  Electric  lamps."  George  Guillauke 
Andri.  Dated  June  2nd.  ed.  One  or  more  lengths 
of  carbons  end  tor  end,  socketed  or  otherwise,  are 
placed  in  a  tubular  holder,  which  supports  them  thiougta- 
ont  their  length,  and  wherein  they  can  slide  as  required. 
The  holder  has  a  longitudinal  slot,  wherein  works  ■ 
peg  projecting  from  a  sliding  sleeve  suspended  bja 
cord  which  passes  over  a  pulley,  and  has  a  weight 
attached  to  its  end.  The  weight  may  slide  on  a  guide 
rod  or  rods,  which  may  be  used  for  connecting  tba 
current.  Fig.  1  is  a  side  view,  and  fig.  2  a  part 
sectional  side  elevation  of  a  lamp  constructed  accordiof 
to  this  invention,  a  is  the  socket  fuse  plate  of  the  lamp 
proper,  into  which  the  ring  for  the  glass  globe  01 
cylinder  is  screwed ;  a'  is  a  central  socket  part,  to 
which  is  screwed  the  cylindrical  tube,  A*,  to  the  top  of 
which  the  arm  or  holder,  c,  for  the  negative  eloctrodt, 
c',  is  screwed.  This  electrode  is  free  to  slide  lightly 
through  a  lantern  boss  on  the  arm,  c,  and  is  fitted  with 
a  copper  plug,  c.  c'  is  a  contact  arm  passing  throu^ 
a  socket  in  the  plate,  a,  with  a  light  contact  spring,  l.*,at 
its  upper  end.    At  its  lower  end  it  passes  through  * 
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wit*  coil  of  high  resistance,  and  tenninates  in  a  temii- 
nal  for  anTing-  off  tbeaegatirecnrreat;  one  end  of 
this  coil  wire  ia  connected  to  the  plate,  a,  and  the  other 
end  to  the  terminal,  L'.  d'  isthe holder  forthecaibon 
OTcarboni ;  it  ii  made  of  any  deaind  length,  the  carbon 
b^B^  placed  therein  end  for  end,  and  fitting  easiJT 
therein.  The  carbon  holder,  d',  ii  removable,  and  will, 
when  iti  carbona  are  consumed,  he  replaced  by  a 
bolder  ailed  with  carbons.  It  13  fixed  in  the  cylinder,  a, 
which  br  a  X  piece,  g*,  or  other  bar,  is  connected  to  or 
carried  down  to  the  floor  or  base  of  the  lamp  standard. 
The  cylinder,  o,  is  in  a  tube,  h,  which,  by  means  of 
plaster  of  Paris  or  other  non-conductine  cement,  is 
Gaed  in  and  insulated  from  the  socket.  A*.  K,  k,  are 
contacts  joined  to  the  nipple,  h  ',  which  is  screwed  into 
the  top  of  the  tube,  m.  The  holder,  d»,  has  a  longilu- 
dinalslot,  asshowa,  wherein  works  the  peg,  E,  carrying 
the  carbon  or  carbons.  This  peg  projects  from  Ihe 
conDectiDgsIeeve,E',  on  the  endless  cord,  band,  or  wire, 
F,  pasting  round  the  upper  pulley,  r',  and  the  lower 
pwleji  F'.  (or  the  cord  may,   as  stated,  pass  over  an 


Fig.] 

npper  pnlW  only,  and  have  the  weight  suspended  fr 
one  end,  (he  other  end  being  attached  to  a  guii 
sleeve  with  a  projecting  peg.  I  is  a  brake  pulley  on 
the  spindle  of  the  lower  pulley,  f*,  with  band,  1',  one 
end  of  which  is  fastened  to  the  bar,  m,  which  is  fixed  to 
the  stand,  i«<.  The  other  end  of  the  band  is  connected 
to  the  end  of  a  lever,  n,  which  has  its  fulcrum  in  the 
*t«nd,H',  and  at  the  other  end  carries  thcsoft  iron  core, 
O,  of  the  solenoid,  o'.  The  latier  is  wound  with  two 
ooil*  of  same  resistance,  but  wound  In  opposite  direc- 
tions. One  coil  is  by  wireto  the  termiflal,  L,  connected 
to  the  arm,  c,  and  the  other  by  wire  to  the  terminal, 


othe  o 


When   the 


I  normal  position 
neuttalise  each  other  in  the  solenoid,  but  when  Ihe 
OMttact  with  spring,  l'  is  broken  the  whole  current 
pUM*  tbrongh  one  of  the  coils  of  the  solenoid,  the  core 
oit  raised,  tha  brakeband,!',  is  thereby  let  go,  and  the 
brake   pnllej,  1,  released,  whereupon  the  weight  will 


move  Ihe  cord  r  and  raise  the  carbon.  When  the 
contact  is  then  restored  at  l'  the  core,  O,  drops  and  puts 
on  the  brake.  Obviously  (he  arrangement  may  be 
reversed,  and  the  brake  be  pnt  on  when  the  contact  is 
broken.  The  high  resistance  coil  on  the  lower  end  of 
arm,  c'  forming  connection  with  the  plate,  a,  is  for  the 
purpose  of  providing  a  circuit  for   the   extra  current 


occasioned  by  the  bieak  of  contact  at 
formation  of  sparks  there,  i:'  is  the 
on  the  tower  end  of  the  tube,  H.  i  is 
entilation  when  the  lam' 


prevent  the 
ve  terminal 
lalt  hole  for 
[tinguished. 

2ZJ2.  "  Obtaining,  increasing,  and  employing  cur- 
rents of  electricity,  &c,"  Tkoh.vs  Slatkh.  Dated 
June  3rd,  6d.  Relates  (0  improvemenls  in  obtaining, 
increasing,  and  employing  currents  of  electricity,  and 
in  apparatus  therefor.  The  fig.  z  is  an  end  elevadon  of 
a  dynamo-electric  machine  cons(ructed  according  to 
(he  invention,  a,  a,  are  the  flxed  electro  magnets 
having  (heir  like  poles,  a,  a,  opposed  and  separated  bx 
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a  strip,  B,  of  non-msgnetic  material.  Each  maffnet 
mrroaiids  one  half  the  circumfereoM  oE  the  revolving 
Annatore,  c,  and  the  poles  are  each  broueht  to  a  lioc 
(as  thoim)  where  oppoied  to  the  revolving  armatare. 
The  wire  is  wound  in  the  direction  of  the  axis  of  the 
revolving  arrnatnre.  These  fixed  magnet!  are  sup- 
ported by  pillars,  D.  D.  The  revotring  armature,  c,  is 
(Mm  posed  of  two  similar  electro -magnets  withlheir  like 
poles,  c,  r,  opposed  and  separated  by  a  strip  of  non- 
magnetic material.  The  wire  is  wound  on  in  the 
direction  of  the  axis,  as  in  the  6xed  magnets.    The 


fixed  magnets  have  a  constant  unbroken  current  pas- 
sing through  them,  whilst  (he  revolving  armature  has 
the  currents  passing  it  cut  off  and  reversed  once  in 
about  ever/  180°.  The  commutator  or  collector,  and 
the  connecting  up  are  arranged  in  the  usual  manner. 


Citff  Hafts. 


Old  Broad  Street,  January  nth,  1881. 
The  Cuba  Subuasinb  TblegrafiI  Compahv,  Liui- 
TBD. — The  report  of  the  directors  for  the  half-year 
ending  31st  December,  1S80,  to  be  presented  at  the 
nineteenth  ordinary  general  meeting  of  shareholders  to 
be  held  on  the  19th  day  of  Januarv,  iSSi,  itates  that 
the  gross  receipts,  including  the  balance  brought  from 
last  account,  amount  to  Z>7,389  igs,  iid.,  and  the 
gross  expenditure  to  /7,I28  at.  id.,  leaving  a  sum  oE 
^io,a6i  17s.  rod.  to  the  credit  of  revenue  account. 
The  above  amount  of  £-j,i28  zs.  id.  includes,  how- 
ever, the  sum  of  ;i3,379  73.  pd.,  expended  in  the 
attempt  to  repair  t)ie  Cienfuegos-Santiago  section  of 
the  original  CBble,  which  the  shareholders  will  recollect 
hroke  down  in  March  last,  the  ordinary  expenses 
(^3.748  14s.  4d.)  being  about  the  same  as  usual.  The 
directors  regret  to  report  that  the  attempt  to  repair 
this  section  has  been  unsuccessful  owing  to  the  cable 
east  of  Cape  Crai  being  in  such  bad  condition  as  to 
render  it  almost  necessary  to  renew  the  whole  of  that 
^rtioD.     In   order  to  avoid  this   great  expense,  and 


\.   other 


another  cable  between  Cienfuegos  and  Santiago,  on 


terms  which  the  directors  contider  will  be  advaiitagaous 
to  the  company.  After  placing  £a.Soo  to  the  reserve 
fund,  increaung  that  fund  to  £^,36^  js.  Sd.,  and 
providing  for  the  dividend  on  the  preference  shares,  a 
balance  of  ^£4,761  17s.  lod.  remains,  out  of  which  the 
directors  recommend  the  payment  of  adividend  on  the 
ordinary  shares  at  the  rate  of  3  per  cent,  per  annum, 
free  of  income  tax,  leaving  the  sum  of  jfySi  17s.  lod. 
to  he  carried  forward  to  the  current  halE-y ear's  account. 
It  will  be  seen  from  the  accompanying  comparative 
Statement  of  traffic  that  the  interruptions  to  several  of 
the  cables  of  our  allies,  the  West  India  and  Panama 
Company,  have  been  more  protracted  than  usual  during 
the  past  half-year,  which  accounts  for  the  great  falling 
oR  in  the  traffic. 

Thb  Union  Trust  Company  of  NewYorlc  havef^ven 
notice  that,  in  accordance  with  the  provisions  of  the 
Deed  of  Trust  excecnted  by  the  Western  Union  Tele- 
graph  Comr^ny  under  date  of  February  ist,  1875,  to 
the  Union  Trust  Company  of  New  York  as  tmstee, 
the  following  number  bonds  were  drawn  by  lot  on  the 
Sth  inst.  for  redemption  on  the  1st  day  of  March 
proximo,  on  which  day  interest  on  the  said  hoods  will 

Nos.    S3    64    a6s    331    6ai    633    654 
Seven  bonds  at  ;£2O0  each     £1,^ 

Nos.    71    9S    "3    339    47"    539 
Six  bonds  at  £100  each         600 


The  following  are  the  final  quotations  of  telegiaphsf or  the 
nth  inst,:— Anglo-American  Umilcd,6Di-6il;  OiKO,!^ 
ferrcd,  8S-89 1  Ditto,  Deferred,  3 31-33 i  •  Black  Sea,  Limilni, 

;  Brazilian  Submarine,  Limited,  9}-iO;  Cuba,  Limited, 

8J-9I;  Cuba,  Limited,  10  peroent.  Preference,  l6i-i7l;  Direct 
Spanish,  Limited,  3[-3t ;  Direct  Spanish,  10  per  cenc  ?te- 
[crence,  i2l'i2};  Direct  United  Stales  Cable,  Limiied,  i8;7, 
I  i-i  I  j;  Scrip  of  Debentures.  101-103  :  Bastem,  Uaatti, 
gl-toi  Eastern  6  per  cent.  Preference,  I2|-iaf  ;  EaMrni, 
6  per  cent  Debentures,  repayable  Ooobei,  i88j,  101- 
106;  Eastern  5  per  cent.  Debentures,  lepaj^ble  August, 
1887,  ioa-105;  Eastern,  s  per  anc,  repayable  Aug.,  1899, 
104-107;  Eastetn  Eitenidon,  AustiBla«an  and  Cbioo, 
Limited,  loi-ioi  ;  Eastern  Extension,  6  per  cent,  Debenoue, 
repayable  Februaiy,  1891,  lio-llj;  5  pet  cent.  AoslialiaB 
Gov,  Subsidy  Deb.  Scrip,  1900,  104-106;  Diiit>,  registcnd, 
repayable  1900,  104-106;  Ditto,  5  per  cent  Debenture, 
18^0,   103.104;   Eastern  and  South  African,  Limited, 

5  per  cent.  Mortgage  Debentures,  redeemable  1900, 
101-103;  Ditto,  ditto,  to  bearer,  lOi-ioi :  Grinua 
Union  Telegraph  and  Trust,  lol-io}  ;  Globe  T< 
Trust,  Limited,  6|-6lt  Globe,  6  per  cent.  Pre: 
12I;  Great  Northern,  lol-li  ilndo-Eumpcan,  Limited,  35^ 
26^;  Lonilon  Platino-BtBiilian,  Limited,  51-61;  MediU- 
ranean  Extension,  Limited,  at-jliHeditertantan  Exteoaao, 
8  pet  cent.  Preference,  lol-ill ;  Reuter's  Limited,  lot-lll; 
Submarine,  363-368  ;  Suhmaiuie  Scrip,  ll-li;  WeslCia* 
of  America,  Limited,  3i-34;We»t  India  arid  Panama, 
Limited,  ii-3  i  nitlo,  6  per  cent.  Firw  Preference,  6|.7i; 
Dino,ditto,  Second  Preference,  6-61 ;  Wrstem  and  Braailiaa, 
Limiied,  71-81  j  Ditto,  6  per  cent.  Debentures  "A,"  I06-IIO; 
DiUo,diuo,  ditto,  "B,"  98-101  i  Western  Union  of  U.  S.  r 
pet  cent.,  I   Mortgage  (Building)   Bonds,  130.113;  D>^ 

6  per  cent.  Sterling  Bonds,  104-107  ;  Telfgraph  OonMiBC- 
tion  and  Maintenance,  Limited,  351-36;  Ditto,  6  per  cent. 
Bonds,  103-1C6;  Ditto,  Second  Itonus  Tmst  Certificam 
3i'3{t  India  Rubber  Company,  17^-18;  Ditto,  6  per  cent. 
Debenture,  io6-lo8. 
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ACTION  OF  AN  INTERMITTENT  BEAM  OF 
RADIANT  HEAT  UPON  GASEOUS  MATTER- 

By  JOHN  ITNDALL,  F.R.S. 


Under  the  above  title  the  following  important 
paper,  relating  to  photophonic  phenomena,  has  been 
printed  for  the  Proceedings  of  the  Royal  Society : — 

Received  by  the  Royal  Society  January  3,  1881. 

The  Royal  Society  has  already  done  me  the  honour 
of  publishing  a  long  series  of  memoirs  on  the  inter- 
action   of  radiant   heat  and  gaseous   matter.     These 
memoirs  did  not  escape  criticism.     Distinguished  men, 
among  whom  the  late  Professor  Magnus  and  the  late 
Professor  Buff  may  be  more  specially  mentioned,  ex- 
amined my  experiments,  and  arrived  at  results  different 
from  mine.     Living  workers  of  merit  have  also  taken 
«p  the  question:  the  latest  of  whom,*  while  justly  re- 
<:ogaising  the  extreme   difficulty  of   the   subject,  and 
while  verifying,  so  far  as  their  experiments  reach,  what 
\  had  published  regarding  dry  gases,  find  me  to  have 
fallen  into  what  they  consider  grave  errors  in  my  treaf- 
Bent  of  vapours. 

None  of  these  investigators  appear  to  me  to  have 
Ralised  the  true  strength  of  my  position  in  its  relation 
to  the  objects  I  had  in  view.  Occupied  for  the  most 
part  with  details,  they  have  failed  to  recognise  the 
stringency  of  my  work  as  a  whole,  and  have  not  taken 
ttto  account  the  independent  support  rendered  by  the 
▼arious  parts  of  the  investigation  to  each  other.  They 
thus  ignore  verifications,  both  general  and  special, 
which  are  to  me  of  conclusive  force.  Nevertheless, 
thinking  it  due  to  them  and  me  to  submit  the  questions 
«t  issue  to  a  fresh  examination,  I  resumed,  some  time 
ago,  the  threads  of  the  inquiry.  The  results  shall,  in 
^ttetime,  be  communicated  to  the  Royal  Society;  but, 
■canwhile,  I  would  ask  permission  to  bring  to  the 
oottce  of  the  Fellows  a  novel  mode  of  testing  the  rc- 
Utioas  of  radiant  heat  to  gaseous  matter,  whereby 
sagnlarly  instructive  effects  have  been  obtained. 

After  working  for  some  time  with  the  thermopile  and 
galvanometer,  it  occurred  to  me  several  weeks  ago  tha^ 
tlie  results  thus  obtained  might  be  checked  by  a  more 
^rect  and  simple  form  of  experiment.  Placing  the 
gases  and  vapours  in  diathermanous  bulbs,  and  ex- 
posing the  bulbs  to  the  action  of  radiant  heat,  the  heat 
^Iwrbed  by  different  gases  and  vapours  ought,  I  con- 
'iilcred,  to  be  rendered  evident  by  ordinary  expansion. 

/Mm.  Ledwr  and  Pemter,  "Philosophical  Magazine."  January, 
'<8i.   ^  Sitxb.  dcr  K.  Akad.  der  Wissensch.  in  Wien."  July,  z88o. 


I  devised  an  apparatus  with  a  view  of  testing  this  idea. 
But,  at  this  point,  and  before  my  proposed  gas  thermo- 
meter was  constructed,  I  became  acquainted  with  the 
ingenious  and  original  experiments  of  Mr.  Graham 
Bell,  wherein  musical  sounds  are  obtained  through  the 
action  of  an  intermittent  beam  of  light  upon  solid 
bodies. 

From  the  first,  I  entertained  the  opinion  that  these 
singular  sounds  were  caused  by  rapid  changes  of  tem- 
perature, producing  corresponding  changes  of  shape 
and  volume  in  the  bodies  impinged  upon  by  the  beam. 
But  if  this  be  the  case,  and  if  gases  and  vapours  really 
absorb  radiant  heat,  they  ought  to  produce  sounds  more 
intense  than  those  obtainable  from  solids.  I  pictured 
every  stroke  of  the  beam  responded  to  by  a  sudden  ex- 
pansion of  the  absorbent  gas,  and  concluded  that  when 
the  pulses  thus  excited  followed  each  other  with  suffi- 
cient rapidity,  a  musical  note  must  be  the  result.  It 
seemed  plain,  moreover,  that  by  this  new  method  many  of 
my  previous  results  might  be  brought  to  an  independent 
test.  Highly  diathermanous  bodies,  I  reasoned,  would 
produce  faint  sounds;  while  highly  athermanous  bodies 
would  produce  loud  sounds ;  the  strength  of  the  sound 
being,  in  a  sense,  a  measure  of  the  absorption.  The 
first  experiment  made,  with  a  view  of  testing  this  idea, 
was  executed  in  the  presence  of  Mr.  Graham  Bell;* 
and  the  result  was  in  exact  accordance  with  what  I  had 
foreseen. 

The  inquiry  has  been  recently  extended  so  as  to  em- 
brace most  of  the  gases  and  vapours  employed  in  my 
former  researches.  My  first  source  of  rays  was  a 
Siemens'  lamp  connected  with  a  dynamo  machine, 
worked  by  a  gas  engine.  A  glass  lens  was  used  to  con- 
centrate the  rays,  and  afterwards  two  lenses.  By  the 
first  the  rays  were  rendered  parallel,  while  the  second 
caused  them  to'converge  to  a  point  about  7  inches  dis- 
tant from  the  lens.  A  circle  of  sheet  zinc  provided 
first  with  radial  slits  and  afterwards  with  teeth  and 
interspaces,  cut  through  it,  was  mounted  vertically  on 
a  whirling  table,  and  causad  to  rotate  rapidly  across 
the  beam  near  the  focus.  The  passage  of  the  slits  pro- 
duced the  desired  intermittence,t  while  a  Bask  contain- 
ing the  gas  or  vapour  to  be  examined  received  the 
shocks  of  the  beam  immediately  behind  the  rotating 
disc.  From  the  flask  a  tube  of  india-rubber,  ending  in 
a  tapering  one  of  ivory  or  box  wood,  led  to  the  ear, 
which  was  thus  rendered  keenly  sensitive  to  any  sound 
generated  within  the  flask.  Compared  with  the  beauti- 
ful apparatus  of  Mr.  Graham  Bell,  the  arrangement  here 
described  is  rude;  it  is,  however,  effective. 


•  On  tho  aQth  November:  see  "Journal  of  the  Society  of  Telegraph 
Engineers,"  December  8,  i83o. 

t  When  the  disc  rotates  the  indlviilunl  slits  disappear,  forming  a 
hazy  zone  through  which  objects  are  visible.  Throwmg  by  the  clean 
hand,  or  better  still  by  white  paper,  the  beam  back  upon  the  disc,  it 
appears  to  stand  still,  the  slits  forming  so  many  dark  rectangles. 
The  reason  is  obvious,  but  the  experiment  is  a  yerv  beautiful  one. 

I  may  add  that  when  I  stand  with  open  eyes  in  the  flashint;;  beam, 
at  a  definite  velocity  of  recurrence,  subjective  colours  of  extra- 
ordinary gorgeousness  are  produced.  With  slower  or  quicker  rates 
of  rotation  the  colours  disappear.  The  flashes  also  produce  a  giddi- 
ness, sometimes  intense  ensugh  to  cause  me  to  grasp  the  table  to 
keep  myself  erect. 
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With  this  arrangement  the  number  of  sounding  gases 
and  vapours  was  rapidly  increased.  But  I  was  soon 
made  aware  that  the  glass  lenses  withdrew  from  the 
beam  its  effectual  rays.  The  silvered  mirrors  em- 
ployed in  my  previous  researches  were  therefore  in- 
voked ;  and  with  them,  acting  sometimes  singly  and 
sometimes  as  conjugate  mirrors,  the  curious  and  strik- 
ing  results  which  I  have  now  the  honour  to  submit  to 
the  Society  were  obtained. 

Sulphuric  ether,  formic  ether,  and  acetic  ether  being 
placed  in  bulbous  flasks,*  their  vapours  were  soon 
diffused  in  the  air  above  the  liquid.  On  placing  these 
flasks,  whose  bottoms  only  were  covered  by  the  liquid, 
behind  the  rotating  disc,  so  that  the  intermittent  beam 
passed  through  the  vapour,  loud  musical  tones  were  in 
each  case  obtained.  These  are  known  to  be  the  most 
highly  absorbent  vapours  which  my  experiments  re- 
vealed. Chloroform  and  bisulphide  of  carbon,  on 
the  other  hand,  are  known  to  be  the  least  absorbent, 
the  latter  standing  near  the  head  of  diathermanous 
vapours.  The  sounds  extracted  from  these  two  sub- 
stances  were  usually  weak  and  sometimes  barely  audible, 
being  more  feeble  with  the  bisulphide  than  with  the 
chloroform.  With  regard  to  the  vapours  of  amylene, 
iodide  of  ethyl,  iodide  of  methyl  and  benzol,  other 
things  being  equal,  their  power  to  produce  musical 
tones  appeared  to  be  accurately  expressed  by  their 
ability  to  absorb  radiant  heat. 

It  is  the  vapour,  and  not  the  liquid,  that  is  effective 
in  producing  the  sounds.  Taking,  for  example,  the 
bottles  in  which  my  volatile  substances  are  habitually 
kept,  I  permitted  the  intermittent  beam  to  impinge 
upon  the  liquid  in  each  of  them.  No  sound  was  in 
any  case  produced,  while  the  moment  the  vapour, 
laden  space  above  an  active  liquid  was  traversed  by  the 
beam,  musical  tones  made  themselves  audible. 

A  rock-salt  cell  filled  entirely  with  a  volatile  liquid, 
and  subjected  to  the  intermittent  beam,  produced  no 
sound.  This  cell  was  circular  and  closed  at  the  top. 
Once,  while  operating  with  a  highly  athermanous  sub- 
stance, a  distinct  musical  note  was  heard.  On  examin- 
ing the  cell,  however,  a  small  bubble  was  found  at  its 
top.  The  bubble  was  less  than  a  quarter  of  an  inch  in 
diameter,  but  still  sufficient  to  produce  audible  sounds. 
When  the  cell  was  completely  filled,  the  sounds  dis- 
appeared. 

It  is  hardly  necessary  to  state  that  the  pitch  of  the 
note  obtained  in  each  case  is  determined  by  the  velocity 
of  rotation.  It  is  the  same  as  that  produced  by  blow- 
ing against  the  rotating  disc  and  allowing  its  slits  to  act 
like  the  perforations  of  a  syren. 

Thus,  as  regards  vapours,  prevision  has  been  justi- 
fied by  experiment.  I  now  turn  to  gases.  A  small 
flask,  after  having  been  heated  in  the  spirit-lamp  so  as 
to  detach  all  moisture  from  its  sides,|was  carefully  filled 
with  dried  ;air.  Placed  in  the  intermittent  beam  it  * 
yielded  a  musical  note,  but  so  feeble  as  to  be  heard 
only  with  attention.  Dry  oxygen  and  hydrogen  be- 
haved like  dry  air.  This  agrees  with  my  former 
experiments,  which  assigned  a  hardly  sensible  absorp- 
tion to  these  gases.  When  the  dry  air  was  displaced 
by  carbonic  acid,  the  sound  was  far  louder  than  that 
obtained  from  any  of  the  elementary  gases.  When 
the  carbonic  acid  was  displaced  by  nitrous  oxide,  the 
sound  was  much  more  forcible  still,  and  when  the 
nitrous  oxide  was  displaced  by  olefiant  gas,  it  gave 
birth  to  a  musical  note  which,  when  the  beam  was  in 
good  condition,  and  the  bulb  well  chosen,  seemed  as 


.  *  I  ^y^  employed  flasks  measuring  from  8  inches  to  |ths  of  an 
inchin  diameter.  The  smallest  flask,  which  had  a  stem  with  a  bore 
of  about  |th  of  an  inch  in  diameter,  yielded  better  effects  than  the 
Jawest  Flasks  from  a  to  3  inches  in  diameter  yield  good  results. 
Ordinary  test-tubes  also  answer  well. 


loud  as  that  of  an  ordinary  organ  pipe.*  We  have 
here  the  exact  order  in  which  my  former  experiments 
proved  these  gases  to  stand  as  absorbers  of  radiant 
heat.  The  amount  of  the  absorption  and  the  intensity 
of  the  sound  go  hand  in  hand. 

A  soap  bubble  blown  with  nitrous  oxide,  or  olefiant 
gas,  and  exposed  to  the  intermittent  beam,  produced 
no  sound,  no  matter  how  its  size  might  be  varied.  The 
pulses  obviously  expended  themselves  upon  the  flexible 
envelope,  which  transferred  them  to  the  air  outside. 

But  a  film  thus  impressionable  to  impulses  on  its 
interior  surface,  must  prove  at  least  equally  sensible  to 
sonorous  waves  impinging  on  it  from  without.  Hence, 
I  inferred,  the  eminent  suitability  of  soap  bubbles  for 
sound  lenses.  Placing  a  "  sensitive  flame  "  some  feet 
distant  from  a  small  sounding  reed,  the  pressure  was 
so  arranged  that  the  flame  burnt  tranquilly.  A  bubble 
of  nitrous  oxide  (sp.gr.  1*527)  was  then  blown,  and 
placed  in  front  of  the  reed.  The  flame  immediately 
fell  and  roared,  and  continued  agitated  as  long  as  the 
lens  remained  in  position.  A  pendulous  motion  could 
be  imparted  to  the  bubble,  so  as  to  cause  it  to  pass  to 
and  fro  in  front  of  the  reed.  The  flame  responded,  by 
alternately  roaring  and  becoming  tranquil,  to  every 
swing  of  the  bubble.  Nitrous  oxide  is  far  better  for 
this  experiment  than  carbonic  acid,  which  speedily 
ruins  its  envelope. 

The  pressure  was  altered  so  as  to  throw  the  flame, 
when  the  reed  sounded,  into  violent  agitation.  A  bubble 
blown  with  hydrogen  (sp.  gr,  0*069)  being  placed  in 
front  of  the  reed,  the  flame  was  immediately  stilled. 
The  ear  answers  instead  of  the  flame. 

In  1859  I  proved  gaseous  ammonia  to  be  extremely 
impervious  to  radiant  heat.  My  interest  in  its  deport- 
ment when  subjected  to  this  novel  test  was  therefore 
great.  Placing  a  small  quantity  of  liquid  ammonia  in 
one  of  the  flasks,  and  warming  the  liquid  slightly,  the 
intermittent  beam  was  sent  through  the  space  above 
the  liquid.  A  loud  musical  note  was  immediately  pro- 
duced. By  the  proper  application  of  heat  to  a  liquid 
the  sounds  may  be  always  intensified.  The  ordinary 
temperature,  however,  suffices  in  all  the  cases  thus  far 
referred  to. 

In  this  relation  the  vapour  of  water  was  that  which 
interested  me  most,  and  as  I  could  not  hope  that  at 
ordinary  temperatures  it  existed  in  sufficient  amount  to 
produce  audible  tones,  I  heated  a  small  quantity  of 
water  in  a  flask  almost  up  to  its  boiling-point.  Placed 
in  the  intermittent  beam,  I  heard — I  avow  with  delight 
— a  powerful  musical  sound  produced  by  the  aqueous 
vapour. 

Small  wreaths  of  haze,  produced  by  the  partial  con- 
densation of  the  vapour  in  the  upper  and  cooler  air  of 
the  flask,  were,  however,  visible  in  this  experiment; 
and  it  was  necessary  to  prove  that  this  haze  was  not 
the  cause  of  the  sound.  The  flask  was,  therefore, 
heated  by  a  spirit-flame  beyond  the  temperature  of 
boiling  water.  The  closest  scrutiny  by  a  condensed 
beam  of  light  then  revealed  no  trace  of  cloudiness 
above  the  liquid.  From  the  perfectly  invisible  vapour, 
however,  the  musical  sound  issued,  if  anything,  more 
forcible  than  before.  I  placed  the  flask  in  cold  water 
until  its  temperature  was  reduced  from  about  90^  to> 
10^  C,  fully  expecting  that  the  sound  would  vanish  at 
this  temperature;  but,  notwithstanding  the  tenuity  of 
the  vapour,  the  sound  extracted  from  it  was  not  only 
distinct  but  loud. 

Three  empty  flasks,  filled  with  ordinary  air,  were 
placed  in  a  freezing  mixture  for  a  quarter  of  an  hour. 
On  being  rapidly  transferred  to  the  intermittent  beain^ 


*  With  conjugate  mirrors  the  sounds  with  olefiant  gas  are  readil 
obtained  at  a  distance  of  twenty  yards  from  the  lamp.  I  hope  t 
be  able  to  make  a  candle  flame  effective  in  these  experuneots. 
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sounds  much  louder  than  those  obtainable  from  dry  air 
were  produced. 

Warmiog*  these  flasks  in  the  flame  of  a  spirit-lamp 
until  all  visible  humidity  had  been  removed,  and  after- 
wards urging  dried  air  through  them,  on  being  placed 
in  the  intermittent  beam  the  sound  in  each  case  was 
found  to  have  fallen  almost  to  silence. 

Sending,  by  means  of  a  glass  tube,  a  puff  of  breath 
from  the  lungs  into  a  dried  flask,  the  power  of  emitting 
sound  was  immediately  restored. 

When,  instead  of  breathing  into  a  dry  flask,  the 
common  air  of  the  laboratory  was  urged  through  it, 
the  sounds  became  immediately  intensined.  I  was  by 
no  means  prepared  for  the  extraordinary  delicacy  of 
this  new  method  of  testing  the  athermancy  and 
diathermancy  of  gases  and  vapours,  and  it  cannot  be 
otherwise  than  satisfactory  to  me  to  And  that  particular 
vapour,  whose  alleged  deportment  towards  radiant  heat 
has  been  most  strenuously  denied,  affirming  thus 
audibly  its  true  character. 

After    what    has    been    stated    regarding    aqueous 
vapour,  we  are  prepared  for  the  fact  that  an  exceed inghr 
small  percentage  of  any  highly  athermanous  gas  dif- 
fused in  air  suffices  to  exalt  the  sounds.    An  accidental 
observation   will   illustrate  this  point.      A  flask  was 
filled  with  coal-gas  and  held  bottom  upwards  in  the 
intermittent  beam.    The  sounds  produced  were  of  a 
force  corresponding  to  the  known  absorptive  energy  of 
coal-eas.     The  flask  was  then  placed  upric;ht,  with  its 
mouth  open  upon  a  table,  and  permitted  to  remain 
there  for  nearly  an  hour.     On  being  restored  to  the 
beam,  the  sounds  produced  were  far  louder  than  those 
which  could  be  obtained  from  common  air. 

Transferring  a  small  flask  or  a  test-tube  from  a  cold 
place  to  the  intermittent  beam,  it  is  sometimes  found 
to  be  practically  silent  for  a  moment,  after  which  the 
sounds  become  distinctly  audible.  This  I  take  to  be 
doe  to  the  vaporisation  by  the  caloriflc  beam  of  the 
thin  film  of  moisture  adherent  to  the  glass. 

My  previous  experiments  having  satisfied  me  of  the 
gtnerality  of  the  rule  that  volatile  liquids  and  their 
vapours  absorb  the  same  rays,  I  thought  it  probable 
that  the  introduction  of  a  thin  layer  of  its  liquid,  even 
ui  the  case  of  a  most  energetic  vapour,  would  detach 
the  effective  rays,  and  thus  quench  the  sounds.  The 
experiment  was  made,  and  the  conclusion  verified.  A 
layer  of  water,  formic  ether,  sulphuric  ether,  or  acetic 
etber,  ith  of  an  inch  in  thickness,  rendered  the  trans- 
mitted beam  powerless  to  produce  any  musical  sound. 
These  liauids  being  transparent  to  light,  the  efficient 
nys  which  they  intercepted  must  have  been  those  of 
obacoreheat. 

A  layer  of  bisulphide  of  carbon  about  10  times  the 
tluckness  of  the  transparent  layers  just  referred  to,  and 
wndeied  opaque  to  light  by  dissolved  iodine,  was  inter- 
posed in  the  path  of  the  intermittent  beam.  It  pro- 
<lnced  hardly  any  diminution  of  the  sounds  of  the  more 
active  vapours — a  further  proof  that  it  is  the  invisible 
beat  rays,  to  which  the  solution  of  iodine  is  so  emi- 
nently transparent,  that  are  here  effectual. 

Coioverting  one  of  the  small  flasks  used  in  the  forc- 
ing experiments  into  a  thermometer  bulb,  and  filling 
It  with  various  gases  in  succession,  it  was  found  that 
^vHh  those  gases  which  yielded  a  feeble  sound,  the  dis- 
pUoement  of  a  thermometric  column  associated  with 
tbe  bulb  was  slow  and  feeble,  while  with  those  gases 
vhicfa  yielded  loud  sounds,  the  displacement  was 
Piompt  and  iorcible. 

Received  January  xo,  i88x. 

FURTHER  EXPERIMENTS. 

Since  the  handing  in  of  the  foregoing  note,  on  the 
3^  of  January,  the  experiments  have  been  pushed 


forward ;  augmented  acquaintance  with  the  subject 
serving  only  to  confirm  my  estimate  of  its  interest  and 
importance. 

All  the  results  described  in  my  first  note  have  been 
obtained  in  a  very  energetic  form  with  a  battery  of 
sixty  Grove's  cells. 

On  the  4th  of  January  I  chose  for  my  source  of  rays 
a  powerful  lime-light,  which,  when  sufficient  care  is 
taken  to  prevent  the  pitting  of  the  cylinder,  works  with 
admirable  steadiness  and  without  any  noise.  I  also 
changed  my  mirror  for  one  of  shorter  focus,  which 
permitted  a  nearer  approach  to  the  source  of  rays. 
Tested  with  this  new  reflector  the  stronger  vapours 
rose  remarkably  in  sounding  power. 

Improved  manipulation  was,  I  considered,  sure  to 
extract  sounds  from  rays  of  much  more  moderate 
intensity  than  those  of  the  lime-light.  For  this  light, 
therefore,  a  common  candle  flame  was  substituted. 
Received  and  thrown  back  by  the  mirror,  the  radiant 
heat  of  the  candle  produced  audible  tones  in  all  the 
stronger  vapours. 

Abandoning  the  mirror  and  bringing  the  candle  close 
to  the  rotating  disc,  its  direct  rays  produced  audible 
sounds. 

A  red-hot  coal,  taken  from  the  fire  and  held  close  to 
the  rotating  disc,  produced  forcible  sounds  in  a  flask 
at  the  other  side. 

A  red-hot  poker,  placed  in  the  position  previously 
occupied  by  the  coal,  produced  strong  sounds.  Main- 
taining the  flask  in  position  behind  the  rotating  disc, 
amusing  alternations  of  sound  and  silence  accompanied 
the  alternate  introduction  and  removal  of  the  poker. 

The  temperature  of  the  iron  was  then  lowered  till 
its  heat  just  ceased  to  be  visible.  The  intermittent 
invisible  rays  produced  audible  sounds. 

The  temperature  was  gradually  lowered,  being  accom- 
panied by  a  gradual  and  continuous  diminution  of  the 
sound.  When  it  ceased  to  be  audible  the  temperature 
of  the  poker  was  found  to  be  below  that  of  boiling 
water. 

As  might  be  expected  from  the  foregoing  experi- 
ments, an  incandescent  platinum  spiral,  with  or  without 
the  mirror,  produced  musical  sounds.  When  the 
battery  power  was  reduced  from  ten  cells  to  three,  the 
sounds,  though  enfeebled,  were  still  distinct. 

My  neglect  of  aqueous  vapour  had  led  me  for  a  time 
astray  in  1859,  but  before  publishing  my  results  I  had 
discovered  my  error.  On  the  present  occasion  this 
omnipresent  substance  had  also  to  be  reckoned  with. 
Fourteen  flasks  of  various  sizes,  with  their  bottoms 
covered  with  a  little  sulphuric  acid,  were  closed  with 
ordinary  corks  and  permitted  to  remain  in  the  labora- 
tory from  the  23  rd  of  December  to  the  4th  of  January. 
Tested  on  the  Tatter  day  with  the  intermittent  beam, 
half  of  them  emitted  feeble  sounds,  but  half  were  silent. 
The  sounds  were  undoubtedly  due,  not  to  dry  air,  but  to 
traces  of  aqueous  vapour. 

An  ordinary  bottle,  containing  sulphuric  acid  for 
laboratory  purposes,  being  connected  with  the  ear  and 
placed  in  the  intermittent  beam,  emitted  a  faint,  but 
distinct,  musical  sound.  This  bottle  had  been  opened 
two  or  three  times  during  the  day,  its  dryness  being 
thus  .vitiated  by  the  mixture  of  a  small  quantity  of 
common  air.  A  second  similar  bottle,  in  which  sul- 
phuric acid  had  stood  undisturbed  for  some  days,  was 
placed  in  the  beam  :  the  dry  air  above  the  liquid  proved 
absolutely  silent. 

On  the  evening  of  January  the  7th  Professor  Dewar 
handed  me  four  flasks  treated  in  the  following  manner. 
Into  one  was  poured  a  small  quantity  of  strong  sulphu- 
ric acid ;  into  another  a  small  quantity  of  Nordhausen 
sulphuric  acid ;  in  a  third  were  placed  some  fragments 
of  fused  chloride  of  calcium ;  while  the  fourth  contained 
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a  small  quantity  of  phosphoric  anhydride.  They  were 
closed  with  well  fitting  india-rubber  stoppers,  and  per- 
mitted to  remain  undisturbed  throughout  the  night. 
Tested  after  twelve  hours,  each  of  them  emitted  a 
feeble  sound,  the  flask  last  mentioned  being  the 
strongest.  Tested  again  six  hours  later,  the  sound  had 
disappeared  from  three  of  the  flasks,  that  containing 
the  phosphoric  anhydride  alone  remaining  musical. 

Breathing  into  a  flask  partially  filled  with  sulphuric 
acid  instantly  restores  the  sounding  power,  which  con- 
tinues for  a  considerable  time.  The  wetting  of  the 
interior  surface  of  the  flask  with  the  sulphuric  acid 
always  enfeebles,  and  sometimes  destroys  the  sound. 

A  bulb,  less  than  a  cubic  inch  in  voIume,and  containing 
a  little  water,  lowered  to  the  temperature  of  melting 
ice,  produces  very  distinct  sounds.  Warming  the  water 
in  the  flame  of  a  spirit-lamp,  the  sound  becomes  greatly 
augmented  in  strength.  At  the  boiling  temperature 
the  sound  emitted  by  this  small  bulb*  is  of  extraor- 
dinary intensity. 

These  results  are  in  accord  with  those  obtained  by 
me  nearly  nineteen  years  ago,  both  in  reference  to  air 
and  to  aqueous  vapour.  They  are  in  utter  disaccord 
with  those  obtained  by  other  experimenters,  who  have 
ascribed  a  high  absorption  to  air  and  none  to  aqueous 
vapour. 

The  action  of  aqueous  vapour  being  thus  revealed, 
the  necessity  of  thoroughly  drying  the  flasks,  when 
testing  other  substances,  becomes  obvious.  The 
following  plan  has  been  found  effective.  Each  flask  is 
first  heated  in  the  flame  of  a  spirit-lamp  till  every 
visible  trace  of  internal  moisture  has  disappeared,  and 
it  is  afterwards  raised  to  a  temperature  of  about  400^  C. 
While  the  flask  is  still  hot,  a  glass  tube  is  introduced 
into  it,  and  air  freed  from  carbonic  acid  by  caustic 
potash,  and  from  aqueous  vapour  by  sulphuric  acid,  is 
urged  through  the  flask  until  it  is  cool.  Connected 
with  the  ear-tube,  and  exposed  immediately  to  the 
intermittent  beam,  the  attention  of  the  ear,  if  I  may 
use  the  term,  is  converged  upon  the  flask.  When  the 
experiment  is  carefully  made,  dry  air  proves  as  in- 
competent to  produce  sound  as  to  absorb  radiant 
heat. 

In  x868  I  determined  the  absorptions  of  a  great 
number  of  liquids  whose  vapours  I  did  not  examine. 
My  experiments  having  amply  proved  the  parallelism 
of  liquid  and  vaporous  absorption,  I  held  undoubtingly 
twelve  years  ago  that  the  vapour  of  cyanide  of  ethyl 
and  of  acetic  acid  would  prove  powerfully  absorbent. 
This  conclusion  is  now  easily  tested.  A  small  quantity 
of  either  of  these  substances,  placed  in  a  bulb  a  cubic 
inch  in  volume,  warmed,  and  exposed  to  the  in- 
termittent beam,  emits  a  sound  of  extraordinary 
power. 

I  also  tried  to  extract  sounds  from  perfumes,  which  I 
had  proved  in  1861  to  be  absorbers  of  radiant  heat.  I 
limit  myself  here  to  the  vapours  of  patchouli  and  cassia, 
the  former  exercising  a  measured  absorption  of  30,  and 
the  latter  an  absorption  of  109.  Placed  in  dried  flasks, 
and  slightly  warmed,  sounds  were  obtained  from  both 
these  substances,  but  the  sound  of  cassia  was  much 
louder  than  that  of  patchouli. 

Many  years  ago  I  had  proved  tetrachloride  of  carbon 
to  be  highly  diathermanous.  Its  sounding  power  is  as 
feeble  as  its  absorbent  power. 

In  relation  to  colliery  explosions,  the  deportment  of 
marsh -gas  was  of  special  interest.  Professor  Dewar 
was  good  enough  to  furnish  me  with  a  pure  sample  of 
this  gas.  The  sounds  produced  by  it,  when  exposed  to 
the  intermittent  beam,  were  very  powerful. 


*  Ij   *"**  bulb«  even  bisulphide  of  carbon  vapour  may  be  $0 
nursea  as  to  produce  •oundt  of  c«ntiderable  strength. 


Chloride  of  methyl,  a  liquid  which  boils  at  the 
ordinary  temperature  of  the  air,  was  poured  into  a 
small  flask,  and  permitted  to  displace  the  air  within  it. 
Exposed  to  the  intermittent  beam,  its  sound  was 
similar  in  power  to  that  of  marsh-gas. 

The  specific  gravity  of  marsh-gas  being  about  half 
that  of  air,  it  might  be  expected  that  the  flask  contain- 
ing it,  when  left  open  and  erect,  would  soon  get  rid  of 
its  contents.  This,  however,  is  not  the  case.  After  a 
considerable  interval,  the  film  of  this  gas  clinging  to 
the  interior  surface  of  the  flask  was  able  to  produce 
sounds  of  great  power. 

A  small  quantity  of  liquid  bromine  being  poured  into 
a  well-dried  flask,  the  brown  vapour  rapidly  diffused 
itself  in  the  air  above  the  liquid.  Placed  in  the  inter- 
mittent beam,  a  somewhat  forcible  sound  was  pro- 
duced. This  might  seem  to  militate  against  my  former 
experiments,  which  assigned  a  very  low  absorptive 
power  to  bromine  vapour.  But  my  former  experiments 
on  this  vapour  were  conducted  with  obscure  heat; 
whereas,  in  the  present  instance,  I  had  to  deal  with  the 
radiation  from  incandescent  lime,  whose  heat  is,  in 
part,  luminous.  Now  the  colour  of  the  bromine  va- 
pour proves  it  to  be  an  energetic  absorber  of  the 
luminous  rays ;  and  to  them,  when  suddenly  converted 
into  thermometric  heat  in  the  body  of  the  vapour,  I 
thought  the  sounds  might  be  due. 

Between  the  flask  containing  the  bromine  and  the 
rotating  disc  I  therefore  placed  an  empty  glass  cell :  the 
sounds  continued.  I  then  filled  the  cell  with  trans- 
parent bisulphide  of  carbon:  the  sounds  still  continued. 
For  the  transparent  bisulphide  I  then  substituted  the 
same  liquid  saturated  with  dissolved  iodine.  This  so- 
lution cut  off  the  light,  while  allowing  the  rays  of  heat 
free  transmission  :  the  sounds  were  immediately  stilled. 

Iodine  vaporised  by  heat  in  a  small  flask  yielded  a 
forcible  sound,  which  was  not  sensibly  affected  by  the 
interposition  of  transparent  bisulphide  of  carbon,  but 
which  was  completely  quelled  by  the  iodine  solution. 
It  might  indeed  have  been  foreseen  that  the  rays  trans- 
mitted by  the  iodine  as  a  liquid  would  also  be  trans- 
mitted by  its  vapour,  and  thus  fail  to  be  converted  into 
sound.* 

To  complete  the  argument: — While  the  flask  contain- 
ing the  bromine  vapour  was  sounding  in  the  inter- 
mittent beam,  a  strong  solution  of  alum  was  interposed 
between  it  and  the  rotating  disc.  There  was  no  sen- 
sible abatement  of  the  sounds  with  either  bromine  or 
iodine  vapour. 

In  these  experiments  the  rays  from  the  lime-light 
were  converged  to  a  point  a  little  beyond  the  rotating 
disc.  In  the  next  experiment  they  were  rendered 
parallel  by  the  mirror,  and  aftierwards  rendered  conver- 
gent by  a  lens  of  ice.  At  the  focus  of  the  ice  lens  the 
sounds  were  extracted  from  both  bromine  and  iodine 
vapour.  Sounds  were  also  produced  after  the  beam 
had  been  sent  through  the  alum  solution  and  the  ice 
lens  conjointly. 

With  a  very  rude  arrangement  I  have  been  able  to  hear 
the  sounds  of  the  more  active  vapours  at  a  distance  of 
100  feet  from  the  source  of  rays. 

Several  vapours  other  than  those  mentioned  in  this 
abstract  have  been  examined,  and  sounds  obtained  from 
all  of  them.  The  vapours  of  all  compound  liquids  will, 
I  doubt  not,  be  found  sonorous  in  the  intermittent  beam. 
And,  as  I  question  whether  there  is  an  absolutely  dia- 
thermanous substance  in  nature,  I  think  it  probable 
that  even  the  vapours  of  elementarv  bodies,  including . 
the  elementary  gases,  when  more  strictly  examined,  win 
be  found  capable  of  producing  sounds. 


*  I  intentionally  use  this  phraseology. 
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SPAGNOLETTl'S  RAILWAY  SIGNALLING 

APPARATUS. 
Tbs  oti^'ect  of  this  apparatus  is  the  interlocking  of 
the  out-door  Mmaphore  signals  with  the  block 
telegraph  STStem  bj  electrical  and  mechanical 
means,  the  trains  tfaemselTes  taking  part  in  the 
working  of  the  system.     The  following    is    the 


the  latter  being  kept  bj  the  station  master  or  in- 
spector. By  these  arrangements  the  knuckle 
lock  of  the  signal  lever,  or  the  lever  itself,  can  be 
either  kept  locked  or  be  released  at  the  pleasure 
of  the  signalman  at  the  station  in  advance.  An 
electro -magnet  is  so  arranged  as  to  act  upon  a 
small  lever  bar ;  when  the  latter  is  in  its  normal 
position  the  lever  cannot  be  moved  to  lower  the 


■nangement : — To  the  signal  frame  is  attached  a 
otehlock  working  in  theierer  lock,  which  catch  is 
^Ifcited  to  lock  the  lever  also.  Attached  to  this 
>>  a  balance  weight,  and  on  the  lever  frame  is  a 
^ing  and  stop  pece  acted  ou  bj  movement  of  the 
*nt  far  relocldng  it,  A  coloured  disc  indicator  is 
)S>ched  to  the  frame  to  show  when  the  lock  is 
"en*  or  "off,"  and  also  a  handle  for  unlocking 
*ke  ligojd  lock  >f  required,  under  lock  and  kej, 


signal,  but  when  the  bar  is  attracted  by  the  magnet 
the  lever  can  be  moved,  the  signal  lowered,  and 
again  bo  restored  to  its  position  of  "danger  only," 
and  is  then  again  locked.  An  electro- magnet  is 
also  placed  in  circuit  with  the  line  wire  with  a  soft 
iron  armature,  and  when  the  current  is  sent  to  re- 
lease the  signal  the  line  wire  is  disconnected,  and 
no  second  current  can  be  sent  to  allow  a  following 
train  to  proceed  until  the  previous  one  has  arrived 
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and  reset  the  apparatus  to  complete  the  circuit  of 
the  line  wire,  or  until  the  lever  allowing  the  train 
to  enter  the  next  section  has  been  lowered  and  put 
to  "dancer"  again.  This  apparatus  is  worked 
electrically  by  the  train  or  lever.  A  releasing  re- 
lay is  used  with  two  sets  of  electro-magnets,  one 
to  draw  an  armature  which  is  caught  with  a  catch 
and  the  other  to  release  the  catch  holding  the 
armature. 

Fig.  I  is  a  view  of  the  locking  apparatus ;  fig.  2  a 
view  of  the  releasing  relay  ;  fig.  3  a  view  of  the  re- 
setting apparatus  acted  on  by  train,  a  is  the  lever 
frame ;  b,  the  lever  ;  c,  the  lever  lock ;  d  is  the 
electric  lock  actuated  by  armature  of  the  electro^  . 
magnets  ;  f,  the  electro-magnets  ;  G,  duplicate  lodt  . 
in  lever  frame ;  H,  balance  weight  acting  on  the 
lock  D ;  I,  spring  raised  by  lever  B,  which  allows 
balance  weight  to  fall  and  relock  signal  catch  c ;  j, 
catch  spring  ;  k  is  stud  on  lever  for  releasing  $priag,  , 
I ;  L,  indicator  showing  "  lock  on "  or  "  lock  ofP 
actuated  by  armature  k;  m,  adjustment  spring; 
(fig.  2^,  N,  pair  of  coils  attracting  the  artnature, 
o,  which  when  attracted  is  caught  by  Ivrer  p, 
which  is  insulated  at/  ;  Q  is  the  fulcrum  oh  which 
lever  p  acts  and  forms  connection  with  the  earth  or 
line  wire ;  r  is  a  red  and  white  indicator  showing 
the  position  of  armature  o ;  T,  pair  of  coils  also 
for  releasing  armature  o  from  lever  p,  and  elec- 
trically acted  upon  by  either  the  attachments  to  the 
train  or  lever  on  the  starting  signal  lever  for  the 
next  section,  which  must  be  put  back  to  danger  to 
protect  the  train,  and  by  this  action  resets  the 
apparatus  controlling  the  section  in  the  rear, 
as  described ;  u  is  ordinary  plunger  with  long 
contact ;  w  is  a  spring  pressing  on  lever  p ;  x  and 
Y,  springs  acting  on  armature  o  ;  (fig.  3),  a,  fric- 
tion roller ;  6,  casing ;  c,  forked  rod  carrying  roller 
a  ;  (f,  strong  spring ;  f,  spring  block  of  india-rubber; 
f,  multiplying  lever  ;  g,  springs  for  contact  making ; 
/t,  contact  piece  of  required  metal ;  /,  metal  plate 
attached  to  carriage,  by  preference  to  axle  boxes. 
The  mode  of  action  is  as  follows  : — On  pressing  the 
plunger,  u,  the  current  from  battery,  B|  (fig.  i^  passes 
through  coils  n  to  armature  o,  thence  to  lever  p, 
through  fulcrum  Q  and  spring  w  to  the  earth  or  line, 
as  required,  and  also  through  the  line  wire  to  coils  f 
(fig.  i),  to  the  earth.  By  the  current,  armature  o 
is  drawn  up  and  locked  by  p  (fig.  2),  and  armature 
E  is  pulled  up  and  locked  by  spring  i  (fig.  i).  The 
lock,  D,  is  by  this  means  pulled  out  of  lever  lock,  c, 
and  duplicate  lock,  G,  is  also  released.  The  lever, 
B,  can  now  be  pulled  over,  and  in  the  act  of  doing  so 
stud  K  lifts  spring  i,  when  balance  weight  h  falls  and 
again  locks  the  lever  by  locks  or  catches  d  and  g  ; 
the  indicator,  l,  showing  the  action  for  guidance  of 
signalman.  On  the  arrival  of  the  train  at  the  station 
in  advance,  metal  plate  i  (fig.  3)  presses  on  friction 
roller  a,  depressing  spring  </,  and  acting  on  lever/ 
actuating  n  to  make  contact  between  g  and  ^K 
Block  e  supports  roller  a  and  forked  rod  c,  by 
which  means  electric  current  from  battery  z  to  coils 
T  acting  on  lever  p  releases  armature  o  to  reconnect 
the  line  wires  ;  e*  is  a  rod,  so  that  armature  e  can 
be  acted  upon  by  hand.  This  and  lever  s  (fig*  a) 
are  kept  under  lock  and  key. 

The  system  of  resetting  the  apparatus  at  the 
station  in  the  rear  by  the  movement  of  the  lever 
that  works  the  starting  signal  for  the  next  section 
in  advance  when  it  is  put  to  "  danger "  after  the 


train  has  left,  can  be  applied  in  varioas  ways  to 
signal  and  point  levers  for  sidings,  so  that  the  same 
safety  is  afforded  to  trains  that  do  not  go  further 
than  the  station  or  junction  and  are  shunted  to 
another  line  or  into  a  siding,  which  is  an  additional 
element  of  safety  in  railway  working. 

For  single  lines  and  tunnels  this  system  is  ad- 
mirably adapted,  as  the  lock  on  the  signal  lever  at 
each  end  of  the  section  is  controlled  by  the  signal- 
man at  the  other  end,  and  being  worked  by  one 
line  wire,  when  a  train  is  once  on  the  line  and  the 
line  wire  severed,  the  lock  for  a  second  train 
following  or  for  a  train  to  start  from  the  opposite 
end  cannot  be  taken  oflf  until  the  train  on  the 
line  actually  arrives  at  the  end  of  its  section,  so 
that  one  train  only  at  a  time  can  be  on  the 
section. 

Electricity  is  daily  proving  itself  a  still  more  use- 
ful agent  to  the  safe  and  convenient  working  of 
lines  of  railway,  and  is  of  such  an  elastic  nature 
that  its  utilities'  cannot  be  enumerated,  and  since  its 
laws  are  now  getting  more  generally  understood 
railway  telegraphists  have  a  good  opportunity,  from 
their  technical  knowledge  of  railway  working,  of 
giving  great  assistance  and  advantages  to  rail- 
way officers  in  the  working  of  their  lines,  and 
consequently  of  securing  safety  of  travelling  to  the 
public  generally. 


THE  TELEPHONE  IN  QUEENSLAND, 

AUSTRALIA. 

The  telephone  has  been  recently  introduced  into 
Queensland  both  for  Governmental  and  private 
use,  not  alone  at  the  capital,  Brisbane,  but  also  at 
some  of  the  small  coast  towns  north.  In  the  city, 
wires  have  been  specially  stretched  for  the  purpose, 
for  the  most  part  upon  telegraph  poles  already  in 
use,  and  a  telephone  exchange  has  been  instituted 
capable  of  the  inclusion  ef  fifty  circuits,  of  which 
number  over  one-half  have  already  been  placed  in 
operation.  The  plan  has  been  embraced  only  some 
few  months,  and  it  is  confidently  anticipated  that, 
as  the  excellence  and  simplicity  of  this  pleasing  and 
speedy  mode  of  intercourse  becomes  realised  by 
the  public,  considerable  extension  of  the  conveni- 
ence will  be  necessary.  The  Edison  carbon  trans- 
mitters and  Bell's  receivers  are  the  instruments  in 
use,  while  Edison's  pole  changer  works  admirably 
in  the  Exchange  room.  Remark  may  here  be 
made  that  it  is  found,  notwithstanding  some  of  the 
telephone  wires  are  stretched  to  a  length  of  from 
one  to  sixteen  miles  on  telegraph  poles  conveying 
in  places  six  or  seven  busy  Morse  lines  worked 
by  closed  circuit,  induction  from  these  latter 
currents  gives  little  or  no  trouble,  in  no  case 
interfering  .with  the  successful  working  of  the 
telephone. 

The  teraif»;upon  ^hich  telephonic  communica- 
tion is  QQnceded  to  the  general  public,  either  with 
the  .Exchange  or.  between  business  or  private 
houses,  are  that  the  Government  provides  and 
maintains,  .the  lines  for  a  rental  of  £$  per  mile  per 
annum,  and  those  participating  in  the  benefit  sup- 
ply and   keep  in  working  order  the  required  in- 
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struments,  which,  by  regulation,  must  be  solely 
used  for  their  own  business.  For  distances  over 
five  miles  special  arrangements  can  be  made.  And 
it  is  computed  that  the  revenue  to  be  derived  from 
this  source  will  yield  more  than  remunerative 
interest  upon  the  cost  of  construction  and  main- 
tenance of  the  private  sections  of  such  lines. 


RECENT    IMPROVEMENTS   IN   LIGHTING  BY 

ELECTRICITY. 

On  Wednesday  afternoon  Mr.  R.  E.  Cronnpton  read  a 
paper  at  the  Royal  United  Service  Institution  on  the 
above  subject  before  a  large  audience.  Mr.  Nicholson 
occupied  tne  chair. 

Mr.  Crompton  said  that  the  year  1880  would  be 
looked  back  to  as  a  year  of  great  progress  in  the  history 
of  the  electric  light.  The  commencement  of  the  year 
was  marked  by  the  natural  reaction  in  public  feeling, 
consequent  on  the  disappointment  which  followed  on 
the  collapse  of  Edison's  famous  promises.  His  great 
name  as  an  inventor  had  been  used  as  a  lever  by  un- 
scrupulous manipulators  of  gas  stock  to  depress  their 
value  to  such  an  extent  that  it  had  most  disastrous 
consequences  to  many  of  the  holders,  and  part  of  the 
discredit  which  should  have  fallen  solely  on  the  ring  of 
speculators  who  created  the  panic  fell  upon  the  electric 
light  itself,  and  had  most  materially  retarded  its  pro- 
gress and  general  introduction.  However,  the  vanous 
electric  light  companies  had  fought  down  that  feelin?  at 
great  expense  to  themselves  by  allowing  a  free  trial  of 
Sieir  apparatus,  and  had  succeeded  in  restoring  public 
confidence.  A  great  wave  of  interest  had  been  excited 
in  the  subject,  which  he  believed  would  lead  to  the 
general  adoption  of  the  electric  light.  Some  better 
Ughting  was  a  necessity  of  modem  life.  Darkness, 
that  bugbear  of  the  tactician,  that  friend  of  secret  night 
larpriseSy  must  be  under  our  control.  Taking  the 
principles  which  underlay  the  production  of  the  light, 
aod  also  the  improvements  that  have  been  brought 
fonrard  during  the  past  year,  he  divided  his  subject 
into  two  heads — first,  the  production  of  the  current  of 
electricity ;  secondly,  the  transformation  of  this  current 
into  light. 

(1).  Sir  Humphrey  Davy  discovered  the  light  eighty 
jfars  ago,  but  so  long  as  the  battery  had  to  be.  relied 
QpOD  it  was  impossible  to  introduce  the  light  generally. 
A  great  impulse  was  given  to  the  subject  by  Faraday 
when  he  discovered  the  main  principles  of  dynamic 
^ectricity ;  another  stride  was  made  when  the  French 
iforkman  Gramme  combined  With  this  dynamic  electri- 
dW  the  self  exciting  or  reacting  principles.  The  lecturer 
exhibited  one  of  Gramme's  machines,  and  entered  into 
a  description  of  its  principles.  The  Siemens'  machine 
^s  almost  identical  with  the  Gramme.  There  might 
be  mechanical  differences,  but  practically  it  was  the 
same.  The  Brush  machine  differed  considerably  from 
both.  Instead  of  having  a  continuous  soft-iron  ring — 
a  ring  of  wire  was  usually  used — it  had  a  large  cast-iron 
ring  with  a  number  of  transvere  grooves  cut  into  its 
sniface.  It  had  also  a  different  form  of  connecting 
^Under.  But  the  main  thing  claimed  as  an  advantage 
io  the  Brush  machine  was  that  there  were  two  sets  of 
brushes  so  arranged  that  this  connecting  cylinder  alter- 
nately  switched  the  current  on  to  the  magnets  and  to 
Ibe  external  circuit,  preventing  the  reversal  of  the 
polarity  of  the  current  which  was  sometimes  consider- 
>ble.  There  were  some  machines  called  alternating 
corvent  macfatoes.    Without  describing  them  very  fully 


he  would  say  that  their  day  had  gone  by.  They  were 
the  first  machines  made  and  were  not  suitable  to  naval 
or  military  requirements,  because  of  the  danger  to  life 
and  limb.  AH  the  fatal  accidents  that  had  occurred  since 
the  introduction  of  the  electric  light  were  cases  where 
alternating  current  machines  were  used.  In  both  the 
accidents  on  the  Livadia  and  at  Aston  Park,  Birming- 
ham, alternating  current  machines  were  used,  and  he 
was  not  aware  that  any  accident  whatever  had  occurred 
with  continuous  current  machines. 

(2).  As  to  the  transformation  of  the  current  into  light, 
real  improvement  and  progression  had  been  made 
during  the  year.  The  early  methods  of  using  the  lights 
was  by  means  of  lamps  regulating  the  length  of  the 
electric  arc.  That  was  a  complicated  process,  and  an 
invention  had  been  made  which  obviated  its  necessity  al- 
together. Electric  light  depended  upon  no  new  principle. 
There  was  the  undeniable  electrical  law  that  a  current  of 
electricity  generated  heat  in  the  body  through  which  it 
passed  in  precise  proportion  to  its  resistance.  It  would 
not  be  safe  to  attempt  to  give  a  definition  of  what 
resistance  was;  it  was  sufficient  to  note  that  of  two 
bodies  similar  in  substance  the  thicker  offered  less 
resistance  to  the  passing  of  a  current  than  the  thinner 
body,  and  the  body  that  offered  the  least  resistance  was 
the  best  conductor.  A  great  deal  depended  on  the 
material  of  the  conductors ;  copper  and  silver  were  the 
best,  and  at  the  other  end  of  the  scale  was  carbon — an 
easily  obtained  substance.  But  if  carbon  could  be  em- 
ployed it  was  what  all  inventors  would  work  with ;  even 
Edison  had  at  last  fallen  back  upon  it.  By  means  of 
three  slender  filaments  of  carbon  they  were  able  to  get 
a  very  splendid  light ;  there  was  this  difficulty — metals, 
such  as  platinum  for  instance,  did  not  oxidise,  but 
carbon  itself,  combining  with  the  oxygen  of  the  air 
would  bum  away,  and  the  slender  filament  of  carbon 
would  be  dissipated.  It  was  that  combustion  that  they 
had  to  prevent.  They  had  now  got  so  far  as  a  lamp 
which  was  a  combination  of  a  filament  of  carbon  with  a 
protecting  chamber,  which  might,  of  course,  be  of  glass. 
The  first  step  in  this  direction  was  made  by  Mr.  Swan, 
of  Newcastle.  He,  after  working  on  this  subject  for 
sixteen  years  through  good  and  evil  report,  had  at  last 
produced  a  lamp  which,  so  far  as  we  could  see,  was 
approximately  perfect.  It  was  excessively  simple,  con- 
sisting of  nothing  but  a  glass  globe  from  which  the  air 
had  been  exhausted  by  a  most  perfect  form  of  pump, 
which  had  been  improved  on  by  Mr.  Swan  and  his 
collaborateur,  Mr.  Stern,  of  Birkenhead.  Having  got 
this  vacuum  he  also  made  certain  improvements  in  the 
method  of  connecting  the  carbon,  and  in  the  way  in 
which  the  platinum  wires  inside  were  prevented  from 
working  loose  and  thereby  admitting  the  leakage  of  air 
into  the  pump. 

Mr.  Crompton  went  on  to  describe  the  invention  of 
Mr.  Lane. Fox,  who  had  attained,  with  Mr.  Swan, 
similar  results,  but  by  a  different  process ;  he  also 
described  the  Andre  and  the  Reynier  lamps,  and  the 
lamp  specially  devised  by  Mr.  Swan  for  coal-mining 
purposes.  This  subject  was  never  mentioned  without 
Mr.  Edison's  name  being  brought  into  it.  It  was  very 
unfair  to  other  electricians,  who  had  done  so  much 
work  for  many  years,  that  their  labours  should  be 
thought  so  little  of,  and  that  so  much  should  be  thought 
of  Mr.  Edison,  who,  in  the  opinion  of  those  who  knew 
most  of  the  matter,  had  done  nothing  for  the  electric 
light.  Mr.  Edison  was  simply  "got  at"  by  a  very 
powerful  clique,  told  to  invent  something  with  the 
electric  light,  and  directly  he  said  he  had  invented 
something,  the  news  was  telegraphed  to  the  proper 
quarters,  and  gas  stock  was  dealt  with :  it  was  what 
was  called  an  American  Wall  Street  plant.  He  would 
not  deny  that  Mr.  Edison  was  an  extremely  clever 
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ioventor,  but  it  was  a  curious  thing  that  he  produced, 
u  an  original  invention,  a  lamp  similar  to  Mr.  Swan's, 
and  did  not  prpduce  it  until  after  Mr.  Swan's  lecture 
on  (he  subject  describing  those  lamps,  two  yeta  ago. 
The  lecturer  went  on  to  give  a  full  description  of  the 
]amp9  which  used  the  elecEric  arc,  illustrating  his 
remarks  b;  one  of  those  lamps.  The  □bjeclion  to  that 
lamp  was  that  as  it  was  not  a  continuous  current  it 
required  regulation.  A  hand-regulator  bad  been  in- 
vented for  that  purpose.  He  next  gave  an  account  of 
the  electric  candles,  and  passing  on  to  the  penetrating 
power  of  the  light  in  Eog,  he  showed  that  the  only  portion 
of  the  electric  current  which  had  power  to  penetrate 
fog  was  that  coming  from  the  bottom  of  the  carbon — 
that  part  technically  called  the  crater.  He  spoke  of 
Jthe  uses  to  which  the  light  had  already  been  put  for 
naval  purposes,  and  pojnted  out  several  respects  in 
which  its  utility  might  be  increased ;  for  instance,  in 
the  case  of  a  large  force  requiring  to  be  disembarked 
within  a  short  space  of  time  aJon^  a  dark  coast. 
Summarising  the  progress  made  dunng  the  year,  he 
^aid  that  whereas  the  cost  per  hour  was  is.  or  is.  2d. 
per  light  per  hour,  they  Could  now  produce  the  same 
at  jd.  or  ed.  They  had  doubled  the  efiiciency  of  the 
lamps,  and  had  at  the  same  time  halved  the  price. 

At  the  request  of  a  gentleman,  Mr.  Crompton  gave 
«  long  and  interesting  account  of  Professor  Graham 
Bell's  latest  invention,  the  photophone,  by  means  of 
which  the  human  voice  is  transmilled  to  a  distance 
through  the  agency  solely  of  a  beam  of  light. 

In  the  discussion  that  ensued,  Mr.  Lane-Fox  de- 
fended Mr,  Edison  against  the  disparaging  remarks 
the  lecturer  had  made. 


controversy  was  strictly  excluded. 

Several  questions  were  asked  and  replied  to  by  the 
lecturer,  and  the  company  separated. 


TELEGRAPHIC  APPARATUS  IN  USE  IN 
THE  BRITISH  POSTAL  TELEGRAPH 
DEPARTMENT. 

XXVL 
The  Wheatstome  Automatic  Svstem. 
fCantmueif.) 
The  resistance  to  which  the  coils  of  the  Wheatstono 
receivers  are  wound,   in   the  latest  instruments, 
is  loo  ohms  each  coil,  so  that  if  they  are  coupled 
up  jQ  "series"  the  total  resistance  in  circuit  is 
400  ohms.     If  they  are  coupled  up  for  "  quantity  " 
the  resistance  is  reduced  to  100  ohms. 

The  coils  are  wound  exactly  in  the  same  way  as 
in  the  "standard  relay"  (Article  V.),  and  "links" 
are  provided,  so  that  the  coils  can  be  coupled  up 
either  in  "series"  or  "quantity." 

It  has  been  found  that  a  high  rate  of  speed  is 
best  obtained  when  the  coils  are  coupled  up  for 
"quantity"  ;  but  in  wet  weather,  when  the  leakage 
on  the  line  is  considerable,  a  low  resistance  does 
not  enable  sufficient  inagnetic  effect  to  be  generated 
to  produce  good  signals  :  in  this  case,  tberefore,  the 
"series"  arrangement  must  be  adopted  although 
the  speed  of  working  is  reduced  thereby. 


Some  of  the  older  farms  of  the  instruments  were 
wound  to  a  resiitance  of  400  ohms  each  coil,  or  a 
total  of  Soo  ohms  in  series.  As  this  high  resistance 
is  found  to  be  prejudicial  to  high  speed,  these  coils 
have  been  joined  up  internally  and  permanently 
for  qtiantity,  as  shown  by  lig.  105  :  thus  the  resist- 
ance of  each  coil  is  reduced  to  100  ohms.  When 
ihe  terminals  outside  are  joined  up  in  "series." 
therefore,  the  coils  are  actually  joined  up  for 
"quantity,"  the  total  resistance  being  100  ohms. 
When  the  links  are  arranged  for  "quantity"  the 
coils  became  joined  up  for  "double  quantity,.'' 
giving  B  resistance  of  50  ohms.  Experiments 
seem  to  prove  that  the  double  quantity  arrange- 
ment, wi^  thin  wire  on  the  coils,  gives  a  belter 
effect  as  regards  speed  of  working  than  does 
single  quantity  with  thicker  wire,  iHthough  the 
combined  resistances  are  similar  in  both  cases. 

It  has  been  found  that  the  mass  of  iron  in  the 
cores  affects  considerably  the  speed  of  working ; 
hence  the  cores  are  considerably  tighter  in  the 
most  recent  pattern  of  the  instrument  than  in  tbft 
older  forms. 

The  Local  Conbbctioss, 


Besides  the  "transmitter"  and  "receiver,"  every 
complete  set  of  Wheatstone  apparatus  includes  a 
galvanometer,  a  sounder,  and  a  double  current  key,- 
these  latter  being  required  for  hand  working,  so' 
that  corrections,  &c.,  can  be  given  when  necessary. 

Connected  to  the  hand  lever  shown  at  the  left 
hand  in  fig.  90  (Article  XXIV.)  is  a  compound 
switch,  by  means  of  which  the  transmitter  is- 
switched  out  of  circuit,  and  the  double  current  kef 
brought  in  in  its  place. 

The  arrangement  of  the  switch,  which  is  pl»ce* 
underneath  me  base  of  the  transmitter,  is  shown  by 
fig.  106.  It  consists  of  three  insulated  brass  lerersi 
A,  B,  and  N,  linked  together  by  an  ebonite  bar,  G, 
which  latter  is  linked  to  the  lever  before  referred  to 
in  fig.  90.  When  the  latter  lever  is  moved  to  the 
position  in  which  it  allows  the  clockwork  of  the 
transmitter  to  run,  then  the  levers,  a,  b,  and  N,  are 
in  the  position  indicated  in  fig.  T06. 

By  the  help  of  fig.  88  (from  Article  XXIII.)  we  csu> 
trace  out  the  connections.  In  this  figure,  for  sim- 
plicity, the  connections  have  been  shown  as  if  they 
were  joined  direct  on  to  the  various  terminals,  but 
actually  they  do  so  through  the  medium  of  the  dif- 
ferent pieces  in  the  switch.  The  lettered  arrow- 
heads,   ^:  in  fig.  106  show  the  connections 

which  are  actually  joined  on  to  the  correspondingl<; 
lettered  parts  of  the  transmitter.  The  connections 
are,  therefore,  as  follows  : — The  Copper  of  the 
battery  is  connected  to  the  lever,  a,  from  thence  to 
contact- piece,  a,  and  to  the  crank  lever,  c  (fig.  88) ; 
similarly,  the  Zinc  pole  of  the  battery  is  con- 
nected to  lever  b,  and  from  thence  to  contact- piece, 
i,  which  is  itself  connected   to  the  crank-lever,  i 

□  the 


%l 


the  levers,  a  and  n,  be  turned  o 
right,  which  would  take  place  if  the  clockwork  of 
the  transmitter  were  stopped,  then  the  Copper  pole 
of  the  battery  will  be  connected  through  lever  A 
and  contact-piece  c,  with  the  c  terminal  of  the 
double  current  key ;  similarly,  the  Zinc  of  the  batteiy 
is  connected  through  the  lever,  b,  and  contact-piect^ 
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z,  with  the  z  terminal  of  the  key,  thus  the  batter3r  is 
transferred  from  the  transmitter  to  the  double  cur- 

Suppo»ng  aj^ain,  the  levers,  a,  b,  and  n,  to  be  in 
the  position  shown  in  the  figure,  then  we  have  the 
"  Down  "  line  terminal,  d,  connected  to  the  lever,  n, 
and  thence  through  contact-piece,  e,  with  pin,/,,  of 
the  cocking  beam  (6g.  SS)  ;  the  contact-piece,  e,  is 
also  connected  with  terminal  R,. 

If  now  the  levers  be  moved  over  to  the  right, 
then  terminal  d  becomes  connected  through  lever  n 
and  contact- p iece  /  with  terminal  k,  which  latter 
terminal  is  connected  to  terminal  3  of  the  double 
current  key;  that  is  is  to  say,  the  "Down"  Line 
becomes  connected  direct  on  to  the  key. 

Besides  the  foregoing  connections,  we  have  termi- 
nal u  conected  internally  direct  on  to  the  left-hand 
half  of  the  disc,  d  (lig.  88),  that  is  to  say,  on  to  pin 
p^.  Terminal  R,  is  connected  internally  direct  00 
to  pin/,  of  the  rocking  beam  and  on  topm/,  of  the 
left-hand  half  of  the  disc,  d  (fig.  88). 


©     n     °  ® 


Quantitu 


Fig.  105, 

Externally,  terminal  u  of  the  transmitter  is  con- 
nected to  terminal  ^  of  the  double  current  key ; 
also  terminals  r,  and  B,  are  connected  together  by 
a  brass  strap. 

We  see  then  that  levers  a  and  B  shift  the  battery 
from  the  transmitter  to  the  double  current  key, 
whilst  the  lever,  n,  shifts  the  Down  Line  from  the 
transmitter  to  the  key. 

.  The  Up  Line  is  connected  to  terminal  7  of  the 
key,  and  to  terminal  u  of  the  receiver,  and  also  to 
terminal  u  of  the  transmitter. 

In  order  to  actuate  the  sounder,  s,  the  lower 
tongue,  7,  (fig.  99,  Article  XXV,)  of  the  electro- 
magnet armature  has  a  contact  stop  as  in  an  ordinary 
relay ;  this  contact  stop  is  connected  to  the  sounder. 


s  (fig.  106),  and  a  local  battery  in  the  manner 
shown.  The  lever,  K,  which  is  in  the  position 
shown  in  the  figure  when  the  clockwork  of  the  re- 
ceiver is  stoppM,  on  being  moved  breaks  the  local 
circuit,  BO  that  when  the  receiver  is  running  the 
sounder  ceases  to  act. 


Errata  on  page  a6  of  No.  CXCL  (Vol.  IX.) 
dated  January  15th,  1881,  of  Thb  Telkgrapidc 
Journal,  "  Resistance  of  Dew  on  the  Surfaces  of 
Insulators;" — Opposite  ioth,ii'o;  nth,  11-10;  ijth, 
1410,  and  15th,  ii'io,  read  co  (sign  for  "infinity,") 
in  columns  headed  "resistance'  ;  and  for  "true 
contacts"  read  "tree  contacts." 


We  have  been  requested  to  state  Ihatthe  initials  o(  the 
inventor  of  the  Fire  Alarm  Apparatus,  described  in  our 
Issue  for  January  isth,  were  misprinted.  The  name 
should  have  been  S.  M.  Banker. 

The  lecture  at  the  Royal  Institution,  on  Friday 
evening,  January  aist,  was  delivered  by  Mr.  Warrea 
de  la  Rue,  F.R.S.,  on  "  The  Phenomena  of  the  Electric 
Discharge  with  14.400  Chloride  of  Silver  Cells." 


Thc  sprii 


•  of  lectures  and  Uboratoiy  instruc. 

itb  the  City  and  Guilds  of  London 
Institute  will  be  held  during  January,  February,  March, 
and  April  of  the  presentycar,  commencing  January  34th. 
Professor  Ayrton  will  conduct  the  course  on  "  Electrical 
Instrument  Making,"  "The  Electric  Light,"  "Motor 
Machinery,"  and  "Junior  Electridty  and  Magnetism." 


The  Municipal  Council  o(  Paris  has  given  authority 
to  the  Lontin  Company  to  light  the  Place  du  Carroosd 
with  electricity.  A  contract  has  been  sijrned  by  th« 
Lyons  and  Mediterranean  Company  Tor  illuminatlDf, 
by  the  Lontin  light,  all  the  principal  railway  stationa 
on  their  system.  Experiments  have  been  tried  at 
Marseilles  and  have  been  carried  out  successfully. 

M.  DuHAHD,  in  a  paper  presented  before  the  Acadsmv 
of  Sciences,  has  shown  that  if  a  microphone  be  placed 
in  circuit  with  the  primary  wire  of  an  induction  coil, 
and  the  secondary  be  joined  in  circuit  with  a  battery 
and  a  Varley's  condenser,  that  speech  is  reproduced  in 
the  latter  from  the  microphone.  This  effect  is  not 
produced  unless  a  battery  is  in  the  secondary  circuit. 


with  the  British 


leries. 

Mr.  Alfred  R.  Bennett,  M.S.T.E.,  late  Engineering 
Superintendent  Id  the  United  Telephone  Company,  has 
been  appointed  engineer  and  manager  of  Messrs.  O.  and 
G.  Graham's  telegraphic  and  telephonic  system,  which 
extends  over  the  whole  of  Glaagow  and  for  thir^  mile* 
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around,  and  is  said  to  be  on  the  eve  of  considerable 
development. 

A  PATENT  has  been  taken  out  in  America  by  Mr.  E. 
Berliner,  for  a  photophonic  transmitter  in  which  use  is 
made  of  a  heat-ilame  of  low  luminous  quality — as,  for 
instance,  the  flame  of  a  Bunsen  burner,  or  of  an  ozyhy- 
drogen  light,  which  is  hardly  visible,  but  which  may 
heat  other  substances  brought  into  its  reach  to  incan- 
descence, so  that  they  become  luminous,  and  to  an 
extent  as  they  are  brought  into  contact  with  the  flame. 
A  pencil  of  platinum,  calcium,  asbestos,  or  similar  re- 
fractory substance  is  arranged  so  that  its  point  is  just 
in  contact  with  the  flame,  and  this  pencil  is  vibrated  by 
means  of  a  diaphragm  to  which  it  is  secured,  or  by 
which  it  may  be  acted  upon.  By  this  means  more  or 
less  of  the  pencil  is  brought  in  contact  with  the  flame, 
and  the  light  emitted  by  the  pencil  will  therefore  in 
strength  be  proportionate  to  the  amplitude  of  each 
vibration,  and  light-waves,  varying  in  intensity  and 
number  in  proportion  to  the  transmitted  sound-waves 
and  their  intensity,  will  result  from  this  manipulation. 
The  idea  does  not  seem  a  very  happy  one. 

In  his  annual  message  to  Congress  the  President 
suggests  the  consideration  of  the  necessity  of  extending 
Government  aid   to   a  Pacific  telec^raph  cable.      He 
says : — In  this  connection  I  desire  also  to  suggest  the 
very  great  service  which  might  be  expected  in  en- 
larging and  facilitating  our  commerce  on  the  Pacific 
Ocean,  were  a  transmarine  cable  laid  from  San  Fran- 
Cisco  to  the  Sandwich  Islands,  and  thence  to  Japan  at 
the  north  and  Australia  at  the  south.    The  great  in- 
fluence of    such  means  of    communication  on  these 
routes  of  navigation,  in  developing  and  securing  the 
due  share  of  our  Pacific  coast  in  the  commerce  of  the 
world,  needs  no  illustration  or  enforcement.     It  may 
be  that  such  an  enterprise  useful  and    in   the   end 
profitable  as  it  would  prove  to  private  investment,  may 
need  to  be  accelerated  by  prudent  legislation  by  Con- 
gress in   its    aid,  and  I  submit  the  matter  to  your 
careful  consideration. 

A  NEW  electric  lamp  has  been  brought  out  in  Paris  ; 
it  is  a  combination  of  the  Werdermann  with  a  perforated 
carbon  filled  by  an  insulating  medium.  It  is  said  to 
work  well. 

^  The  U.S.  Consul- General  at  Shanghai,  China, 
informs  the  State  Department  at  Washington  that  the 
Emperor  of  China  has  given  permission  for  the  con- 
stniction  of  a  telegraph  line  from  Shanghai  to  Tientsin, 
a  distance  of  1,200  miles.  The  route  will  be  from 
Shanghai  to  Chinkiang,  thence  along  the  line  of  the 
^^rand  Canal  to  Tientsin.  A  short  line  of  about  70 
miles  will  also  probably  be  constructed  by  the  Viceroy 
at  Nankin  to  connect  the  capital  of  his  province  with 
^e  main  one  at  Chinkiang.  The  work  of  setting  the 
poles  and  laying  the  wire  will  be  begun  early  next 
spring.  It  is  estimated  that  the  work  will  cost 
500,000  dob. 

0.V  Monday,  December  20th,  the  first  trial  of  electric 
'twet  lighting  in  New  York  was  made.  The  terri- 
^  selected  was  the  portion  of  Broadway  between 
fourteenth  and  Twenty-ninth  streets,  three-quarters 
of  a  mile  in  extent,  and  was  traversed  by  x  0,000  feet 
of  wire.  The  generators  are  run  by  a  Corliss  engine 
of  125  horse-power.  On  Monday  night,  14  horse- 
power was  uscKi.  Another  engine  is  to  be  put  in  the 
C^n,  and  ultimately  500  horse-power  will  be  gene- 
''^'•d  there.  Wires  have  been  laid  to  Thirty-fourth 
*^t,  and  the  current  will  be  sent  through  them  at  an 


early  dav.  It  is  said  that  the  company  expects  to  light 
for  a  mile  east  and  west  from  the  Twentv-fifth  street 
station.  Meanwhile,  further  trials  are  making  to  fur- 
nish data  as  to  cost  and  the  distance  apart  at  which 
the  lights  should  be  placed,  preparatory  to  an  invitation 
to  the  Brush  Company  by  the  city  oflicials  to  send  in  a 
bid  for  lighting  a  square  mile  of  territory. 

On  Wednesday,  the  12th  inst.,  Falmouth  was  put  in 
direct  telegraphic  communication  with  Bilbao  and 
Madrid  by  means  of  the  cables  of  the  Direct  Spanish 
Telegraph  Company.  Congratulatory  messages  were 
exchanged  between  the  Mayor  of  Falmouth  and  the 
Alcalde  of  Bilbao.  The  work  of  laying  the  cables 
underground  between  the  Lizard  and  Falmouth  has 
been  conducted  by  Mr.  J.  Jeffery,  A.S.T.E.,  assisted  by 
Mr.  R.  Balkwill,  and  has  been  very  successful  through- 
out. The  piice  de  resistance  in  the  construction  of  the 
land  line  was  laying  the  cables  across  the  arm  of  the 
sea  at  Helford,  and  the  limited  means  at  the  disposal 
of  the  superintending  officer  of  works  enhancea  the 
difficulty.  A  hawser  was  laid  across  the  river,  and  by 
this  means  a  barge  belonging  to  the  Gweek  Company, 
laden  with  cable,  was  hauled  across  the  river,  paying 
out  cable  as  it  proceeded.  One  knot  of  this  cable 
weighs  16  tons.  The  offices  of  the  company  are  in 
the  Post  Office  buildings,  on  the  first  floor. — Falmouth 
Advertiser. 

We  have  received  from  Messrs.  Ransomes,  Head  & 
Jefferies,  of  Ipswich,  a  catalogue  of  engines  manufac- 
tured by  them  for  driving  electric  light  machinery. 
This,  we  believe,  is  the  first  catalogue  of  the  kind  yet 
issued.  Several  of  the  engines  are  fitted  with  the 
dynamo  machines  on  to  their  frames,  and  are  very 
compact,  whilst  all  the  forms  seem  well  suited  for  the 
purpose  intended.  Automatic  governors  are  fitted, 
whereby  great  uniformity  of  speed  is  obtained. 

M.  Clamond,  well  known  in  connection  with  thermo- 
electric generators,  has  taken  out  a  patent  for  the  pro- 
duction of  an  intense  white  light.  This  is  produced 
by  heating  air  that  is  supplied  to  a  gas  flame,  and 
projecting  the  latter  on  to  a  cylinder  of  lime. 

In  a  note  to  the  Vienna  Academy  {Ana.  December  16) 
Prof.  Stefan  describes  experiments  on  the  influence  of 
terrestrial  induction  in  development  of  an  electric  cur- 
rent, and  the  excitement  of  the  telephone  by  currents 
from  a  rotating  coil.  The  coil  used  was  56  mm.  in 
external  diameter,  and  11  mm.  in  width.  The  earth's 
influence  is  best  shown  by  so  connecting  the  apparatus 
with  a  galvanometer  that  the  circuit  is  closed  during 
one  halt  of  the  coil's  rotation,  and  broken  during  the 
other  half ;  if  the  completion  of  the  circuit  correspond 
to  the  positive  maximum  of  the  electromotive  force  of 
the  earth's  magnetism,  and  the  interruption  to  the 
negative,  the  galvanometer  is  positively  deflected.  The 
deflection  may  be  reduced  to  zero  by  displacing  the 
contact,  and  from  the  displacement  and  the  number  of 
rotations  the  potential  may  be  inferred  in  absolute 
measure.  Next  the  telephone  was  so  connected  with 
the  coil  that  the  full  alternately  opposite  currents  went 
uninterruptedly  through  the  circuit.  This  gave  a  simple 
tone.  With  100  rotations  per  second  the  horizontal 
component  of  the  earth's  magnetism  did  not  suffice  to 
excite  an  ordinary  telephone,  but  it  excited  one  having 
a  horse-shoe  magnet.  (When  the  intensity  of  the  field 
was  doubled  the  ordinary  telephone  was  also  excited.) 
The  tone  corresponds  to  the  number  of  rotations. 
When  the  coil  was  rotated  220  times  in  a  second  the 
ordinary  telephone  sounded.  The  telephone  was  shown 
to  be  less  sensitive  to  currents  whose  intensity  periodi- 
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cally  changes  than  to  interrupted  currents  (an  ordinary 
telephone  sounded  with  loo  rotations  or  fewer,  when 
the  circuit  was  closed  only  during  a  short  time  of  each 
rotation). — Nature, 

In  the  issue  of  Nature  for  January  20th  Lord  Ray- 
leigh  gives  a  mathematical  investigation  of  the  impact 
of  intermittent  radiation  upon  thm  plates  of  various 
substances,  in  which  he  proves  that  the  phenomena 
observed  in  the  photophone  are  explicable  upon  the 
assumption  that  there  is  a  periodic  communication  and 
abstraction  of  heat  upon  the  diaphragm. 

Theory  of  the  Galvanic  Element. — Prof.  Fr. 
Exner.  —  An  electro-separative  force  exists  neither 
between  the  metals  and  the  liquids  nor  in  the  metals 
among  themselves,  except  in  the  cases  where  a  chemical 
reaction  is  manifested.  The  total  action  of  a  galvanic 
element  is  exclusively  derived  from  the  chemical  action 
which  takes  place  in  its  interior.  The  formula  ex- 
pressing the  free  tensions  of  an  open  element,  in  as  far 
as  they  proceed  from  this  point  of  view,  are  in  perfect 
harmony  with  the  results  of  experience.  It  is  the  same 
with  the  tensions  of  a  closed  element.  The  author  has 
traced,  in  accordance  with  these  observations,  diagrams 
of  the  potential  levels  of  the  chief  galvanic  elements. — 
Academy  of  Sciences  of  Vienna. 

A  Contribution  to  the  Theory  of  Constant 
Galvanic  Elements. — N.  Slouguinoff. — The  author 
calculates  the  electromotive  force  of  n  elements  con- 
nected together  and  of  different  electromotive  power, 
as  also  the  electromotive  force  of  elements  in  which 
polarisation  is  manifested,  and  deduces  hence  the  well- 
known  electromotive  Xz.yi.---' Wiedemann's  Beibl'dtier, 

Combined  Holtz  and  Topler's  Self-exciting 
Influence  Machine. — R.Voss. — The  author  describes 
a  machine  of  the  form  of  that  of  Holtz,  which  can  be 
converted  into  a  self-exciting  Topler's  machine  by  the 
introduction  of  other  discs.  The  fixed  disc  has  two 
paper  coatings  of  the  ordinary  form  and  four  tin-foil 
coatings,  connected  two  and  two,  the  latter  being  con- 
nected with  two  pieces  of  brass  fitted  with  metal  bows 
and  metal  brushes.  The  rotatory  disc  has  six  tin-foil 
coatings  with  metal  projections  which  rub  against  the 
metal  bows  with  their  brushes.  The  double  absorber 
has  also  two  metal  brushes  which  rub  against  the  brass 
projections.  The  machine  is  said  to  be  capable  of 
acting  in  all  conditions  of  the  atmosphere  provided  the 
metal  brushes  touch  the  brass  projections  and  not  the 
glass.  As  regards  quantity,  the  machine  yields  as  much 
electricity  as  that  of  Holtz,  but  the  length  of  the  sparks 
is  less  by  a  couple  of  centimetres,  since  the  electricity 
does  not  reach  as  high  a  tension  as  in  the  Holtz 
machine. — Dinglet^s  Journal^  237,  p.  476. 

On  the  Influence  of  Concentration  upon  the 
Electromotive  Force  of  a  Daniell's  Element. — 

i.  V.  Hepperger. — The  electromotive  powers  of  two 
daniell's  elements  with  sulphate  of  zinc  solutions  of 
different  degrees  of  concentration,  as  calculated  from 
the  strength  of  the  currents  and  the  resistances,  differ 
from  each  other  as  much  as  the  powers  of  amalgamated 
zinc  plates  with  the  same  solutions.  The  electromotive 
force  of  solutions  of  zinc  and  copper  sulphates  of  dif- 
ferent degrees  of  concentration  was  examined  by 
means  of  the  hair-electrometer.  If  we  call  the  electro- 
motive power  of  a  I  per  cent,  solution  B,  then  :  — 

Solution X      5     10     15     20    25    30    40 

Zinc  sulphate.,     e    —     11     —     18    —    21     25 
Copper  sulphate  E     13     18     21     24    26    27 

•YQXio  ^  ^3  taken  as  unity.  The  current  passes  from 
the  more  dilute  to  the  more  concentrated  solution. 
Between  mercury  electrodes  the  electromotive  force  of 
a  20  and  a  50  per  cent,  solution  of  sulphate  of  zinc 


is  respectively  as  —  20  and  o.    The  law  of  the  series 
of  tension  naturally  holds  good  here. 

The  United  Telephone  Company  (Limited.)— 
The  meeting  of  this  Company  adjourned,  as  stated  in 
our  last  issue,  from  the  13th  ult.,  was  held  on  Thurs- 
day last,  the  27th  ult.,  to  consider  an  agreement  with  a 
company  yet  to  be  formed,  and  to  be  called  the  Pro- 
vincial Telephone  company  (Limited.)  Mr.  Brand, 
the  chairman,  having  proposed  a  resolution  as  to  its 
adoption,  and  the  same  having  been  seconded,  after 
some  discussion,  was  declared  duly  carried. 

On  the  22nd  ult.  a  heavy  sleet  storm  raged  on  the 
North  Atlantic  seaboard.  Many  telegraph  wires  were 
broken,  and  the  poles  thrown  down,  causing  great 
obstruction  to  busmess.  Not  a  single  telegraph  wire 
from  New  York  city  could  be  worked. 

The  Scottish  Telephonic  Exchange  Company,  Limi- 
ted, has,  in  answer  to  an  application,  received  from  the 
Postmaster-Greneral  a  form  of  proposed  license  which 
contains  very  onerous  restrictions  as  to  the  details  of 
working,  and  indicates  a  high  scale  of  royalties.  The 
company  is  negotiating  with  a  view  to  obtain  som: 
modifications. 

Glasgow  Telephonic  Extension. — It  is  stated  that 
Messrs.  D.  and  G.  Graham  have  received  information 
from  the  Post  Office  authorities  that  their  application 
for  a  license  to  carry  on  their  telephonic  system  will  be 
granted.  This  firm,  prior  to  the  case  being  taken 
against  the  Edison  Telephone  Company  by  the  Govern- 
ment, had  contracted  with  the  proprietors  of  the  Grower- 
Bell  Telephone  for  the  exclusive  use  of  their  instru- 
ment within  a  circuit  of  30  miles  round  Glasgow.  A 
large  number  of  lines  have  already  been  laid  for  stock- 
brokers, shipbuilders,  shipowners,  and  other  establish- 
ments. The  firm  intend  to  open  very  shortly  a  Central 
City  Telephonic  Exchange  in  St.  Vincent's  Place,  within 
two  minutes'  walk  of  the  Exchange. 

Glasgow  Philosophical  Society. — At  a  meeting 
of  the  Glasgow  Philosophical  Society,  held  on  the  i9tK 
January,  Mr.  A.  Jamieson,  C.E.,  pnncipal  of  Glasgow 
Mechanics'  Institution,  read  a  paper  on  ''  The  History 
of  Selenium  and  its  action  in  Professor  Graham  Bell's 
Photophone."  After  referring  to  the  lystory  of  sele- 
nium and  the  results  of  experiments  with  it,  ht 
explained  a  simple  cell  which  he  had  designed,  and 
showed  how  sensitive  it  was  to  light  by  diagrams  and 
apparatus  in  the  form  of  a  Wheatstone's  bridge  witb^ 
Sir  Wm.  Thomson's  reflecting  galvanometer.  He  had 
tried  the  effect  of  singing  gas  flame,  and  found,  to 
his  surprise,  that  the  tone  was  clearly  reproduced  by 
his  sensitive  selenium  cell  and  a  telephone.  By  oneper* 
son  speaking  behind  a  sensitive  membrane  stretched 
across  a  gas-holder  with  a  burner  in  front,  the  gas 
vibrated  in  perfect  unison  with  the  voice  ;  the  selenium, 
cell  rose  and  fell  in  resistance  and  governed  the  battery 
current,  which  effected  in  the  telephone  the  exact  song, 
or  words,  and  which  were  clearly  audible  at  the  end  w 
a  telephone  joined  in  circuit  at  200  feet  distance. 
Sir  Wm.  Thomson,  in  moving  a  vote  of  thanks,  said 
that  Mr.  Jamieson's  experiments  had  added  materially 
to  the  knowledge  on  the  subject. 

The  Gower  Telephone. — We  understand  that  the 
Indian  Government  Telegraph  Department,  which  some 
time  since  refused  to  sanction  the  setting  up  of  Tele- 

fhonic  Exchanges,  has  now  decided  itself  to  supply  the 
ndian  public  with  telephonic  intercommunication.  Aftev 
having  experimented  with  a  first  supply  of  about  thirty 
of  the  Grower-Bell  Company 'sloud-speakinginstruments, 
an  order  has  been  placed  with  that  Company  for  some 
hundreds  of  them. 


THE  TEtEGRAPHIC  JOURNAL. 


Carrwponbcitce. 


lOUR'S  BALANCE  GALVANOMETER. 

e  Sdilar  of  The  Telecrafhic  Jouknal. 
;iR, — I  notice  In  the  article  on  my  galvanometer, 
-  !a  speaking  oE  the  dillereiit  values  of  the 
in  measunngcucrent  strength  from  the  baltery 
id  through  the  patient — the  article  states,  "  it 
n  to  75  to  1 ;"  ii  should  be 


feof^agta 


_        3  grains. 
Yours  failhfuUy, 

P.  W.  SEYMOUR. 


IPrnctebiiigs  of  Societies. 
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lur  at  the  opening  of  the  meeting  was  taken 
V.  H.  PREECE.    The  minutes  ol  the  previous 

having  been  read  and  confirmed,  Mr.  W.  H. 
ntrDdaced  the  new  President,  Professor  G. 
'OSTBR,  F.R.S.  A  vole  of  thanks  having  been 
1   to   the   retiring  president  by  Six  Charles 

and  seconded  by  Professor  W.  G.  Adams, 
r  Foster  took  tbe  chair,  and  read  his  inaugural 
as  follows  1 — 

sor  Foster  commenced  by  saying  it  was  difficuit 
to  assign  any  reason  for  the  choice  of  himself 
:w  president  of  the  Society,  he  could  only  attri. 

0  disinterested  kindness,  or  to  the  desire  of  the 
to  be  considered  scientific  as  well  as  practical. 

e  3ist  July,  1821,  Oersted  made  his  discovenr 
ffect  of  the  galvanic  current  upon  the  magnetic 
Twelve  months  after  he  discovered  the  recip- 
lion  of  currents  on  magnets  and  on  each  other. 
oltovred  up  the  results,  and  subsequently  Sir 
rev  Davy  made  his  well-known  experiment  oE 
tnc  light  with  2,0DO  battery  ceils,  at  the  Royal 

]l  Faraday  made  the  discovery  of  induced  cur- 
tiicbhas  ted  to  the  most  important  scientific  and 

1  results.  The  reciprocity  oE  electricity  and 
iynamic  action  was  thus  shown.  Ampere's  ei- 
ts  showed  the  same  facts  in  different  aspects, 
;rniined  certain  laws.  The  discovery  of  these 
.ve  two  aspects  to  the  phenomena,  otherwise  it 
ave  simply  been  a  discovery  of  natural  history, 
lid  have  led  to  very  little  result.  The  discovery 
uduced  current  was  one  of  the  very  greatest  im. 
e,  as  the  practical  applications  of  the  present 
ve,  such  as  the  electric  light,  electro -motors,  the 
oe,  &c.    Faraday's  discovery  laid  the  foundation 


commercial   value  every  effect   must  be   understood. 

I   Thus   the   number  of  electrical  machines  which  have 

I   been  made  within  the  last  100  years  have  been  legion, 

but   no   distinct  laws  have  been  laid  down  as  to  iU 

operation,  whereas  in  the  case  of  the  galvanic  battery, 

I    which  has  proved  of  so  much  practical  value,  the  laws 

governing  its  action  are  well  understood. 

The  progress  made  in  the  last  30  years  in  electrical 

,    science  ^as  amounted  almost  to  a  complete  transEorma- 

'    lion,  and  all  the  facts  learnt  are  now  reduced  to  a  clear 

I        One   of   the  greatest   aids   in  bringing   about  the 

I    progress   has    been    the   establishment   ol    standards, 

,   which  has  enabled  the  doctrine  oE  energy  to  be  put  on 

a   firm   footing.      Arbitrary   standards    have    merely 

j    reference    to    some    fixed   element    oE    its    own    kind. 

Absolute  standards  have  reference  to  the  etementi  of 

lime,  space,  and   mass.     It  is  the  adoption  of  these 

I    standards  which  distinguishes  the  present  from   the 

past.     It  is  necessary  that   a  clear  conception  of  the 

thing  to  be  measured  be  gained,  but  this  grows  up  in 


thec< 


B  sractical  results  benefit  science  to  a  very  great 

If  a  new  instrument  is  invented  for  practical 

laws  affecting  it  become  investigated.    The  use 

ilectric  telegraph  has  led  to  an  investigation  of 

n  operations  are  transferred  from  the  workshop 
aboratory  the  object  is  changed,  as  then  It  is  lo 
the  laws  oE  the  question  and  not  to  obtain  a 
al  tesidt  that  is  aimed  at ;  the  criterion  of  success 
rent  in  the  two  cases.  In  both  cases  the  import- 
I  the  same — in  one  case  the  aspect  is  quati- 
ind  in  the  other  quantitative.  Until  phenomena 
hiced  to  mathematical  laws  their  value  can- 
estimated,   since  to  make  the  phei 


ofti 


The  first  step  towards  the  fixing  of  standards  was 
made  when  Ohm  enunciated  his  well-known  law.  Gauss 
in  1832  showed  how  an  absolute  measure  could  be 
obtained  of  the  intensity  of  the  earth's  magnetism. 
In  1840  Weber  showed  how  this  could  be  applied  to 
electric  currents.  Biot  and  Savart  showed  how  Oersted's 
discovery  could  be  expressed  in  the  same  way.  Later 
Weber  pointed  out  how  a  circular  conductor  when 
rotated  could  generate  a  definite  current  whose  dimen- 
sions could  be  thus  obtained  in  absolute  measure  \  he 
further  calculated  the  electro -chemical  value  of  the 
current,  showing  how  many  grammes  oE  water  could  be 
decomposed  in  a  given  time  by  a  given  amount  of 

In  1851  Weber  published  a  complete  theory,  showing 
how  the  earth's  magnetic  intensity  could  be  related  to  the 
dimensions  of  the  electric  current,  and  how  the  elements 
of  length  and  time  were  involved.  Ohm's  law  enabled 
this  to  be  done,  as  all  the  terms  are  interchangeable. 
Two  elements  being  known,  the  third  can  always  be 
determined.  Weber  actually  formed  material  standards 
and  deposited  them  in  the  museum  at  Leipiic,  the 
dimensions  being  to,  5,  and  ^  ohms. 
'  Sir  William  Thomson  fully  appreciated  and 
'  adopted  Weber's  reasoning,  and  he  showed  how  the 
motion  of  a  conductor  through  a  magnetic  field  could 
be  expressed  in  thermal  and  chemical  units.  He  thus 
determined  the  value  of  the  volt  at  1-07  of  a  Daniell 


S  the  re 


ult  was  given 


1*026  oE  a  Daniell  cell,  a 

Since  the  value  of  the  unit  of  resistance  was  deter- 
mined,  Mr.  Lalimer-Clark  and  Kohlrausch  also  deter- 
mined  the  value  of  the  Daniell  cell. 

About  1861  the  necessity  for  expressing  the  measure- 
ments used  in  connection  with  the  testing^  of  submarine 
cables  in  standards  was  strongly  felt,  and  in  1861,  at  the 
Manchester  meeting  of  the  British  Association,  a  com- 
mittee was  appointed,  who  undertook  the  work  of 
forming  material  standards,  a  grant  of  £10  beinggiven 
for  the  purpose.  The  experiments  lasted  till  i8?0, 
during  which  time  the  sura  of  ^590  had  been  granted. 
The  advantage  of  the  standards  was  abundantly  re. 

The  value  of  the  standard  unit,  as  calculated  by 
diSerent  workers,  differed  considerably,  as  under  !— 

1870  Kohlrausch     I'OipC 

1873   Loreni  -9717 

1876  Rowland         -gsia 

1877  Weber  rooa 


52 


THE  TELEGRAPHIC  JOURNAL. 


[February  i,  1881. 


It  is  very  important  that  the  time  value  be  deter- 
mined. 

The  experimental  methods  adopted  depended  upon 
induced  currents  with  one  exception,  in  which  the 
measurement  was  made  by  the  beat  developed  in  a 
wire. 

In  Lorenz's  method  a  steady  current  was  employed 
by  rotating  a  copper  disc,  this  method  is  only  men- 
tioned as  being  a  simple  ixiethod,  and  accuracy  is  not 
claimed. 

Dr.  Schuster  has  been  experimenting  at  the  Caven- 
dish Laboratory,  Cambridge,  with  the  original  instru- 
ments, and  further  experiments  are  to  be  made  with  a 
new  apparatus. 

Considerable  doubts  having  existed  as  to  the  per- 
manence of  the  existing  standards,  experiments  were 
made  in  1867  by  Dr.  Crystal  on  the  standards  originally 
formed ;  these  appeared  to  be  quite  correct  and  un- 
changed, with  the  exception  of  the  platinum-iridium 
standard,  which  had  gone  down  slightly.  Dr.  Fleming, 
who  had  made  some  experiments  on  the  temperature 
coefficients,  found  five  of  the  standards  right  and  two 
different  from  the  rest,  but  all  agreed  within  -n^th  of 
each  other. 

Amongst  the  various  methods  of  testing,  two  are 
capable  of  various  applications  as  showing  pure  and 
applied  science,  viz.,  the  Wheatstone  bridge  and 
Poggendorif's  method  of  determining  the  relative  elec- 
tro-motive forces  of  batteries.  Thomson's  condenser 
method  on  the  principle  of  the.  bridge  was  also  to  be 
enumerated,  as  well  as  Mann's  method  of  determining 
the  resistance  of  batteries.  The  condenser  method 
had  a  practical  application  in  the  duplex  telegraph 
system.  Poggendorif 's  method  gave  rise  to  the  "  Po- 
tentiometer" of  Mr.  Latimer-Clark,  and  the  latter 
instrument  was  useful  for  determining  the  absolute 
value  of  currents. 

Sir  Charles  Bright's  and  Mr.  Latimer  -  Clark's 
division  of  the  units  into  decimal  multiples  has 
proved  of  great  value,  and  the  use  of  the  dyrte  and  the 
erg  was  suggested  by  the  ohm  and  the  volt. 

In  concluaing  his  address.  Professor  Foster  said  that 
he  would  suggest  that  until  the  dimensions  of  the  elec- 
trical units  were  settled  beyond  dispute,  the  Society  of 
Telegraph  Engineers  and  Electricians  should  become 
the  depository  of  the  standards  for  general  use,  and 
should  issue  certificates  of  the  value  of  resistances  sub- 
mitted to  them,  as  was  done  at  the  Kew  Observatory 
with  other  standards. 

At  the  conclusion  of  the  address,  a  vote  of  thanks 
was  proposed  by  Mr.  Edward  Graves,  who  said  that  it 
was  a  great  point  that  the  addresses  of  the  presidents  were 
always  of  a  varied  character.  Great  points  of  import- 
ance were  brought  forward  by  Professor  Foster.  His 
address  was  a  risunU  of  scientific  discoveries  of  a 
qualitative  character  which  pointed  to  the  necessity  for 
exact  calculation. 

He  begged  to  move  that  the  address  be  printed  in 
the  Journal  of  the  Society. 

Professor  Hughes  seconded  the  motion,  which  was 
carried  unanimously. 

A  paper  was  then  read  by  Mr.  A.  W.  Heaviside  on 
"  Telephonic  Induction,"  in  which  the  results  of  some 
experiments  were  given.  It  was  pointed  out  that  in- 
duction could  be  heard  in  a  telephone, held  near  a 
working  circuit  with  no  wires  attached  to  the  former. 
When  the  terminals  of  the  telephone  were  short- 
circuited  this  effect  entirely  disappeared. 

After  some  remarks  by  Professor  Hughes,  Mr. 
Stroh,  and  Mr.  A.  J.  S.  Adams,  the  meeting  ad- 
journed. 


PHYSICAL  SOCIETY.— Jan.  22. 
Professor  W.  G.  Adams  in  the  Chair. 

New  member — Mr.  G.  Palgrave  Simpson,  B.Sc. 

"  Notes  on  the  Construction  of  the  Photophone,"  by 
Professor  Sylvanus  Thompson,  were  read  by  Professor 
Rheinold.     Professor  Thompson  was  led  by  experi- 
ment to   question  whether   Professor   Bell's  form  of 
photophone  receiver  was  adapted  to  give  the  best  re- 
sults.    Theoretically,  he  finds,  with  a  given  maximum 
of  incident  light  distributed  uniformly  over  the  surface, 
the  change  of  resistance  in  a  selenium  receiver  will 
vary   proportionally  with  its  linear  dimensions,  pro- 
vided its  parts  be  arranged  so  that,  on  whatever  scale 
constructed,   the   normal   resistance  shall  remain  the 
same.     A  cell,  n  times  greater  linearly  each  way,  will . 
produce   n  times  the  variation  in   resistance  for  the 
same  total  amount  of  light.    This  follows,  from  Pro- 
fessor W.  G.  Adams'  law,  that  the  change  in  the  re- 
sistance of  selenium  is  directly  as  the  square  root  of 
the  illuminating  power.    The  author  also  finds  that  if 
the  thickness  of  the  conducting  discs  in  the  enlarged 
cell  be  kept  the  same  as  before,  and  their  number  in- 
creased n  times,  the  change  of  resistance  will  be  n* 
times  as  great  as  before.    Selenium  cells  should  there- 
fore be  as  large  as  possible,  and  the  light  should  be 
distributed  over  them   uniformly,  not  focussed   to  a 
point.    A  conical  miirror  would,  therefore,  be  better 
than  a  parabolic  one  to  receive  the  beam.    Such  a  re- 
flector would  be  cheaper  to  construct,  and  there  woald 
be  a  minimum^of  loss  by^reflection,  as  the  light  would 
fall  perpendicularly  on  a  cylindrical  cell  parallej  to  its 
axis.    To  give  the  best  effect  its  angular  semi-aper- 
ture should  be  45**,  and  this  will  bring  the  front  end  of 
the  cell  in  the  same  plane  as  the  mouth  of  the  reflector. 
Professor  Thompson  has  also  constructed  an  improved 
cell  by  winding  parallel  wires  on  a  cylinder  of  slate 
grooved  with  a  double-threaded  screw  and  filling  the 
mterval  between  them  with  selenium.     This  form  gives 
superior  effects  to  Professor  Bell's  disc  devices. 

Mr.  Shelford  Bidwell  said  that  long  annealing 
improved  the  sensitiveness  of  selenium  for  photophonic 
purposes.  He  got  the  best  speech  from  cells  of  high 
total  resistance  made  with  fine  wire.  The  selenium 
should,  however,  have  a  low  specific  resistance.  With 
the  apparatus  he  showed  at  a  recent  meeting  of  the 
Society  he  could  now  transmit  articles  from  Nature 
and  the  Nineteenth  Century  so  that  every  word  could 
be  heard  by  the  listener. 

Professor  Guthrie  suggested  that  amorphous  phos- 
phorus should  be  tried  in  place  of  selenium,  as  a  more 
permanent  substance. 

Mr.  Glazebrook,  of  the  Cavendish  Laboratoiy, 
Cambridge,  read  a  paper  on  the  measurement  of  small 
resistances,  and  the  comparison  of  the  capacities  of 
two  condensers.  In  measuring  small  resistances  by  the 
Wheatstone  balance  the  results  differed  on  varying  the 
resistance  in  the  battery  wires.  According  to  Pro- 
fessor Crystal,  this  was  due  to  a  thermo-electric  ^fifect 
produced  at  the  middle  point  of  the  divided  platinum- 
iridium  wire  when  the  contact  is  made  with  it.  It 
could  be  avoided  by  making  this  contact  first,  and  then 
making  the  battery  contact.  Mr.  Glazebrook  investi* 
gated  the  effect  mathematically  and  experimentally. 
He  suggested  that  the  resistance  in  the  battery  wire 
should  be  kept  small  in  comparison  with  the  other  re- 
sistances, and  then  the  effect  was  inappreciable.  It 
could  also  be  eliminated  by  taking  two  measurements 
with  reversed  currents  and  calculating  out.  The  author 
next  considered  the  effect  of  a  small  leakage  in  com- 
paring condensers  by  the  Wheatstone  balance  method* 

Dr.  HoPKiNSON  stated  that  he  had  found  a  modifica- 
tion of  this  plan  to  be  very  promising.    For  the  batteiy 
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he  uses  an  induction  coil,  and  for  the  galvanometer  a 
telephone.  Thus  a  high  electromotive  force  and  sensi- 
bili^  was  obtained. 


Ittbx  f  afenfs— 1881, 


39.  **  Improvements  in  street  curbs  and  gutters  in- 
tended for  the  reception  of  telegraph  wires."  H.  J. 
Haddan.  (Communicated  by  J.  D.  Townsend.)  Cont' 
pUte.     Dated  January  4. 

48.  "  Apparatus  for  generating  and  utilising  elec- 
tricity for  hghting  and  other  purposes."  W.  R.  Lake. 
(Comaitmicated  by  E.  Et^ve.)     Dated  January  4. 

56.  "  Mechanical  telegraphs.**  W.  Chadburn. 
Dated  January  5. 

6$.  "Electric  lighting."  J.  M.  Justice.  (Com- 
municated by  H.  C.  Spalding.)     Dated  January  6. 

78.  "  Dynamo-electric'machines  for  electric  light- 
ing."   J.  E.  H.  Gordon.    Dated  January  6. 

53.  "  Telephonic  apparatus  and  conductors.'*  J. 
Imray.  (Communicated  by  C.  Herz.)  Dated  January 
8. 

108.  "  Improved  apparatus  for  and  means  of  con- 
verting heat  into  electricity.'*  J,  C.  Ramsden.  Dated 
January  8. 

129.  "Improvements  in  galvanic  polarisation 
batteries,  or  magazines  of  electricity,  and  the  applica- 
tion of  the  same,  and  in  apparatus  connected  there- 
with.**    J.H.Johnson.     Dated  January  ii. 

153.  "  Electric  batteries.*'  J.  A.  Lund.  Dated 
January  la. 

153.  "  Electric  lamps."  A.  Muirhead  and  J. 
HoPKiNSON.    Dated  January  12. 

3oa  "Transforming,  conveying,  and  applying 
power  by  means  of  electricity,  and  apparatus  for  that 
purpose.**  J.  Imray.  (Communicated  by  J.  E.  Cava- 
nelfas.)     Dated  January  15. 

218.  "  Apparatus  for  producing  electric  light.'*  J. 
E.  H.  Gordon.    Dated  January  17. 

225.     "  Improvements  in  electric  lamps,  in  the  manu- 

-  facture  of  parts  thereof,  and  means  of  turning  on  and 

off  electric   currents   for  lighting  and   extinguishing 

lamps  for  other  purposes.**     St.-G.  L.  Fox.     Dated 

January  18. 

229.  "  Improvements  in  the  process  of  restoring 
waste  vulcanised  india-rubber  or  gutta-i>ercha,  and  in 
compounds  produced  thereby;  which  invention  also 
comprises  improvements  in  telegraphic  or  telephonic 
wires  coated  and  covered  with  such  compounds  or  other 
materials."  H.  H.  Lake.  (Communicated  by  H.  A. 
Clark.)     Compute.     Dated  January  18. 

245.  "  Improvements  in  the  construction  of  appa- 
ratus for  lighting  gas,  which  improvements  are  also 
applicable  to  other  electrical  appliances."  C.  L. 
Clark  and  J.  Leigh.    Dated  January  20. 

253.  "Improvements  in  apparatus  for  producing 
electric  currents  and  applying  them  for  illumination, 
and  for  the  transmission  of  power,  as  for  example,  for 
the  steering  of  ships."  C.  G.  Gum  pel.  Dated 
January  20. 

264.  "Certain  improvements  in  apparatus  for 
measuring,  generating,  and  using  electric  currents." 
A.  Apps.     Dated  January  21. 

275.  "  Electric  semaphores  for  railway  purposes." 
W.  R.  Lakr.  (Communicated  by  F.  R.  F.  Brown.) 
Compute.    Dated  January  21. 


286.  "Telephones."  F.  H.  F.  Engbl.  (Commu- 
nicated by  J.  H.  Konigsleib.)     Dated  January  22. 

288.  "  Improved  method  of  and  appliances  for  con- 
trolling and  regulating  the  speed  of  engines  employed 
for  driving  dynamo-electric  machines."  J.  Richard- 
son.    Dated  January  22. 

304.  "  Improvements  in  the  manufacture  of  carbon 
and  graphite,  which  invention  also  comprises  the  for- 
mation  of  these  materials  into  rods,  bars,  pencils,  and 
other  articles  and  apparatus  therefor."  R.  Werdbr- 
MANN.     Dated  January  22. 


ABSTRACTS     OF     PUBLISHED 
SPECIFICATIONS,  1880. 

1826.     "  Apparatus    for    producing  electric   light." 

{AMES  Edward  Henry  Gordon.      Dated   May  4th. 
)escribes  the  lamp  illustrated  in  the  number  of  the 
Telegraphic  Journal  for  Dec  ist,  1880. 

1907.  "Railway  signal  apparatus."  William 
Robert  Sykes.  Dated  May  loth.  6d.  Has  reference 
to  improved  mechanical  and  electrical  arrangements 
for  carrying  out  a  combined  lock  and  block  system 
of  signalling  or  working  signals. 

2x83.  *'  Railway  signalling  apparatus."  Charles 
Ernesto  Spagnoletti.  Dated  May  28th.  6d.  This 
invention  has  for  its  object  improvements  in  controlling 
and  working  trains  on  railways  by  locking  signals,  and 
interlocking  them  with  the  block  telegraph^system  by 
electrical  and  mechanical  means,  the  trains  in  their 
course  assisting  in  the  completion  of  the  system.  {See 
page  43.) 

2354*  "Batteries  for  the  transmission  of  sound." 
Robert  Henelade  Courtenay.  Dated  June  loth. 
2d.  Has  for  its  object  the  construction  of  either  a  single 
cell  or  a  series  of  batteries  in  such  a  way  as  to  form 
either  a  single  or  compound  transmitter  of  sound  by 
means  of  a  tension  spring  adjusted  to  the  negative 
element  of  the  battery.     {Provisional  only.) 

2387.  "Electric  telegraphs,  &c."  Sir  Charles 
Tilston  Bright.  Dated  June  12th.  6d.  Consists  of 
improvements  in  the  receiving  apparatus  of  electric 
telenaphs  and  other  instruments  employed  for  sig. 
nalhng  by  electricity,  whereby  the  action  of  the  moving 
parts  is  rendered  more  distinct  and  the  electromotive 
force  requisite  to  produce  a  signal  is  much  reduced. 

2390.  "Working  of  railway  signalling  apparatus." 
George  Kift  Winter.  Dated  June  12th.  lod. 
Relates  to  improvements  in  and  connected  with  the 
working  of  railway  signalling  apparatus,  has  especial 
reference  to  improvements  in  block  telegraph  instru- 
ments which  require  the  combined  action  of  the  signal- 
men at  the  ends  of  a  section  in  order  that  the  indications 
of  the  instruments  may  be  varied,  so  that  no  signal  is 
complete  until  it  has  been  acknowledged,  the  combined 
action  of  the  signal  itself  and  its  acknowledgment 
being  required  to  cause  the  instrument  to  indicate  the 
signal  that  has  passed,  and  in  which  the  state  of  the 
line  is  clearly  indicated,  not  only  as  to  whether  there  is 
a  train  on  the  section  or  not,  but  also  the  direction  in 
which  a  train  is  travelling  over  the  section ;  and  a  modi- 
fication of  which  allows  of  either  signalman  causing 
both  instruments  to  indicate  "  train  on  line,"  i.e,i  the 
"  dange/"  signal,  but  requires  the  combined  action  of 
both  signalmen  to  remove  the  "danger"  signal  and 
cause  the  instruments  to  indicate  "  line  clear."  The 
invention  also  has  reference  to  the  connection  of   a 


THE  TELEGRAPHIC  JOURNAL. 


[February  i,  iSKi. 


starting. semaphore  wilh  the  block  instruments  and 
with  an  attachment  to  the  permanent- way  in  such  a 
manner  as  that  it  is  put  to  "danger"  by  the  passage 
of  a  train  into  the  block  section  between  such  instru- 
ments, and  can  only  be  lowered  bythe  combined  action 
o£  the  signalmen  at  the  ends  of  that  section. 

2453.  "Electric  apparatus  for  working  railway 
brakes."  John  Clayton  Mewburn.  (A  communica- 
tion from  abroad  by  Ferdinand  Auguste  Achard,  oE 
Paris.)  Dated  June  t7th,  6d.  Relates  to  electric 
apparatus  for  working  railway  brakes,  and  more  par- 
ticularly to  improvements  in  the  apparatus  described 
in  the  Telegrafhtc  Jdubnal  for  August  islh,  1878. 


>!  Hei 


2610.     "TelephonL  ., . 

communication  from  abroad  from  F.A.  Gowerof  Paris.) 
Dated  June  26lh.    6d.     Relates  to  Hie  combination  of 


I  ot  the  box.     Fig.  4  is  a  plan  of  the  underside  of  the 

I  microphone  shown  In  Eg.  a.    This  microphone  is  con- 

I  nected  with  the   principal   circuit  by  means  of   wires, 

I  a,  o'p  which  are  broken  off  in  figs,  3  and  4.     When  the 

■  plate  of  the  microphone  is  in  the  position  shown  in  fig. 

!  2  so  as  to  close  the  box,  the  wire,  a,  fig.  4,  is  joined  to 

'  the  wire,  a,  fig.  3,  and  the  wire,  a',  fig.  4,  is  joined  to  the 

1  wire    a',  fig,  3.     A  microphone,  b,  of  any  suitable  con- 

I  struction   (but  by  preference  having  at  least  six  contact 

I  points,  4)  is  attached  to  the  upper  part,  K,  of  a  box,  A, 
the  lower  part  of  which  box  is  provided  with  a  Gowet 

I  telephone,  c,  constructed    in  the  form    known  as    the 

I  chronometer   telephone.    This  telephone   is   provided 

j  with  a  bifurcated  acoustic  or  speaking  tube,  d,  having 

I  two  branches,  d',  in  order  to  enable  the  operator  to 

I  listen  with  both  ears  if  required.    Commutators  e  are 

I  provided  at  the  side  of   the   box  for  the   purpose  of 


what  is  known  as  the  Cower  telephone  wiih  a  micro- 
phone enclosed  in  the  same  case.  Fig.  i  is  a  front 
elevation  of  the  improved  apparatus,  a  part  of  the  front 
of  the  box  being  removed  in  order  to  show  the  position 
of  the  commutator.  In  this  figure  it  will  be  observed 
that  the  commutator  is  not  in  contact  with  the  binding 
iiost.  Fig.  2  is  a  side  elevation  of  the  apparatus,  partly 
in  section,  a  portion  of  the  side  of  the  box  being  re- 
moved in  order  to  show  the  communication  between 
the  microphone  and  the  principal  circuit.  Fig.  3  is  a 
plan,  the  microplione  being  removed  in  order  (o  show 
clearly  the  arrangement  of  all  the  parts  on  the  interior 


interrupting  the  passage  of  the  ciiTTent  from  the 
battery  and  opening  the  circuit  of  the  call  bells.  After 
working  the  apparatus  the  extremities,  d,  of  tb* 
acoustic  tubes,  o,  d',  are  placed  in  holders  coonectad 
with  the  commutators,  B,  and  the  circuit  is  thei^ 
interrupted,  as  shown  in  fig.  i,  in  which  figure  the 
commutator,  e,  is  shown  out  of  contact  with  the  bind* 
ing  post,  e.  An  electric  call  hell,  r,  is  provided  under- 
neath  the  box,  \,  and  a  knob,  c,  for  working  the  call 
bells  is  placed  at  the  upper  part  of  the  apparatus.  Aa 
induction  coil,  H,  is  placed  Inside  the  t>ox,  Mid  tbt 
microphone,  b,  and  the  battery  are  connected  to  tbs 
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>rimary  circuit,  whilst  the   Gower  telephone  and   the 
ine  are  connected  with  the  secondary  circuit. 

Claims, — ist.  The  combination  with  a  magnetic  tele- 
phone of  a  microphone,  the  two  instruments  forming 
onstituent  parts  of  one  and  the  same  apparatus,  sub> 
tantially  as  hereinbefore  described  and  illustrated  in 
he  accompanying  drawings,  and.  The  employment  in 
he  said  combination  of  a  flexible  double  tube  for 
peaking  and  listening,  substantially  as  hereinbefore 
lescribedand  illustrated  in  the  accompanying  drawings. 


€xiu  MottB. 


Old  Broad  Street,  January  28th,  1881. 

The  Anglo-American  Telegraph  Company,  Limited. 
—An  extraordinary  meeting  of  the  members  of  this 
Company  was  held  on  the  14th  inst.  at  the  City  Ter- 
ninus  Hotel,  Cannon  Street,  "to  consider  and,  if  so 
ietermined,  to  confirm  and  adopt  certain  agreements 
made  between  this  Company,  the  Direct  United  States 
Cable  Company,  Limited,  and  La  Compagnie  Fran^aise 
da  Telegraphe  de  Paris  k  New  Yof k,  with  respect  to  the 
working  of  the  lines  of  the  said  Companies,  and  division 
and  appropriation  of  the  traffic  receipts."    By  these 
agreements,  which  it  was  proposed  to  ratify,  the  traffic 
receipts  of  the  three  Companies  would  become  divisible 
in  the  following  proportions :— 63   per  cent,   to   this 
Company,  2X  per  cent,  to  the  Direct  United   States 
Cable  Company,  and  16  per  cent,  to  the  French  Com- 
pany, with  certain  modifications  in  the  event  of  inter- 
niptioa    of    the    respective    cables.      The    resolution 
approving  of  the  agreements  having  been  moved  by 
the  chairman,  Viscount  Monck,  and   seconded  by  Sir 
D.Gooch,  M.P.,  was,  after  some  discussion,  put  to  the 
meeting,  and  was  carried  with  two  dissentients. 

Direct  United  States  Cable  Company,  Limited. 
—An  extraordinary  general  meeting  of  this  Company 
vas  held  on  the  14th  inst.  at  the  City  Terminus  Hotel, 
"  to  consider,  and  if  approved,  to  confirm  and  adopt 
certain  agreements  made  between  the  Anglo-American 
Telegraph  Company,  Limited,  the  direct  United 
States  Cable  Company,  Limited,  and  La  Compagnie 
Fran^aise  du  T61^graphe  de  Paris  h  New  York,  with 
%pect  to  the  working  of  the  lines  of  the  said  Com- 
panies, and  the  division  and  appropriation  of  the  traffic 
receipts."  Mr.  W.  Ford  presided,  in  the  absence  of 
Mr.  Pender,  M.P.,  through  the  death  by  scarlet  fever  of 
bis  second  son.  The  solicitor  of  the  Company  read 
tbe  agreements,  four  in  number.  By  these  agreements, 
taken  in  connection  with  the  existinc^  agreements  be- 
tween the  Anglo-American  Telegraph  Company  and 
this  Company,  the  joint  receipts  of  the  three  Companies 
•ill  become  divisible  in  the  following  proportions : — 
63  per  cent,  to  the  Anglo  Company,  21  per  cent,  to  the 
Wrect  Company,  and  16  per  cent,  to  the  French  Com- 
pany, with  certain  modifications  in  the  event  of  inter- 
roption  of  their  respective  cables.  The  chairman,  after 
some  remarks,  concluded  by  moving  a  resolution  to 
cany  out  the  objects  of  the  meeting.  Mr.  Underdown 
seconded  the  motion,  which,  after  a  short  discussion, 
^  a  reply  from  the  chairman,  was  carried  unani- 
Boosly.  A  vote  of  thanks  to  the  chairman,  and  of 
^rnpathy  with  Mr.  Pender  in  his  bereavement,  closed 
^  proceedings. 

The  Board  of  this  Company  have  resolved  upon  the 
Payment  of  an  interim  dividend  of  5s.  per  share,  being 
^  the  rate  of  5  per  cent,  per  annum  for  the  quarter 
'Bded3ist  December,  1880,  such  dividend  to  be  payable 
Oft  and  after  the  i6th  February  next. 


The  Cuba  Submarine  Telegraph  Company, 
Limited. — At  the  nineteenth  ordinary  general  meeting 
of  this  Company,  held  on  the  19th  inst.,  the  chairman, 
Mr.  T.  Hughes,  in  moving  the  adoption  of  the  report 
and  accounts  (see  The  Telegraphic  Journal  of 
January  15th),  said  the  shareholders  would,  of  course, 
have  seen,  with  the  same  regret  as  the  board,  that  the 
past  half-year  had  been  one  of  the  worst,  if  not  the 
worst,  that  the  Company  had  experienced  in  the  ten 
years  of  its  existence,  and  from  the  documents  which 
had  been  submitted  to  them  they  would  have  no  diffi. 
culty  in  accounting  for  this  state  of  things.  They  would 
have  seen  that  practically  during  the  greater  part  of  the 
year  the  majority  of  the  sections  of  the  West  India  and 
Panama  Company's  lines  had  not  been  working,-and 
they  were  the  best  feeders  of  this  Company,  and  the 
source  upon  which  they  almost  relied  for  their  traffip. 
When  such  a  condition  of  things  as  that  prevailed,  the 
result  must  be  prejudicial  to  the  Company.  He  was 
happy  to  say,  however,  that  towards  the  end  of  the 
year,  by  the  exertions  of  the  West  India  and  Panama 
Company,  their  lines,  with  two  exceptions,  were  now  in 
working  order,  the  result  being  at  once  apparent,  be- 
cause their  private  advices  showed  that  the  traffic  was 
already  to  a  considerable  extent  righting  itself.  He 
regretted,  however,  to  say  that  the  two  sections  which 
remained  to  be  repaired  of  the  West  India  Company's 
system  were  two  of  the  most  important,  namely,  the 
Demerara  section  and  the  Colon  section,  through  the 
latter  of  which  the  traffic  from  the  isthmus  came  to 
Europe.  This  section  was  of  increasing  importance  at 
the  present  time,  on  account  of  the  expedition  which 
M.  Lesseps  was  just  about  to  despatch  to  the  isthmus. 
After  some  further  remarks  the  motion  was  seconded 
and  carried  unanimously. 

The  chairman  then  moved  the  payment  on  the  20th 
inst.  of  dividends  at  the  rate  of  5  per  cent,  per  annum 
on  the  ordinary  shares  and  at  the  rate  of  10  per  cent, 
per  annum  on  the  preference  shares;  this  having  been 
seconded  was  unanimously  carried.  The  meeting  then 
closed  with  the  usual  vote  of  thanks. 

The  Eastern  Telegraph  Company,  Limited. — 
The  report  of  the  directors  to  the  seventeenth  half- 
yearly  ordinary  general  meeting,  held  yesterday  (the 
27th  January),  stated  that  the  accounts  and  balance- 
sheet  for  the  six  months  ended  30th  September, 
1880,  show  the  Company's  revenue  for  this  period 
amounted  to  ;£268,Z28  15s.  5d.,  from  which  is  deducted 
£6S,o^g  Z2s.  4d.  for  the  ordinary  expenses  of  the  Com- 
pany, and  £20,^76  7s.  2d.  for  expenditure  relating  to 
repairs  of  cables  during  the  half-year,  as  shown  in  the 
annexed  accounts,  which,  with  ;f3,276  5s.  6d.  for  income 
tax,  leaves  a  balance  of  jfi 66,336  los.  5d.  From  this 
amount,  ;f43,o8i  2s.  4d.,  the  interest  on  debentures  and 
the  dividend  on  the  6  per  cent,  preference  shares  to  the 
30th  September,  1880,  together  with  two  interim  divi- 
dends on  the  ordinary  shares  for  the  quarters  ending 30th 
June  and  30th  September,  1880,  amounting  together  to 
;f  137,906  2s.  4d.,  have  been  paid,  leaving  a  balance  of 
jf 28,430  8s.  id.  to  be  carried  forward.  The  several 
sections  of  the  Company's  cables  are  in  good  working 
order,  with  the  exception  of  the  Direct  Lisbon  Cable, 
laid  in  1870.  This  cable  has  been  a  source  of  great 
expense  to  the  Company,  owing  to  very  frequent  break- 
ages caused  by  the  great  irregularity  of  the  bottom  of 
the  ocean.  In  1876  a  break  occurred  In  2,000  fathoms 
water,  and  pending  a  favourable  opportunity  for  effect- 
ing repairs  at  this  depth,  arrangements  were  made  for 
an  alternative  land  line  through  Portugal,  connected  by 
a  short  cable  with  Vigo.  As,  however,  the  land  line 
and  also  the  Company's  duplicate  cable  between  Vigo 
and  Lisbon  were  interrupted  every  winter,  endeavours 
were  made  last  summer  to  restore  the  direct  cable. 
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and  change  the  position  of  the  Vigo-Lisbon  cable. 
Both  of  these  operations  were  successfully  accom- 
plished. The  directors  regret,  however,  to  report  the 
breaking  of  the  direct  cable  within  three  months  after 
it  was  repaired ;  but  as  the  interruption  has  occurred 
ID  a  portion  of  the  new  cable  so  recently  laid,  no  doubt 
is  entertained  of  the  restoration  of  the  line  by  the  Com- 
pany's repairing  ship  Chiltern  early  next  summer.  The 
revenue  above  mentioned  includes  the  dividends  for 
the  half-year  in  resjiect  of  the  Eastern  and  South 
African  line,  which  is  worked  by  this  Company,  and  in 
which  the  Company  hold  nearly  all  the  shares.  The 
Eastern  and  South  African  Telegraph  Company,  after 
paying  all  working  expenses  and  charges  for  debenture 
interest  and  sinking  fund,  have  paid  a  dividend  of  9s. 
per  share  (;f  10)  for  the  nine  months  ending  30th  Sep- 
tember last  (the  period  since  the  line  was  opened  for 
traffic),  being  at  the  rate  of  6  per  cent.  i>er  annum, 
placing  £2fSQO  to  a  reserve  fund  for  maintenance  ship 
and  hulk,  and  ;f  25,000  to  a  general  reserve  and  renewal 
fund,  and  carrying  forward  a  balance  of  ^5,124  os.  7d. 
Mr.  J.  Pender,  having  moved  the  adoption  of  the 
report,  the  same  having  been  seconded,  in  reply  to 
questions  alluded  with  satisfaction  to  the  existing  state 
of  affairs  as  to  the  Eastern  and  South  African  Tele- 
graph Company  and  the  arrangements  they  made 
respecting  it.  If  their  policy  were  followed,  he  hoped 
that  that  undertaking  would  some  dav  be  an  appendage 
of  the  Eastern  Company  without  having  cost  them 
very  much.  There  had  been  a  considerable  advance 
in  the  value  of  their  property  since  the  picking  up  of 
the  Direct  Lisbon  cable  under  the  circumstances  re- 
ferred to.  There  was  no  doubt  that  with  increased 
trade  in  Egypt  their  revenue  as  regarded  that  country 
would  also  increase.  On  the  authority  of  Sir  James 
Anderson  they  considered  that  the  new  cable  had  been 
broken  just  upon  the  edge  of  the  bank  where  the  water 
deepened  suddenly,  and  that  the  part  of  the  cable 
that  was  new  would  be  repaired  inexpensively.  The 
breakage  was  through  no  defect  in  the  cable.  He 
thought  that  a  permanent  5  per  cent.,  with  the  prospect 
of  a  bonus,  was  better  than  a  fluctuating  dividend. 
Their  reserve  fund  was  ;f300,ooo,  as  against  a  capital 
expended  of  ;f 5 ,000,090.  If  they  had  25oo,ooo  at  the 
credit  of  reserve  fund  they  could  replace  any  of  their 
cables  without  going  to  the  public  for  money.  The 
motion  was  unanimously  adopted. 

The  directors  of  the  Globe  Telegraph  and  Trust 
Company  announce  an  interim  dividend  of  3s.  per 
share  on  the  preference  shares,  and  of  is.  6d.  per  share 
on  the  ordinary  shares. 

The  Submarine  Telegraph  Company  have  removed 
their  offices  to  No.  2,  Throgmorton  Avenue,  London 
Wall. 

The  Eastern  and  South  African  Telegraph  Com- 
pany, Limited,  announce  the  restoration  ot  telegraphic 
communication  with  Cape  Colony,  Orange  Free  State, 
and  Griqualand  West. 

The  superintendent  in  England  of  the  "  Compagnie 
Fran^aise  du  Tel6graphe  de  Paris  d.  New  York  "  in- 
forms us,  under  date  the  17th  inst.,  that  the  fault  in 
their  Brest- St.  Pierre  cable  has  been  removed,  commu- 
nication to  America  by  this  Company's  line  being  thus 
restored.  The  vessel  which  effected  restoration,  the 
s.s.  Pouyer  Quertier,  left  Havre  on  the  nth  inst.,  and 
the  repair  was  completed  on  the  i6th.  This  prompti- 
tude on  the  part  of  Mr.  Dieselhorst  and  his  staff  stands 
out  in  striking  contrast  to  the  failure  to  repair  the 
Brest  cable  of  the  Anglo  Company,  mentioned  on  p.  15 
in  our  issue  of  the  xst  of  January. 


With  reference  to  the  reports  of  new  Atlantic  cable 
competition,  we  may  state  that  Mr.  Jay  Gould  has 
contracted  for  the  manufacture  of  two  cables,  and  that 
they  are  already  being  constructed  by  Messrs.  Siemens 
Brothers  &  Co.,  Limited.  Last  week  it  was  reported 
that  Mr.  Jay  Gould  has  arrived  in  London  ;  this  was, 
and  is  still,  we  believe,  incorrect. 

The  following  are  the  final  quotadons  of  tdeg^phs  for 
Jan.  28th: — Anglo-American,  Limited,  60-60^ ;  Ditto,  Pre- 
ferred, 88.89  *  I^itto,  Deferred,  32-32! ;  Black  Sea,  Limited, 
;  Brazilian  Submarine,  Limited,  9i-ioi;  Cuba,  Limited, 
8J^.9|;  Cuba,  Limited,  10 percent.  Preference,  i6f-i7i;  Direct 
Spanish,  Limited,  2i-3li  Direct  Spanish,  10  per  cent.  Pre- 
ference, I2i-I2};  Direa  Uruted  States  Cable,  Limited,  1877, 
io}-ii|;  Scrip  of  Debentures,  101-XO3 ;  Eastern,  Limited, 
9i-9i  t  Eastern  6  per  cent.  Preference,  I2(-I2f ;  Eastern, 
6  per  cent  Debentures,  repayable  October,  1883,  102- 
106;  Eastern  5  per  cent.  Debentures,  repayable  Aagnsc, 
1887,  102-105  ;  Eastern,  5  per  cent.,  repayable  Aag-.,  18^, 
104-107;  Eastern  Extension,  Australasian  and  China, 
Limited,  loi-iof ;  Eastern  Extension,  6  per  cent.  Debenture, 
repayable  February,  1891,  110-X13;  5  per  cent.  Australian 
Gov.  Subsidy  Deb.  Scrip,  1900,  104-106  ,*  Ditto,  registered, 
repayable  1900,  104-106  ;  Ditto,  5  per  cent.  Debenture, 
1890,   X02-104;    Eastern  and  South  African,  Limited, 

5  per  cent.  Mortgage  Debentures,  redeemable  1900, 
101-103;  Ditto,  ditto,  to  bearer,  101-103 ;  .German 
Union  Telegraph  and  Trust,  9}-ioi ;  Globe  Telegraph  and 
Trust,  Limited,  6J-6f ;  Globe,  6  per  cent.  Preference,  iif- 
I2i;  Great  Northern,  ii-iii;  Indo-European,  Limited,  26- 
27;  London  Platino- Brazilian,  Linuted,  5f-6i;  Mediter- 
ranean Extension,  Limited,  2k  -3;  Mediterranean  Extension, 
8  per  cent.  Preference,  lol-ii ;  Reuter's  Limited,  lof-ili; 
Submarine,  265-270 ;  Submarine  Scrip,  a|-ai ;  West  Coast 
of  America,  Limited,  4-4^;  West  India  and  Panamaii 
Limited,  if-i(  ;  Ditto,  6  per  cent.  First  Preference,  6|-7; 
Ditto.ditto,  Second.Preference,  5^-6i ;  Western  and  Braziliao, 
Limited,  7i-8 ;  Ditto,  6  per  cent.  Debentures  **  A,**  106-II0; 
Ditto,  ditto,  ditto,  '*  B,"  98-101 ;  Western  Union  of  U.  S.  7 
per  cent.,  i  Mortgage  (Buil4ing)  Bonds.  120-125;  ^^ 

6  per  cent.  Sterling  Bonds,  104-107  ;  Telegraph  Coostnx- 
tion  and  Maintenance,  Limited,  36-36I;  Ditto,  6  perceoL 
Bonds,  103-106;  Ditto,  Second  Bonus  Trust  Ceitificates, 
3i*3f  •  India  Rubber  Company,  18J-19 ;  Ditto,  6  per  cent 
Debenture,  107-109. 


TRAFFIC  RECEIPTS. 


Name  of  Company. 


Anglo-American 

Brazilian  Submarine ... 
Cuba  Submarine     ...... 

Direct  Spanish    

Direct  United  States... 

Eastern    

Eastern  Extension 

Great  Northern  

Indo-European    

Submarine  

West  Coast  America ... 
Western  and  Brazilian 
West  India 


Decbmbcr. 


z88o. 
£ 

tl8,900 
2.300 
1.520 

48,776 
28,010 
16,800 

•*• 
* 

13,038 


X879. 

... 
12,624 

... 

45.704 
26,025 

16,936 


iNOtKASBOr 

Decxkass> 


... 


Deci,oi7 
Dec.  31 


... 


Inc.  3,0;* 
Inc.  1,99$ 
Inc.  i^ 


11,496 


Inc.  1,54^ 


*  Publication  temporarily  suspended. 

t  Five  weeks  x88o  compared  with  four  wmIcs  in  (879. 
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THE  THEORY  OF  ELECTRIC  LIGHTING. 

electric  tigbt  has  now  been  established  on  such 
basis  that  any  doubts  which  may  previously 
with  regard  to  its  chances  of  success 
■ely  died  away.  But  although  the  practical 
^^TCM  has  been  great,  the  laws  upon  which  a  cor- 
rect calculation  of  the  economy  of  the  light  must  be 
bated  seem asfarfrom being undersload ordiscovcred 
31  ever.  Tliis  is  partly  due,  no  doubt,  to  the  fact 
that  practical  men  are  seldom  good  mathematicians, 
and  whilst  they  can  form  3  rough  estimate  of  the 
value  of  the  performance  of  any  particular  machine 
or  lamp  in  which  they  are  interested,  they  fail  to  see 
ia  what  way  any  variation  from  the  existing  order 
«f  things  tends  to  affect  the  economy  of  the  work 
performed. 

It  is  almost  impossible  to  see  in  what  way  the 
various  elements  which  constitute  the  laws  govern- 
ing the  action  of  dynamo  machines  affect  one 
laotber  without  a  good  knowledge  of  mathematics. 

The  only  method  by  which  fair  comparisons  can 
be  made  between  various  machines  without  some- 
what complicated  mathematical  investigations  being 
introduced,  is  by  working  each  machine  under 
exactly  the  same  conditions. 

The  question  of  efficiency  as  regards  light  pro- 
duced is  but  very  little  affected  by  the  class  of  lamp 
employed.  Every  arc  lamp,  no  matter  by  what 
tnechanism  it  is  regulated,  practically  gives  the 
came  amount  of  light  for  a  given  current.  It  is  in 
ihe  dynamo  machine  that  the  question  chie'ly  lies. 

Up  to  the  present  time  no  single  satisfactory  trial  of 
various  machines  has  yet  been  made,  principally  he- 
cause  machines  of  a  different  class  have  been  entered 
into  competition  one  against  the  other.  If  any  satis- 
&cto[7  results  are  to  be  obtained  it  would  be  by 
tiding  the  various  types  of  machine,  eaiA  wound  to  Ihe 
tanu  resistame,  and  then  with  a  given  horse-power  to 
determine  the  amount  of  current  generated  by  each 
machine.  To  try  a  high  resistance  machine  of  one 
type  against  a  low  resistance  machine  of  another 
type  is,  in  our  opinion,  to  render  any  comparison 
quite  erroneous.  The  question  of  high  versus  low 
resistance  is  one  thing,  the  question  of  the  form  of 
the  inducing  and  induced  magnets  and  of  the  bob- 
tins  IB  another  question ;  the  two  should  be  tried 


quite  independently,  otherwise  no  satisfactory 
result  wilt  be  arrived  at.  If  the  mathematical  law- 
governing  the  action  of  the  machines  were  unders 
stood,  results  obtained  from  various  machines  could 
be  reduced  to  a  standard,  but  at  present  this  seems 
out  of  the  question. 

As  regards  lamps,  the  question  of  arc  venut 
incandescence  can  only  bo  fairly  settled  by  deter- 
mining with  a  given  current  what  amount  of  light 
is  obtained  with  the  two  systems ;  but  here  again 
the  standard  of  illumination  would  require  to  be 
fixed— at  present  it  ia  in  a  most  unsatisfactory  state  ; 
the  ordinary  photometric  measurements  in  candle 
power  are  liable  lo  great  error  and  misconstruction. 
There  can  be  little  doubt  but  that  the  factor  of 
"space  illuminated"  requires  to  be  taken  into  con- 
sideration in  making  calculations,  and  this  as  yet 
has  not  been  done. 

A  good  deal  of  information  would  be  arrived  at, 
with  regard  to  the  economy  of  the  electric  light,  if 
the  measurements  of  the  currents,  &c.,  were  made 
in  an  intelligent  and  straightforward  manner. 
Many  of  the  measurements  given  in  trials  are,  we 
believe,  but  little  more  than  guesses  at  the  truth, 
and  are  very  far  from  the  latter. 

As  an  example  of  careful  and  intelligent  methods 
of  measurement,  we  would  point  out  those  de- 
scribed in  an  article  on  "The  Brush  system  of 
electric  lighting,"  in  a  recent  number  of  our  con- 
temporary. Engineering.  The  substitution  method 
is  here  employed  for  determining  the  resistance  of 
the  lamps,  and  a  balance  method  for  determining 
the  potential  of  the  current.  Perhaps  the  best 
method  of  measuring  the  current  strength  in  a 
circuit  is  that  of  including  in  the  latter  n  resistance 
of  a  definite  and  known  value,  such  as  one  ohm,  and 
then  measuring  the  potential  between  the  two  ends 
of  the  latter  by  connecting  to  them  a  galvanometer 
having  a  high  resistance  in  its  circuit  ;  in  this  case 
the  deflection  obtained,  compared  with  the  deflection 
from  a  standard  electromotive  force  inserted  in  the 
place  of  the  one  ohm  resistance,  gives  at  once,  and 
accurately,  the  potential  between  the  two  ends  of 
the  latter,  and  this  potential,  divided  by  the  resis- 
tance, gives  correctly  the  strength  of  the  current. 
It  seems  curious  that  this  simple  and  accurate 
method  is  not  adopted,  instead  of  employing  a 
tangent  galvanometer,  which  at  best  is  not  a  satis- 
factory instrument.  The  measurement  of  the  current 
is  one  of  the  most  important  factors  in  determining 
the  efficiency  of  a  dynamo  machine,  and  it  is 
important  that  it  be  measured  correctly.  But,  as 
we  before  stated,  no  measurements  are  of  any  value 
unless  their  exact  signification  is  understood;  in 
fact,  if  anything,  they  tend  to  mislead  rather  than 
to  guide. 


t 


Fig.  3.  Fig.  2 


:H' 


February  15,  1881.] 


THE  TELEGRAPHIC  JOURNAL. 


59 


BRIGHTS  SINGLE  NEEDLE  SOUNDER. 


\ 

r 

\ 
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This  instrument,  the  invention  of  Sir  Charles  T. 
Bright,  is  practically  an  improvement  on  the  ordinary 
single  needle  apparatus,  and  can  be  adapted  to  the 
latter,  so  that  it  can  be  used  for  reading  from  either 
by  the  eye  or  the  ear.    Fig.  i  shows  the  back  of  the 
dial  of  the  improved  instrument.     Fig.  2  is  a  side 
elevation  of  the  same,  partly  in  section.    <j,  n^,  are 
two  electro-magnetic  coils  fixed  to  6,  the  lower  pole 
of  a  permanent  magnet  (the  middle  of  which  is 
indicated    by    dotted  lines),   by  which    they  are 
polarised ;  c,  c^,  are  the  upper  poles  of  the  coils, 
and  the  soft  iron  pole  pieces,  d,  d^,  pass  through 
the  poles,  into  which  they  are  screwed,  and  their 
distance  from  Mch  other  can  be  regulated  by  means 
of  adjusting  keyi  applied  to  the  brass  square  ends, 
e,  e^.    The  adjustment    by   this    means    is  very 
delicatfl^  and  the  polarisation  is  very  perfect,  owing 
to    the   intimate   contact   of  the    screw    threads 
throughout  the  surfaces.    An  opening  in  the  outer 
C3ue  of  the  instrument  opposite  to  the  square  ends 
enables  any  adjustment  to  be  made  by  the  keys 
without  removing  the  case,  as  shown  by  the  key  at 
e^  passing  through  a  hole  in  the  side  of  the  case, 
which  is  repesented  in  section,   /is  the  free  end 
of  a  movable  soft  iron  armature  or  tongue,  which  is 
polarised  by  ^,  g'^,  the  upper  pole  of  the  magnet, 
^/f  A°<1  h^  therefore  an  opposite  polarity  to  that 
of  the  poles,  d,  ^^  between  which  it  lies.    The 
other  end  (tf  the  tongue  is  supported  upon  pivots  in 
a  slot  cut  in  the  pole  of  the  magnet  between  ^,  ^'. 
A  lever^  h,  A>,  made  of  aluminium  for  the  sake  of 
lightness,  if  extended  from  the  axis  of  the  tongue 
on  tiie  upper  side  of  and  in  the  same  plane  with  it. 
The  lengtn  of  the  lever  is  greater  than  that  of  the 
toneue,  so  that  the  application  of  force  at  its  end 
has^through  its  greater  distance  from  the  axis  or 
fukrum  a  leverage  or  mechanical  advantage  over 
the  end  of  the  tongue  at  the  point  where  it  is 
opposite  the  poles,  d,d^.    The  end  of  the  lever  is 
connected  by  a  link  of  aluminium  to  the  end  of  a 
small  movable  lever  or  arm,/  which  is  mounted  on 
centres,  as  shown,  and  carries  an  adjustable  weight, 
i.   By  the  action  of  the  wei{;ht  through  /  upon  the 
lever,  the  latter  is  retained  m  its  pli^e  of  rest  or 
zero  when  no  current  is  passing  through  a,a^.    /is 
alight  pivotted  arm  restmg  upon  two  pins,  ///,  w^ 
standing  out  from  a  small  plate  fixed  upon  the 
tongue  near  to  its  axis,  Yxv  which  any  vibration  of 
the  tongue  and  lever  at  the  end  of  a  beat  or  signal 
is  checked.    At  a  point  in  a  line  with  the  lever, 
about  a  third  part  of  the  distance  between  its  axis 
and  end,  a  light  axle  is  pivotted  in  the  same  pUne 
as  the  axis  of  the  tongue,  one  end  of  which  passes 
through  the  dial  plate,  n,  n\  and  carries  a  light 
external  indicating  pointer  or  needle,  0,  0,  and  the 
other  end  inside  the  dial  carries  a  short  arm,  p,  p, 
which  is  slotted  or  forked  at  its  upper  end,  and  is 
engaged  by  a  pin,  q,  projecting  from  the  lever.    At 
another  point  in  the  lever,  about  as  far  from  its 
folcrum  as  the  length  of  the  tongue,  the  hammer,  r, 
is  fixed.    Two  sounders,  i,  j*,  to  be  further  de- 
Kribed  hereafter,  are  fixed  by  means  of  the  steel 
plates,  /,  /,  and  studs,  »,  »,  to  the  back  of  the  dial 
plate,  and  the  sounders  serve  as  stops  to  limit  the 
notion  of  the  hammer  and  lever  and  of  the  needle 
outside  the  dial.    Figs.  3  and  4  show  the  back  and 


side  views  of  the  detached  needle  or  indicator,  o,  0, 
with  its  slotted  or  forked  arm,  p,  and  the  pin,  q, 
which  projects  from  the  lever,  //,  h  (figs,  i  and  2;, 
and  moves  the  needle  to  the  right  or  left  as  the 
current  through  <t,  rt*,  is  positive  or  negative,    r, 
V  (fig.  i),  are  perforations  in  the  dial,  through  which 
the  sound  is  emitted,  or  through  which  the  mouths 
of  the  sounders  protrude.     Fig.  5  shows  the  front 
of  the  dial,  ;/,  n  (figs,   i  and  2),  <?,  0,  being  the 
needle ;  s,  Sy  are  the  mouths  or  outer  ends  of  two 
flat-shaped  tubes  or  sounders,  corresponding  to  the 
parts  indicated  by  the  same  letters  in  figs,  i  and  2, 
which  enter  into  or  are  immediately  opposite,  and 
close  to  but  not  touching  the  sides  of  v,  v,  the  two 
perforations,  which  are  similar  in  shape  to  but  a 
little  larger  than  the  mouths  of  the  sounders,    w  is 
an  opening  in  the  dial  to  £Eu:ilitate  the  adjustment 
of  d,  d^  (fig.  i)  ;  X,  X,  are  two  small  circular  plates 
of  ivory  let  into  the  dial,  corresponding  to  the  stops 
or  pins  of   the  ordinary  needle  instrument,  but 
which  are  really  false  stops  or  indicating  points,  as 
the  needle  is  not  stopped  against  them,  their  sur- 
faces being  flush  or  nearly  so  with  the  dial.    Upon 
the  dial  the  letters  of  the  alphabet  and  signs  repre- 
senting the  beats  to  each  side  by  which  &e  letters 
arc  expressed  are  painted,  as  shown  in  the  figure. 
The  front  of  the  dial  is  painted  black,  the  needle 
white,  and  the  lettering  pale  green,  an  arrangement 
which  renders  the  visual  signals  very  distmct  to 
the  operator.    Fig.  6  shows  a  side  view  of  one  of 
the  sounders,^  being  the  outer  or  exposed  end  or 
mouth  which  is  open,  and  z,  the  end  inside  the  dial 
or  screen  which  is  closed,  and  is  fixed  to  /,  the 
metal  plate,  by  which  it  is  fastened  to  the  stud,  u, 
in  figs.  I  and  a.    ;/,  n^,  show  a  section  of  part  of 
the  dial  plate.    The  sounders  are  made  of  German 
silver.      The   instrument   is  stated  to    be  more 
powerful  than  any  of  the  instruments  now  in  use 
in  which  signals  are  made  to  both  sides  of  zero, 
either  visually  or  direct  to  the  ear,  except  by  the 
aid  of  a  relay  and  local  battery.    The  current  neces- 
sary to  work  it  is  comparatively  small,  and  it  is 
estimated  that  three-fourths  of  the  battery  power 
employed  for  working  needle  instruments  mieht  be 
saved  if  it  were  generally  used.    It  is  stated  that 
with  an  ordinary  Leclanche  battery  of  10  cells 
readable  signals  may  be  obtained,  if  the  instrument 
is  in  proper  condition,  through  20,000  ohms  resis- 
tance, and  good  audible  signals  through   z 2,000 
ohms. 


SYKES'  RAILWAY  SIGNAL  APPARATUS. 


The  object  of  this  invention  is  to  control  the  move- 
ments of  signal  levers  by  electrical  action  at  distant 
stations. 

The  operation  or  working  of  the  system  at  three 
given  stations  or  signalling  points,  a,  b,  and  c,  is 
such  that  a  lock  at  a  is  released  by  the  forward 
motion  of  the  starting  lever  at  b,  and  the  signal 
"clear"  on  an  indicator  at  a  is  given  by  motion 
from  a  plunger  at  b.  When  the  plunger  has  been 
acted  upon  to  give  the  signal  "  clear ''  at  a,  as  just 
mentioned,  it  cannot  be  acted  upon  again  until  the 
starting  lever  at  n,  which  has  been  locked  vcl  \\s. 
normal  position,  has  b^iv  T^<e»A.^  Xs.^  c.     'Vci^ 
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starting  lever  at  B  whea  in  its  other  position,  that 
is,  when  pulled  over  and  the  signal  is  down,  is 
locked,  aad  is  released  either  by  a  treadle  in  advance 
of  the  signal  or  by  a  plunger  under  the  control  of 
the  station  statTat  b;  also,  when  the  starting  lever 
L  at  B  is  pulled  over  and  the  signal  is  down,  the 

^^^H     plunger  which  releases  a  is  locked  until  the  train 


springs  into  contact,  which  then  send  a  reverae 
current  to  a  galvanometer  at  a,  thus  indicattng  to 
the  signalman  at  a  that  the  section  of  the  line  be- 
tween a  and  B  is  "clear"  (but  not  unlocking  the 
lever  at  a),  and  that  he  can  ask  the  signalman  at  a 
to  accept  another  train,  which  the  latter  can  do  by 
a  bell  worked  electrically  or  a  telephone.     No  other 


e  of  the  start-    ■   b!ock 


has  passed  over  the  treadle  ir 
ing  signal  or  until  [he  platform  piunger  nas  oeen 
used.  Thus  the  signalman  at  b  cannot  give  "clear" 
to  A  until  B  has  given  the  train  on  to  c,  and  c  has 
released  sfs  starting  lever,  which  B  must  pull  over 
and  again  put  back  after  it  has  been  released  by  the 
treadle  or  platform  plunger,  as  above  described. 
The  back  motion  of  b's  starting  lever  brings  two 


required,  because  n 
a  block  instrument  in  itself,  but  also 
the  indicator  is  both  a  block  and  locking  instrument 
Each  signalman  has  in  front  of  him,  and  over  the 
lever,  a  case  which  contains  the  lock.  The  case  has 
two  oblong  openings,  behind  which  and  within  the 
case  are  indicating  pieces,  d  and  e,  of  tin  ;  the  piece. 
</,  behind  the  upper  opening  is  painted  on  the  upper 
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half  "clear"  and  on  the  lower  half  "blocked;"  the 
tin,  e,  behind  the  lower  opening,  is  painted  on  the 
upper  half  "  train  on,"  and  on  the  lower  half  "  train 
passed"  or  "dear."  The  pieces  of  tin  are  attached 
to  blades  marked  respectively  a  and  v,  which  pass 
through  tile  bottom  of  the  case,  and  are  jointed  to 
rods  which  are  attached  to  the  lower  gear.  The 
blade,  a.  to  which  is  attached  the  upper  tin,  d.  with 
the  words  "blocked"  and  "clear,"  is  held  up  by  an 
angle-piece,  c  (mounted  on  a  stud,  c',  and  bracket, 
c?),  which  angle-piece  reals  tinder  a  pin,  a.  Part  of 
the  angle-piece  is  an  armature,  D,  held  up  by  the 
poles  of  an  electro- magnet,  e,  which  is  attached  to 
permanent  magnets,  e'.  The  electro- magnet  com- 
municates by  a  wire  through  a  galvanometer,  g, 
with  a  spring  in  a  case  at  iLe  station  in  advance, 
which  Spring  is  put  in  communication  with  a  battery 
by  means  of  a  plunger  and  angle-piece  at  this  station, 
similar  to  those  represented  respectively  at  c  and 
H,  in  fig.  I.  The  blade.  \,  is  jointed  at  a'  (fig.  i)  to 
a  rod,  I,  which  is  attached  to  a  crossbar,  j,  lifting  a 
shding  piece,  K  (which  forms  a  lock),  out  of  and 
into  a  notch,  /  cut  in  a  tappet,  L.  This  tappet  is 
attached  to  the  signal  lever,  m,  by  means  of  a  stud, 
K.  Attached  to  the  crossbar,  i,  is  a  roller,  o,  which 
is  lilted  by  a  cam,  p,  carried  by  a  bracket,  q.  This 
bracket  is  bolted  to  the  bar,  K.  Mounted  on  the 
cam.  P,  is  a  T-shaped  arm,  p',  connected  by  a  rod, 
p*  (fig.  i),  to  ft  pin  plate,  p",  bolted  to  the  signal 
lever,  M.  To  a  stud,  r',  in  the  cam,  v,  is  attached 
a  rod,  s,  which  works  a  blade,  t,  forming  a  continua- 
tion of,  but  being  a  distinct  piece  from,  the  blade,  v. 
This  blade,  u,  which  carries  the  lower  tin  piece,  t, 


with  the  words  "train  on"  and  "clear,"  is  held  up 
by  a  click,  v,  which  rests  on  a  pin  in  the  blade,  T. 
The  elicit,  v,  is  pushed  off  the  pin  in  this  blade,  T, 
by  means  of  the  plunger,  g,  and  angle-piece,  H,  and 
this  causes  the  blade,  u,  carrying  the  lower  tin  piece 
to  drop.  This  blade,  v,  is  put  up  by  the  signal 
lever,  m  (fig.  j),  being  pulled  over,  and  as  this 
lowers  llie  blade,  t,  by  means  of  the  rod,  S  (fig,  a), 
which  works  it,  the  pin  on  T  (fig.  i)  is  allowed  to 
get  underneath  the  click,  v,  so  that  the  backward 
motion  of  the  signal  lever  then   raises  both  the 


blades,  T  and  ti 

When  the  signal  levi 
mounted  on  a  bracket, 
the  blade,  u,  and  a  conti 

Station 


is  put  back  two  springs 
are  pressed  together  by 
being  thus  made  electric 
~  the  galvanomelerat  the 


in  the  rear,  which  pulls  the  a 
<  the  "clear"  position,  and  being  a  current 
from  a  different  battery  reverse  to  that  sent  by  the 
plunger  spring,  before  referred  to,  it  does  not  repel, 
hut  attracts,  the  armature  of  the  electro-magnet,  e, 
in  the  case  at  the  rear  station,  "a,"  and  therefore 
does  not  unlock  the  signal  lever. 

By  means  of  the  treadle  before  referred  to  the 
passing  of  the  last  carriage  of  a  train  sends  a  current 
to  the  electro-magnets,  E  (fig.  i),  and  causes  them 
to  repel  the  armature,  d  (fig.  i),  thereby  dropping 
the  blade,  a,  which  carries  the  upper  tin  piece,  aod 
taking  out  the  back  loch  so  that  the  starting  lever 
can  be  put  back,  and  the  "clear"  signal  be  given  to 
the  station  in  the  rear,  the  lever  being  itself  simul- 
taneously locked.  As  has  been  pointed  out,  this 
may  be  done  by  a  hand  plunger. 
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CORSroKBABLE  inconvenience  was  found  to  arise 
from  the  breaking  of  the  driving  chain  in  the  trans - 
Slitter  instrument,  and  aa  the  links  were   made 


opened  and  closed  again  with  a  pair  of  plyera,  and  I 
which  could  consequently  be  substituted  for  thft  I 
broken  link  without  trouble.    Such  toft  links  w 


tj  Met]  great  difSculty  was  experienced  in  repairing  |  however,  necessarily  wanting  in  strength,  and  r»- 1 
<«  dimage,  which  practically  rendered  the  instru-  cently  a  stronger  chain  has  been  used  with  links  o*  | 
^useless.    To  overcome  this  defect  lin"       '     '  '  '         " 


a  tiled  to  be  provided,  which  could  be  e 
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The  openings  of  the  new  links  are  V-shaped,  as 
shown  by  fig.  107  ;  this  device  allows  of  any  two 
links  being  "  snapped  "  together  with  the  greatest 
ease  when  held  as  shown  in  the  right  hand  of  the 
figure. 

Care  must  be  taken  in  joining  a  chain  to  see  that 
there  is  no  twist  in  it,  as  when  the  links  are  once 


Fig.  107. 

"snapped"  together  they  cannot  be  separated. 
Should  a  twist  accidentally  occur  it  is  necessary  to 
break'a  link  for  the  purpose  of  righting  it. 

The  Puncher. 

The  general  form  of  the  "  Puncher"  for  punching 
the  perforations  in  the  transmitter  slip  is  shown  by 
fig.  108.  It  consists  of  a  cast-iron  box,  the  under- 
side of  which  is  shown  by  fig.  109,  provided  with 
three  keys  in  the  front ;  these  keys  are  connected 
to  punches,  which  on  being  actuated  by  the  depres- 
sion of  one  or  other  of  the  former,  perforate  holes 
in  a  strip  of  oiled  paper. 

The  three  keys  are  connected  severally  to  three 
levers,  l',  l«,  and  l»  rfig.  109),  which  are  hinged  in 
the  block,  b,  at  \^,  The  shape  of  these  levers  is 
shown  in  l»  (fig.  no) ;  on  the  end,  /,  being  struck 
down  by  one  of  the  keys  the  steel-faced  end,  /j,  is 
urged  forward  and  pushes  one  or  more  of  the  punches, 
a,  0,  Cy  dy  or  e. 

The  lever,  l',  pushes  forward  the  punches,  a^  c, 
and  e. 

The  lever,  l*,  pushes  forward  the  punches,  a,  b, 
and</. 

And  the  lever,  l*,  pushes  forward  the  punch,  d. 

The  ends  of  these  punches  pass  through  a  steel 
plate,  D,  and  between  the  latter,  and  a  second  plate, 
D],  the  paper  strip  passes. 

The  way  in  which  each  of  the  levers  pushes  for- 
ward the  particular  punches  can  be  understood  from 
fig.  no. 

Referring  to  the  top  left-hand  figure  in  fig.  no,  it 
ivill  be  seen  that  punch,  a,  has  attached  to  it  a 
branch-piece,  a„  so  that  whether  lever,  l'  (of  the 
"dot"  key)  or  l»  (of  the  "dash"  key)  be  pressed 
forward,  in  either  case  punch,  a,  will  produce  a  per- 
foration, which  in  the  case  of  lever,  l*,  corresponds 
to  the  top  perforation  of  the  "dash,"  and  in  the  case 
of  lever,  l*,  to  the  top  perforation  of  the  "dot" 

Referring  now  to  the  lower  figure  it  will  be  seen 
that  if  lever,  l»  (of  the  "dash"  key)  be  struck, 
the  punch,  r,  which  gives  the  lower  perforation  of 
the  "dash,"  will  be  urged  forward.  And  if  L*  (6f 
the  "  dot "  key)  be  moved,  then  the  punch,  b,  which 
gives  the  lower  perforation  of  the  "  dot,"  will  be 
urged  forward. 

Lastly,  we  can  see  from  the  middle  figure  that  if 
the  "dot"  lever,  l>,  be  pressed,  then  the  punch,  d, 
giving  the  "rack"  perforation,  will  be  urged  for- 
ward ;  and  if  lever,  L»,  be  moved,  then  the  punch, 
e,  will  give  the  rack  perforation ;   and,  again,  if 


lever,  l^  (the  "  spacing"  lever)  be  depressed,  then  the 
"  rack  "  perforation  from  the  punch,  </,  only  will  be 
given. 

Thus  each  lever  moves  the  punches  required  to 
give  the  perforations  corresponding  to  it. 

After  each  lever  has  been  depressed  and  the 
punches  corresponding  to  it  have  done  their  work, 
the  paper  requires  to  be  drawn  forward  to  the 
position  at  which  the  next  perforations  are  to  be 
made ;  this  is  done  by  means  of  the  star  wheel,  5 
(fig.  III).  The  teeth  of  this  star  wheel  fit  into  the 
"  rack "  perforations  in  the  paper  slip  and  draw  it 
forward  by  a  "  rack  and  pinion  "  movement. 

A  pawl,/,  drops  into  the  teeth  of  the  star  wheel, 
being  pressed  against  the  latter  by  a  wheel,  a^, 
which  is  itself  pressed  aj^inst/  by  a  spring,  x  (fig. 
112).  The  pawl,/,  is  hinged  at  the  end  of  a  lever, 
r,  which  is  itself  hinged  at  /  to  a  lever,  r, ;  this 
latter  lever  is  hinged  at  ^,  and  is  pressed  forward  by 
the  action  of  the  levers,  l*,  l*,  l*.  A  strong 
spring,  s,  is  connected  to  r  by  a  link,  k,  and  by  its 
tension  draws  r  against  a  stop,  /,  which  thus  acts  as 
a  fulcrum.  It  is  evident,  then,  that  if  r,  be  preued 
by  the  levers,  lS  l*,  or  l»,  that  it  will  turn  abcHit 
the  centre,  g,  and  that  the  hinge-pin  at  /will  cause 
r  to  turn  round  the  centre,  1,  and  thus  mOTO  the 
long  arm  of  r  to  the  left,  and  puU  the  iiawl,/,to 
the  left.  When  the  levers,  lS  lS  And  tf*,  return  to 
their  normal  positions  after  being  moved,  then  the 
levers,  r^,  r,,  will  be  drawn  back  to  the.'p08itio& 
shown  in  fig.  in,  and  the  pawl,/,  engaging. in  the 
teeth  of  the  star  wheel,  s,  will  turn  it  round  the 
distance  necessary  to  move  the  paper  forwird  the 
proper  amount. 

The  e.\act  distance  the  pawl,  /,  can  turn  s  is 
regulated  by  the  bent  lever,  L,  which  is  adjusted  by 
two  screws,  s^,  s^. 

The  regulation  of  this  lever  should  b6  sudi  that 
if  131  "rack"  perforations  are  made  in  a  piece  of 
paper  slip,  then  the  distance  between  the  centre  of 
the  first  and  last  holes  should  be  as  nearly  as  pos- 
sible 12  inches. 

As  it  is  necessary  that  the  movement  forward  of 
the  paper  slip  after  the  lever,  l*,  is  worked  should 
be  double  that  given  when  either  of  the  other  two 
levers  are  actuated,  a  regulating  piece,  /  (shown  in 
elevation  by  fig.  in)  is  provided.  This  piece  is 
hinged  at  h,  and  is  connected  to  lever,  l',  by  a  tail-, 
piece,  z  (seen  also  in  fig.  109).  When  l'  is  actuated,* 
then  the  right-hand  arm  of  /  is  raised,  and  the  end, 
^,  of  r  (fig.  in),  which  would  normally  be  limited  ia 
its  left-hand  movement  by  the  tail,  t^j  can  now  pass 
beyond  it  and  up  to  the  stop,  y.  Thus,  when  r 
returns  to  the -position  shown  in  fig.  in,  it  will 
have  moved  s  round  a  distance  equal  to  two  teeth, 
and  the  paper  slip  forward  a  corresponding  distance. 

When  L^  or  L*  are  depressed,  then  the  move- 
ment of  r  is  limited  by  the  end,  e,  coming  against 
/^  ;  thus  the  pawl,/,  can  only  engage  with  ^  in  such 
a  way  as  to  move  it  one  tooth  forward  when  it 
recoils  to  the  right. 

The  rod,  d,  is  for  the  purpose  of  moving  the  star 
wheel  by  hand  in  case  the  paper  slip  sticks,  as  it 
sometimes  does. 

E  is  for  the  purpose  of  pushing  back  the  punches 
in  case  they  stick,  as  is  sometimes  also  the  case. 

The  little  tongue,  F,  which  is  pressed  upwards  hj 
the  spring,  5,,  keeps  the  paper  slip  in  position  as  it 
passes  before  the  punches. 
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Amongst  the  papers  (o  be  read  and  lectures  to  be  de- 
livered at  the  ordinary  general  meetings  ot  the  Society 
of  Arts,  will  be  the  following  ; — "  Flashing  Signals  for 
Liehtbouses."  by  Sir  WilRam  Thomson;  "Recent 
Advances  in  Electric  Lighting."  by  Mr.  W.  H.  Preece  ; 
"  The  Future  Development  of  Electrical  Appliances," 
by  Prof.  John  Perrv  ;  "  The  Scientific  Principles  in- 
volved in  Electric  Lighting,"  by  Prof.  W.  G.  Adams, 
F.R.S. 

The  carriages  of  the  electric  railway  now  being 
erected  in  Berlin  will  carry  twenh'  passengers  each. 
The  driving  dynamo  machine  will  be  placed  below  the 
floor  of  each  carriage.  A  speed  of  twenty  miles  an 
hour  is  expected  to  m  attained. 

EtBCTitic  Illumination  at  Menlo  Park. — To 
subject  his  system  of  electric  lighting  by  incandescence 
to  the  crucial  test  of  actual  outdoor  use  on  a  large 
scale,  Mr.  Edison  has  set  up  at  Menlo  Park  a  plant 
embracing  five  hundred  lamps,  distributed  over  an 
area  one  mile  long  and  half  a  mile  wide.  His  labora- 
tory stands  upon  a  gentle  eminence  from  which  the 
lines  of  lamps  extend  half  a  mile  to  right  and  left,  the 
entire  area  under  illumination  being,  from  the  slope  oE 
the  land,  easily  visible  from  the  central  station.  The 
lampsare  in  a  circuit  comprising  seven  miles  and  three- 
quarters  of  wire,  and  are  supplied  by  a  current  gene- 
rated by  nine  dynamo -electric  machines  driven  by  one 
engine.  The  lamps  are  of  sixteen  candle-power,  equal 
to  anordinarystreet  gaslight,  and  are  absolutely  steady, 
shinine  with  a  mila  and  serene  effulgence,  which  is 
exceedingly  pleasing  to  the  eye.  The  division  of  the 
curreot  it  complete  and  economical,  and  the  entire 
system  of  lights  can  be  turned  up  or  down,  off  or  on, 
as  easily  as  one  can  regulate  the  flow  of  gas  in  an  ordi- 
nary burner.  Simply  as  an  exhibition  of  perfect  illu- 
mination onder  perfect  control,  covering  a  vast  area, 
this  array  of  lamps  presents  •  most  remarkable  and 
delightful  sight,  and  is  alone  well  worthy  of  a  trip  to 
Henio  F^rk.  As  a  demonstration  of  the  perfected 
working  of  a  great  and  novel  system  of  illumination, 
sure  to  oecome  in  a  little  while  a  potent  contributor  to 
the  comfort  and  economy  of  city  life,  it  is  a  spectacle 
which  cannot  fail  to  impress  powerfully  the  mind  of  any 
observer.  According  to  the  latest  tests,  to  supply  the 
current  for  one  lamp  of  sixteen  candle-power,  for  one 
hour,  requires  the  consumption  of  two-fifths  of  a  pound 
of  coal.  Still  greater  economyof  power  is  expected  by 
the  use  of  the  large  generator  now  approaching  com- 

Eletion.  This  is  designed  to  replace  sixteen  of  the 
irgest  machines  of  this  kind  previously  made.  The 
dynamo  and  the  driving  engine  are  both  mounted  on  a 
massive  cast-iron  bed,  8i  By  7  feet  and  3  feel  deep, 
very  heavy  and  strongly  ribbed,  the  entire  machine 
weighing  S  tons.  Near  the  middle  of  the  bed  is 
mounted  the  dynamo-electric  machine,  which,  we 
believe.  Is  the  largest  ever  constructed.  Its  field  mag- 
nets, three  in  number,  are  61  feet  long.  The  annature 
is  ai  inches  in  diameter  and  aS  inches  long,  and  weighs 
li  tons.  The  engine  is  100  horse-powtr,  ol  the  Porter- 
Allen  type,  built  especially  for  tnts  purpose  at  the 
Southwark  Foundry,  Philadelphia.  Its  stroke  is  10 
inches.  Tbeinlemal  diameter  of  itsnlinder  is  g  inches. 
The  crank  disc  is  placed  on  the  end  of  the  armature 
shaft.  Steam  pressure,  I30  lb.  per  square  inch.  The 
engine  cuts  off  at  one-fifth  of  the  stroke  and  makes  600 
revolutions  per  minute.  The  working  pressure  of  the 
dynamo  is  140  volts;  the  resistance  ot  the  armature  is 
one  two-hundredth  of  an  obm.    The  current  is  taken 


from  the  commutator  cylinder  by  twelve  brushes,  six  on 
either  side,  either  one  of  which  may  be  removed  with- 
out disturbing  the  others.  These  brashes  are  supported 
by  an  arm  capable  of  being  rotated  on  an  axis  coinci- 
dent with  the  axis  of  the  armature,  so  that  they  maybe 
made  to  approach  or  recede  from  the  neutral  point,  and 
in  this  manner  control  the  current.  This  machine  will 
furnish  a  current  to  Soo  incandescent  lamps.  Accord- 
ing to  the  most  recent  estimates  as  to  economy,  as  ob- 
tained by  indicating  his  present  engine  with  50a  lamp], 
three  and  a  half  pounds  (if  coal  burned  under  the  boilei 
per  hour  will  generate  a  nett  current  suHicient  for  81 
incandescent  lamps  of  16  candles  each,  or  16  lights  of 
8  candles  each. — Scientific  American, 

It  is  stated  that  an  800  horse-power  engine  will  be 
used  at  the  Electrical  Exhibition  at  Paris  to  «roil  600 
electric  tamps,  which  are  to  be  distributed  about  the 
building  and  grounds. 

Arlheendof  iSSo  the  Berlin  Electro-technical  Uniori 
numbered  no  fewer  than  1,573  members,  ■,a46of  whom 
are  foreigners. 


ing  the  lighting,  by  electricity,  of  all  the  great  light- 
houses on  the  French  coasts.     It  irill  involve  an  expen- 
:  of  several  millions  of  francs,  which  will  end  in  a 


lar^  economy  and  an  extension  of  the  range  of  illuiiii- 
nation.  A  system  of  steam -trumpets  ii  alia  M  be 
established  in  connection  with  the«e  improYed  U^t- 
houses.— A'li'w. 

s  made  to  the 


On  the  nth  inst.  an  application 
Postal  Tel^raph  Department  by  the  war  umceiof  • 
complete  equipment  of  telegraph  vutiMel,  (^etatois, 
&c,,  to  be  shipped  for  the  Ashantee  coast  to-daj.  The 
length  of  line  to  be  erected  is  tea  miles. 


has  been  set  up  in  the  ZoologicafGardens,  Cakotta. 

Thr  Faraday  lecture  (in  English)  will  bedeKvendb; 
Prof.  Helmholtz  In  the  theatre  of  the  Royal  InstHnliDO 
on  Tuesday, April s.  Thesubjeetwillbo'TheModem 
Development  of  Faraday's  Conception  erf  Electricity.' 

WiEDHHANN's  ELKCTittc  Pafer. — Ordinarj  letter- 
paper,  savs  the  Camples  rtndui,  IE  well  bested  ud 
briskly  rubbed  with  the  hand  or  with  ^  brush,  acquire) 
electric  properties ;  it  adheres  to  tables,  walls,  &c,  and 
on  contact  with  the  hand  it  gives  slight  electric  dis- 
charges, visible  in  the  dark.  But  on  taking  Swediih 
filter- paper,  and  submitting  it  to  the  treatment  described 
below,  its  electric  properties  are  greatly  intensified,  ud 
sparks  may  be  drawn  from  it  several  centimetres  in 
length.  The  paper  is  steeped  in  a  mixture  of  equl 
volumes  of  nitric  and  sulphuric  acid,  as  in  the  maau' 
facture  of  gun-cotton.  The  paper  thus  pyioxilised  is 
washed  with  abundance  oE  water  and  dried.  If  laid  on 
a  sheet  of  waxed  paper  and  rubbed  briskly  it  manifest* 
energetic  action,  and  may  be  osed  for  the  repetition  of 
almost  all  experiments  in  static  electridtj. 

The  Chinese  government  has  granted  a  concesuoo 
to  a  native  company  for  the  erection  of  a  telegiapb 
line  between  Pekm  and  Shanghai. 


Company  (Umited),  in  the  large  hall  of  the  Pallctt 
Chambers,  Bridge  Street,  Westminster,  the  <Aiject  of 
the  gathering  being  an   inspection,  with  the  aid  of 
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pnctical  illmtrations,  of  Mi.  Lane  Fox's  syalem  of 
fighting  and  apparatus  applicable  for  domestic  use. 
Tbe  visitors,  who  were  received  by  the  directors  oE  the 
above  company,  including  the  cha.irman  (Mr.  Joseph 
Hnbback],  were  numerous,  and  included  Mr.  Shaw 
Lefevrc,  M.P.,  Lord  and  Udy  Penrhyn,  Lord  Rae,  Sir 
Charles  Bright,  Lady  Ftere,  Lady  Allen,  Sir  James 
M'Gar«l  Hogg,  M.P.,  and  Udy  Hogg,  Sir  Henry  and 
Lady  Green,  Mr.  Barty  Mitford,  Mr.  Street,  R.A.,  Sir 
G.  Dasent,  Udy  SUnley  of  Alderley,  Mr.  Filitoy 
Campbell,  Admiral  Sir  E.  Sotheby,  Admiral  Sir  E. 
Inelefield,  Sir  A.  Borthwick,  Mr.  P.  W.  Clayden, 
Colonel  Peters,  Dr.  Uigh  Adams.  Major  Harding, 
General  Hyde,  Colonel  Woodhull,  Mr.  and  Mrs.  Spot- 
tiswoode,  Mr.  Ponsonby  Fane,  Professor  Frankland, 
Professor  Adams,  itc,  The  hall  was  lighted  by  fifteen 
smalt  incandescent  ligbts.workedbya  Gramme  machine. 
The  regulation  of  the  motive  force  is  automatic,  and 
the  currents  are  controlled  by  the  generator.  Mr,  Fox 
estimates  that  if  electricity  were  used  on  the  same 
scale  or  to  the  sameextent  as  gas  the  cost  of  producing 
an  equal  amount  of  light  would  be  only  about  one-tenth. 
Mr.  Fox  maintains  that  electricity  is,  under  his  system, 
applicable  for  economical  heating  and  cooking  no  lea* 
than  for  illumination.  The  "  Une  Fox"  lamp  is 
kfaoott  identical  with  that  of  Edison,  Swan,  and  Maxim. 
•nth  certain  important  additions  on  the  method  of 
^tribution  and  regulation.  The  British  Electric  Ught 
Company  have  the  sole  rights  in  Mr.  Fox's  patents. 

TTie  following  table  is  given  by  EngiTieering,  in  an 
article  on  the  "  Brush  system  of  electric  lighting,"  which 
show*  well  the  capabilities  of  the  system: — 
Rttistanre: 

Resistance  of  the  machine  between 

terminals...         ...         io'55  ohms. 

Resistance  of  external  circuit      .,,      7a'96      „ 


the  sixteen 

Electro -motive  force  «f  ci 
Volume  of  current ... 


70-86      „ 

839'oa  volts. 
ig'04weber! 

15-48  H.P. 

.3-78     „ 

..■33s    .. 


it  available  for 


87;i6 


Energy  of    current 
horse- power 

Percentage  of  cur 
external  work 

Percentage  of  current  appearing ; 

heat  and  light  in  the  sixteen  arcs      04  uu 

Percentage  of   gross   power   eon- 
verted  into  current         72-90 

Percentage  of  absorbed  power  con- 
verted into  current        Si'Sg 

Percentage  of  gross  power  appear- 
ing in  arcs  6134 

Percentage  of  absorbed  power  ap- 
pearing In  arcs 68'79 

Thb  experiments  for  lighting  a  portion  of  the  Marine 
Parade,  Brighton,  by  electricity  will  shortly  be  made, 
temporary  lamp  pillars  having  already  been  erected  on 
a  portion  of  the  Parade  just  eastward  of  the  Chain 
Rer,  and  at  a  point  where  the  light  will  (all  both  on 
Ihe  Esplanade  and  on  the  roadway  at  the  foot  of  the 
eli«.  known  as  the  UndercliR  Road,  Four  lights  will 
be  used  for  the  experiments,  which  have  been  intrusted 
to  Messrs.  Siemens. 

>  the 


achines.  the  current  from  which  is  to  be  used 
■mpose  water,  the  mixed  gases  from   which  are  then 
iploded  in  a  lube  at  Ihe  stern  of  the  ship,  which  thus 
Ives  the  latter  forward.     A  Grand(t)  notion  \ 


Mr.  Crompton  informs  us  that  at  Winthetthur,  Pro- 
fessor Hagenbach  has  been  carefully  carrying  out  some 
trial';  with  the  Burgin  machine  recently  made  by  Mr. 
Crompton  in  England.  The  Professor  tested  the 
Burgin  machine  with  an  alternating  current  machine 
of  Messrs.  Siemens'  and  Haiske's  construction.  The 
Siemens'  machine  with  excitor,  and  with  six  differential 
lamps  in  cirtruit,  took  8  horse-power,  dynamometrieally 
measured.  The  candle-power  was  at  the  same  time 
notedby  the  chief  engineer  of  the  gas  works  at  Winther- 
thur.  The  electric  lights  were  compared  with  an 
argand  burner  of  23  candles,  and  this  was  again  com- 
pared from  time  to  time  with  the  normal  standard 
candle.  The  photometric  and  dynamometrie  measure- 
ments were  simultaneous.  The  results  were  as  fol- 
lows:— 

Siemens'  machine,  6  lights,  each  of  350  candles, 
measured  on  horizontal  line  S  horse-power,  the  total  of 
candles  per  horse-power  being  262. 

Burgin  machine,  3  lights,  each  ol  1,360  candles, 
measured  on  hotiiontal  line  s  horse-power,  the  total  of 
candles  per  horse -power  being  800, 

Bflrgin  machine.  4  lights,  each  of  70O  candles,  4-9 
horse-power;  total  candles  per  horse-power  560. 

Mr.  Crompton  says  these  compare  with  the  best  re- 
sults obtainwl  at  Glasgow  with  the  Gramme  machine; 
in  that  case  Ihe  candle  power  obtained  was  590  per 
horse-power,  measurements  being  taken  horiiontally 
in  this  as  in  the  former  eases. 

As  relative  results  we  do  not  think  the  foregoing  ex- 
periments of  much  value.  If  the  same  number  ot 
lights  had  been  employed  in  each  case  something 
mi^ht  have  been  arrived  at,  but  total  candle-power 
divided  by  horse-power  when  the  number  of  lamps 
vary  is  not  a  fair  comparison. 

"The  horse-powers  in  these  experiir  — 

sured  by  means  of  an  ' 


i 


.  dynamometer,  of  which 
we  give  an  illustration,  ine  instrument  was  placed 
between  the  driving  power  and  the  dynamo  machine  ; 
it  consists  of  three  axles  with  gearing  wheels  of  one 
ntercnce.  A  spring  balance  is  fixed  to  the 
end  of  the  lever,  /,  and  indicates  by  the  prer ' 


on  Ihe  other  the  amount  of  force 
-e  multiplied  by  Ihe  number  of 
e  gives  the  power  expended  in 


Thb  Oraterreichiscki-Ungarische  Post,  in  an  Stticto 
on  the  future  position  of  telegraph  officials,  concludes 
with  the  words:— -The  telegraphist  will  remain  the 
pariah  of  the   civil  service.      Much  work   under   un- 


66 


THE  TELEGRAPHIC  JOURNAL. 


[February  15,  1&81. 


healthy  conditions,    no   prospect   of  promotion,  early 
invalidism,  and  untimely  death." 

The  number  of  telegrams  despatched  in  Vienna 
during  the  month  of  December,  1880,  was  90,379. 

We  understand  that  in  Edinburgh,  the  central 
stations  of  the  Scottish  Telephonic  Exchange  and 
United  Telephonic  Company  are  about  to  be  put  in 
connection,  in  consequence  of  arrangements,  which  are 
all  but  complete,  for  the  amalgamation  of  these 
companies.  The  Post  Office  authorities,  we  are  in- 
formed, have  expressed  their  willingness  to  concede 
largely  on  the  terms  they  originally  proposed  to  these 
companies. 

Experimental  Researches  on  Magnetic  Co- 
ERCiTivE  Force. — D.  Kulp. — ^The  author  magnetises 
iron  and  steel  rods  in  spirals,  which  he  opens  before 
taking  out  the  rods.  On  percussion,  the  permanent 
magnetism  of  the  rods  is  partly  increased,  partly 
diminished,  and  partly  inverted.  As  a  series  of  induced 
currents  arise  in  the  rods  on  opening  the  spiral  they 
have  been  exposed  to  magnetising  forces  in  alternating 
directions,  whereby  their  behaviour  is  explained. — 
Wiedcmann*s  Beibldtter. 

Reception  of  Professor  Bell. — A  grand  reception 
has  been  recently  given  by  the  Mayor  and  Corporation 
of  Brantford,  to  Professor  Bell.  The  reception  was 
attended  by  about  300  people.  After  the  presentations 
the  Mayor  presented  an  address  to  Professor  Bell,  to 
which  the  latter  made  a  suitable  reply.  An  address  was 
then  presented  by  the  Board  of  Trade,  to  which  a  reply 
to  the  following  effect  was  made: — It  might  not  be 
uninteresting  to  them,  although  not  connected  specially 
with  trade,  if  he  were  to  make  some  remarks  upon  his 
recent  discovery  of  the  photophone.  He  described  it 
as  at  present  rather  a  contribution  to  science  than  to 
the  world's  utilities,  but  he  looked  forward  to  important 
practical  applications.  Among  them  he  specified  com- 
munication between  passing  ships  at  sea,  lighthouses 
and  the  shore,  and  in  case  of  war  communication  with 
distant  places  could  be  received  without  the  necessity 
of  any  intervening  wire.  He  then  described  the 
apparatus  and  experiments,  and  added  that  he  had 
spoken  for  a  distance  of  800  or  900  yards,  and  had  sent 
the  musical  sound  a  mile  and  a  quarter,  but  he  saw  no 
reason  to  anticipate  any  difficulty  but  that  of  the  con- 
vexity of  the  earth  in  transmitting  articulate  speech  by 
light  to  any  distance. 

The  surprising  announcement  has  been  made  that 
the  two  great  competing  American  telegraph  companies, 
the  Western  Union  (with  its  auxiliary,  the  Atlantic  and 
Pacific)  and  the  American  Union,  had  decided  to  amal- 
gamate and  form  one  gigantic  organisation.  No 
official  announcement  of  the  terms  has  been  made,  nor 
v/ill  any  be  made  until  they  have  been  submitted  to  and 
ratified  by  the  various  boards  of  directors.  For  this 
purpose  the  Western  Union  called  a  meeting  of  the 
board  for  Wednesday,  Jan.  19.  The  Atlantic  and 
Pacific  has  called  a  meeting  of  its  shareholders  for 
Saturday,  Feb.  5,  to  discuss  *'  an  agreement  for  the  sale 
of  the  franchises  and  the  property  of  the  company  to  the 
Western  Union  Company."  As  all  the  officials  refuse 
to  make  public  the  details  of  this  agreement,  no  posi- 
tively accurate  statement  can  be  given,  but  the  following 
is  believed  to  be  correct :  The  consolidated  company 
is  to  retain  the  title  of  the  Western  Union  Telegraph 
Company,  with  a  capital  of  80,000,000  dols.  To  per- 
fect the  company  a  new  certificate  of  incorporation, 
with  the  capital  fixed  at  that  amount,  is  to  be  filed. 
The  shares  of  the  several  companies  are  to  be  merged 


in  the  consolidated  company  at  a  valuation  of  about 
129  for  Western  Union,  113^  for  American  Union,  and 
66^  for  Atlantic  and  Pacific.  This  means  practically, 
scrip  dividends  of  29  per  cent,  on  Western  Union,  and 
13  per  cent,  on  American  Union,  making  the  capital  of 
the  first,  in  round  figures,  53,000,000  dols.  The  capital 
of  the  American  Union  is  10,000,000  dols,  but  it  is  also 
pledged  to  issue  5,000,000  dols.  of  bonds  to  the  sub- 
scribers of  the  Central  Construction  Company,  which 
furnished  the  funds  to  construct  its  line.  These  bonds, 
it  is  said,  will  be  issued  at  once,  and  for  the  purposes  of 
consolidation  the  entire  capitalisation  of  the  company, 
including  both  stock  and  bonds,  will  be  taken  as  the 
basis.  The  valuation  of  its  15,000,000  dols.  capital  at 
about  113^  equals,  in  round  numbers,  17,000,000  dols. 
The  capital  of  the  Atlantic  and  Pacific  Company  is 
14,000,000  dols.  stock.  It  has  no  bonded  debt.  At 
the  valuation  of  ^6\  per  cent.,  or  thereabouts,  its 
capital  is  not  far  from  10,000,000  dols.  in  the  consoli- 
dated company.  The  three  companies  will  then  come 
into  the  consolidated  company  approximately  as 
follows :  Western  Union,  53,000,000  dols. ;  American 
Union,  17,000,000  dols.  and  Atlantic  and  Pacific, 
10,000,000  dols. ;  total,  80,000,000  dols.  It  is  under- 
stood that  Mr.  Gould,  Mr.  Sidney  Dillon,  General 
Eckert  and  Mr.  Russell  Sage  are  to  be  elected  directon 
in  the  new  company,  and  that  vacancies  will  be  made 
for  them  by  the  resignation  of  a  corresponding  number 
of  the  present  directors  of  Western  Union. — Optratorl 

Re  the  Edison  Telephone  Company  of  London 
(Limited). — This  was  a  petition  by  a  shareholder  tried 
on  the  22nd  ult.  before  the  Master  of  the  Rolls  in  the 
High  Court  of  Justice  for  the  winding-up  of  this  com- 
pany, which  was  formed  in  August,  1879,  with  a 
nominal  capital  of  ;f200,ooo  in  2,000  shares  of  £100 
each.  Under  the  articles  of  association,  Mr.  Edison 
was  entitled  to  certain  royalties  during  the  continuance 
of  certain  patents  belonging  to  him,  and  he  also  had 
the  right  to  a  voting  power  upon  resolutions  to  be 
passed  equivalent  to  one-half  of  the  aggregate  votes  of 
the  shareholders  voting  at  any  meeting.  In  May, 
1880,  this  company  and  the  Telephone  Comjpany 
agreed  to  amalgamate,  and  a  new  company  entitled 
the  United  Telephone  Company  was  formed,  with  a 
nominal  capital  of  ;f50o,ooo  in  100,000  shares  of  £l 
each,  23,000  of  which  shares  were  allotted  as  faUj  paid 
up  to  this  company  as  a  consideration  for  the  business 
made  over  by  such  company.  These  shares  weie  ths 
only  property  now  belonging  to  this  company,  and  the 
Court  was  now  asked  for  a  winding-up  order  on  the 
ground  that  the  company  had  ceased  to  carry  on  its 
business.  Mr.  McNaghten,  Q.C,  and  Mr.  Latham 
appeared  in  support  of  the  petitioner;  Mr.  Millar,  Q.C«, 
and  Mr.  Renshaw,  on  behalf  of  Mr.  Edison,  opposed 
the  petition  ;  Mr.  Chitbr,  Q.C.,  and  Mr.  Cozens  liardy 
for  the  company,  and  Mr.  Giffard,  for  certain  share- 
holders supported  the  petition.  The  Master  of  the 
Rolls  said  that  the  company  had  been  formed  for  the 
purpose  of  carrying  on  telephonic  business,  and  amongst 
its  powers  was  a  power  of  selling  its  business.  Mr. 
Edison  had  not  exercised  his  voting  power  to  prevent 
the  business  being  sold,  as  he  might  nave  done,  and  tiie 
sale,  therefore,  so  far  as  he  was  concerned,  was  a  valid 
sale.  There  was  no  property  to  divide  except  the 
23,000  shares  in  the  United  Company,  and  Mr.  Edison 
might  be  entitled  to  a  portion  of  these  shares  under  the 
winding-up.  In  his  lordship's  opinion  an  onler  for 
winding-up  the  company  ought  to  be  made,  and  he 
therefore  made  an  order  accordingly. 

On  the  Non-existence  of  Radiant  Matter  in 
THE  Crookes'  Tubes. — A.  Voller. — ^The  writer  fint 
objects  to  the  expression  "dark  space"  used  hf'Hu 
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Ccookes  for  one  of  the  layers  oE  cathodic  liglit,  since 
this  name  has  been  commooiy  applied  to  the  space 
situate  between  the  posilive  and  negative  discharge 
He  shows  further,  by  a  series  of  experiments,  that  the 
deflection  of  the  discharges  by  the  magnet  are  detof- 
mined  by  the  laws  established  by  Hittorf  and  Placker  • 
Ihe  rays  proceeding  tiom  the  negative  electrode  behave 
hire  1  current  fixed  at  one  end  and  freely  moved  at 
Ihe  other.  From  the  circumstance  that  conductors 
ehaiged  with  stulic  electricity  are  without  influence 
upon  the  discharge,  the  author  concludes  that  the  view 
of  Cioolces  cannot  be  upheld.  The  apparent  repulsion 
01  two  cathode  rays  directed  obliquely  towards  each 
Other  deptndi,  according  to  the  author,  on  the  internal 
WMstajiceof  the  cathode  rays.— K'iViono„H'jjBn*«H«»7-, 

Ox  THB  TEMP«HATUKE    OF   THE    ElECTBIC  LiGHT.— 

Fr.  Rosetti.— E.  Becquerel  showed  in  i860  that  the 
temperature  of  the  luminous  arc  produced  by  a  battery 
of  60  Bansen  elements  is  between  2070  and  2100°  C, 
usnining  ihat  the  luminosity  and  the  heat  radiation 
IncTcaie  proportionally,  according  to  the  law  of  Dulong. 
Petit — a  supposition  not  quite  accurate  at  high  tem- 
peratures. Rosetti  throws  the  heat-rays  from  a  given 
surface  of  the  electrodes  upon  a  thermic  battery  coq- 
:lieclej  with  an  astatic  rairror-galvanometet.  From 
^  nomber  o£  experiments  with  ifio  Bunsen  elements 
with  Duboscq's  lamp,  it  appears  that  the  temperature 
W  Ih*  posiliip-e  carbon  lies  between  3,400"  and  3,900"  C. 
ll  is  so  much  the  higher  the  smaller  the  radiating  sur- 
face, SUoposing  that  Ihe  surface  includes  Ihe  extreme 
point  i  the  temperature  of  the  negative  electrode  varies 
between  1,138'*  and  2,530"  C.  Henc«  the  temperatures 
of  thc_  extreme  points  oE  the  electrodes  are  not  below 
2,500-  and  3,900'  C.  In  a  Reynier  lamp  connected  with 
8to  10  Bunten  elements  Ihe  temperature  of  the  posi- 
tive carbon  amounted  to  2,406^—3,734''  C.—Alh.  dell. 

A  New  Galvanic  Battebv  with  a  Cikculatinc 
LtouiD.— L.  Ponci.— Rectangular  troughs  oE  lead,  about 
■7  cm.  ioDg  and  6  cm.  broad,  ate  bent  at  one  end  into 
the  form  of  a  beak,  and  arranged  in  a  sloping  position 
fwith  a  fall  of  15  mm.),  so  that  the  beak  of  Ihe  first 
tlei  over  Ihe  broad  end  of  the  next  lower  one.  In  the 
troqgbs  lies  an  amalgamated  zinc  plate,  and  upon  it  a 
coke  plate,  isolated  from  it  by  means  of  two  caoutchouc 
lings,  and  perforated  beneath  the  beak  of  the  upper 
lead  trough.  The  lead  troughs  are  fitted  with  wires, 
snd  the  coke  plates  at  their  upper  ends  with  pressure 
Miews,  by  which  they  are  alternately  connected. 
Through  a  svitem  of  such  elements  there  is  conducted, 
br  mean*  of  caoutchouc  syphons,  a  solution  of  yellow 
CUOmMe  of  potash  {too  parts  in  a,ooO  water  and 
1,000  of  commercial  hydrochloric  add).  A  batteiy  of 
-)  such  elements  yields  an  arc  equal  to  (hat  of  60 
lUMen  dements,  and  its  action  is  constant. 

CoHSTAKT  Galvanic  Elements.— J.  Moser.- To 
'jreveol  the  solution  of  sulphate  oi  copper  in  a 
.pcidiiigaT  element  from  penetrating  upwards  to  the 
l^liniler  of  zinc  fixed  above,  and  to  prevent  copper 
Imn  being  deposited  U[ion  It.  Mosersuspends,  by  means 
9f  a  thread  below  the  zinc  cylinder,  a  slip  of  zinc  a  few 
Centiinelres  in  length,  upon  which  the  blue  vitriol  de. 
|M>iits  its  copper.— German  Patent,  No.  1,733. 

Mr.    Sivsn's    Electric    Lioht.— During   the   past 

w  days  a  company  has  hcen  formed  for  the  purpose 

•(    aciiuiri[)g  the  right   to   use   Mr.   Swan's    patent. 

The   company   consists  of    local    gentlemen,   and'  is 

named    "  Swan's    Electric     Light    Company."      The 

:— J.  C.  Slevonson,^  Esq.,    M.F.   (ch:  * 
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,   A.   S.   Stevenson,    Esq., 


J.P.,   Hilton   Philipson,  Esq..  James  Craig.  Esq..  Dr. 
Man,   and   J.   C.   Swan,  Esq.     Messrs.   I-  and  R.  S. 
Watson,  Pllgtim.street,  are  the  solicitors  to  th 
pany.    The  capital   is  ^100,000,  and  the  appli 
for  shares  have  been  very  numerous.    The  value  of  the 
shares  is  £\o  ejch, 

Aurora  Bohealis. — There  is  no  doubt  that  Ihe  dis- 
play of  aurora  botealis,  witnessed  in  SeolUnd  on  31st 
January,  was  of  unusual  grandeur.  At  Kirkwall  it 
appeared  in  the  zenith  about  6  o'clock  like  a  luminous 
cloud,  from  which  darted  rays  of  tight,  stretching  on 
either  side  to  the  horizon  in  the  east  and  west ;  other 
rays  shot  up  from  behind  clouds  in  the  noMhetn 
horizon ;  and  in  the  south,  notwithstanding  the  presence 
of  banks  of  clouds,  rays  were  occasionally  visible.  At 
tinnej  the  whole  sl^.  from  the  zenith  downwards  to  the 
east,  west,  and  north  was  brilliantly  illuminated ;  the 
auioia  showing  all  the  colours  of  the  spectrum.  The 
effects  produced  by  the  rapid  motion  and  mingling  of 
the  many  coloured  rays  were  beautiful.  Later  in  the 
evening  the  sky  became  overcast.  At  Thurso  and 
Wick,  between  6  and  6  p.m.,  the  whole  southern  sky 
was  brilliantly  lighted  by  the  aurora.  At  Hmes  the 
rays  darted  from  the  zenith  in  a  northerly  direction  ;  at 
others  dispersed  towards  all  points  of  the  compass  ;  the 
colours  the  while  quickly  changing  from  pale  yellow  to 
deep  crimson.  At  Banff  the  whole  heavens  were 
ligliled  as  with  flames  of  fire  from  all  points.  Rays  of 
light  shot  from  behind  hanks  of  clouds  towards  the 
zenith,  frequently  broadening  out  into  belli,  with  a 
peculiar  wavy  motion.  For  fully  half  an  hour  the 
phenomena  continued  with  undiminished  splendour, 
and  was  such  a  sight  as  is  but  rarely  witnessed  in  that 
part  of  the  country.  At  Portsoy,  from  N,E.  to  N.W., 
the  rays  shot  up  into  the  Mnith,  convergingto  a  point. 
While  the  rays  in  Ihe  north  were  oE  a  pale  gold  colour, 
those  in  the  west  oftentimes  assumed  a  deep  crimson. 
At  Aberdeen,  Edinburgh,  and  other  places  Ihe  aurora 
was  observed  up  to  midnight.  At  Berwick-on-Twe&l, 
when  first  noticed,  between  6  and  7  p.m.,  the  atmos- 
phere was  clear,  cold,  and  frosty— the  rays  of  light, 
after  Bickering  for  a  few  minutes  on  the  northern 
horizon,  shot  up  in  remarkably  vivid,  but  every  chang- 
ing streaks  of  light  towards  the  tenith,  illuminating  the 
greater  part  of  the  heavens  in  the  east  and  west, 

Telephonv  b*  Thermic  Currbnts. — Whilst  in 
telephonic  arrangements,  based  upon  Ihe  principle  of 
magnetic  induction,  a  relatlrely  considerable  expen- 
diture of  force  is  required  in  order  to  set  the  tightly- 
stretched  membrane  in  vibration,  In  the  so-called 
carbon -telephones  only  a  Very  feeble  impulse  is  re- 
quired to  produce  the  -  differences  In  the  current 
necessary  for  the  transmission  of  sounds.  In  order 
to  produce  relatively  strong  currents,  even  in  case  of 
sound-action  of  a  minimum  strength,  Franz  KrCttllnger, 
of  Vienna,  has  made  an  interesting  experiment  to  use 
thermo-electric  currents  for  the  transmission  of  sound 
to  a  distance.  The  apparatus  which  he  has  constructed 
is  exceedingly  simple.  A  current  of  hot  air  flowing 
from  below  upwards  is  deflected  more  Or  less  from  its 
direction  by  the  human  voice.  By  itsaction  an  adjacent 
thccmo-batteiy  is  excited,  whose  currentpasses through 
the  spiral  of  an  ordinary  telephone,  which  si 
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It  the  it 


stearine  candle,  the  flame  of  which  is 


level  by  means  of  a  spring, 

rrlage-lamps.     On  one  side 

of  the  candle  Is  a  sheet-metal  voice-funnel  fixed  upon 


e  used  in  carriage- lamps 


ipport,  its  mouth  being  covered  with  a.  movable 
biiuing  disc,  fitted  with  n  suitable  number  of  small 
apertures.  On  the  other  side  a  similar  support  holds 
a   funnel-shaped   thermo-battery.     The  single  bars  of 
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metal  forming  this  battery  are  very  thin  and  of  such  a 
shape  that  they  may  cool  as  quickly  as  possible.  Both 
the  speaking-nmnel  and  the  battery  can  be  made  to 
approach,  at  will,  to  the  stream  of  warm  air  rising  up 
from  the  flame.  The  entire  apparatus  is  inclosed  in 
a  tin  case  in  such  a  manner  that  only  the  aperture  of 
the  voice-funnel  and  the  polar  clamps  for  securing  the 
conducting  wires  appear  on  the  outside.  The  inside 
of  the  case  is  suitably  stayed  to  prevent  vibration. 
On  speaking  into  the  mouth-piece  of  the  funnel,  the 
sound-waves  occasion  undulations  in  the  column  of 
hot  air  which  are  communicated  to  the  thermo-battery, 
and  in  this  manner  corresponding  differences  are  pro- 
duced in  the  currents  in  the  wires  leading  to  the  re- 
ceiving instrument. — Oesterreichische'  Ungarische  Post, 


€tsnt%ifitiXititxitt. 


A  CURIOUS  TELEPHONIC  CIRCUIT. 
To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — While  experimenting  with  the  Gower-Bell 
telephone  on  a  metallic  circuit  of  50  m.  (each  wire),  by 
mistake,  instead  of  the  telephone  wires  i  and  2  being 
properly  joined,  3  and  4,  two  independent  wires,  were 
substituted  at  one  end  of  the  circuit,  the  telephone 
at  the  other  end  remaining  connected  to  i  and  2. 
Notwithstanding  that  the  only  possible  path  from  one 
telephone  to  the  other  was  the  leakage  through  the 
atmosphere  of  each  pair  of  vertically  parallel  wires, 
(the  arms  being  eartn  wired),  speech  was  distinctly 
audible  both  ways. 

Yours  truly, 

E.  T.  ROLLS. 

L.  &  S.  W.  Railway, 
Exeter,  Feb.  4th. 
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412.  "Signals  upon  railways."  T.  Masters. 
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416.  "  An  improved,  combined  low- water  alarm  and 
safety-valve  for  steam  boilers."  G.  Wilson.  Dated 
January  31. 

455.  "  Signal  buoys."  F.  Barr.  Dated  February  3. 
{Oimplete.) 

473.  "  A  new  or  improved  system  or  mode  of,  and 
apparatus  for,  conveying  or  transporting  money,  docu- 
ments, and  parcels  in  mercantile  and  other  like  estab- 
lishments." E.  P.  Alexander.  (Communicated  by 
J.  C  White  and  H.  H.  Hayden.)     Dated  February  4. 

474.  "  Galvanic  batteries."  J.  C.  and  G.  Fuller. 
Dated  February  4. 

476.  '*  Improved  method  of,  and  means  or  apparatus 
for,  preventing  collisions  of  railway  trains,**  W.  L. 
Wise.  (Communicated  by  Ronfant  and  Gaye.)  Dated 
February  4. 

497.  "Electro-magnetic  induction  machines."  H. 
Wilde.    Dated  February  4. 

518.  "  Signal  apparatus  for  use  in  building  vessels 
and  other  places  or  situations."  H.  Botten.  Dated 
February  7. 

519.  "An  improved  construction  of  alarm  appa- 
ratus."   P.  EvERiTT,    Dated  February  7. 


ABSTRACTS  OF  PUBLISHED 
SPECIFICATIONS,  1880. 
2468.  "  Apparatus  for  telephonic  signalling." 
Edward  Hibberd  Johnson.  Dated  June  i8th.  6d. 
Relates  to  improvements  in  that  description  of  ap- 
paratus employed  in  telephonic  signalling  in  which  a 
movable  hook  or  support  carrying  the  telephone  receiver 
is  used  for  the  purpose  of  automatically  controlling  the 
connections  and  effecting  the  signals.  The  movement 
of  the  lever  carrying  the  hook  or  support  is  retarded 
by  the  employment  of  an  escapement,  thus  affording 
the  requisite  time  for  making  one  or  more  effective 
contacts  between  the  signalling  battery  and  the  line, 
whether  the  hook  or  support  be  moving  upwards  or 
downwards,  a  is  a  vibrating  lever  mounted  upon  a 
centre  or  fulcrum,  a,  and  terminating  at  its  outer  ex* 
tremity  in  a  hook  or  support,  by  for  carrying  the 
telephone  receiver,  c,  in  the  usual  manner,  c  is  a 
contact  screw  through  which  a  relay  which  brings  into 
operation  a  bell  is  placed  in  circuit  with  the  line  when 
the  lever,  a,  is  in  the  position  indicated  in  the  figure, 
with  the  telephone  receiver,  c,  on  the  hook  or  support, 
b,  d  is  another  contact  screw  through  which  the 
telephone  receiver,  c,  is  placed  in  circuit  with  the  line 
when  the  telephone  is  off  its  hook  or  support,  3,  and 
the  bell  cut  out.  b  is  another  vibrating  lever  mounted 
upon  a  centre  or  fulcrum,  e.  This  lever,  when  a  is  in 
contact  with  </,  is  in  contact  at  its  upper  extremity 
with  a  contact  screw,/,  which  places  the  transmitter  in 
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circuit,  the  lever  being  connected  at  V  to  *a  eondoctor 
leading  to  the  battery,  but  the  lever  is  ont  of  contact 
with  the  said  contact  screw,  and  the  transmitter  is 
consequently  out  of  circuit,  when  the  parts  are  in  tbs    ^ 
position  shown  in  the  figure.    The  lever,  b,  is  rntdt    0 
with  uninsulated     portions,  5,   s,  in   order  that   tlit  T^ 
portion,  A,  of  the  lever  in  its  upward  and  downwsrf 
motion  against  the  lever,  B,    may  send  intermittent 
contacts  out  to  line.   In  order  to  render  the  movemeBti 
of  the  lever,  a,  slow,  so  that  the  contacts  may  be  o(  ^ 
sufficient  duration,  a  spur  wheel,  t,  is  fixed  fast  on  *  4 
spindle,  k^  which  is  carried  in  bearings.    With  thi>  ^ 
pinion  engages  a  segmental  rack,  m,  formed  on  the  «rf  J 
of  the  lever,  a,  so  that  as  the  lever  moves  upwards  oi  h] 
downwards  motion  is  imparted  to  the  said  pinion.    Oft  ^ij 
the  spindle,  k^  of  the  pinion,  f ,  is  also  secured  an  esctpl  \ 
wheel,  ff ,  with  the  teeth  of  which  engage  the  pallets  ft  ^ 
an  anchor,  0,   pivotted  at  / ;  the    anchor  carries  ^  i 
pendulum,  q^  the  bob,  r,  of  which  may  be  adjusted  if 
position  so  as  to  vary  the  velocity  of  motion  of  th* 
escapement  as  required. 

2526.  "  Railway  signals."  Ernest  Alfrbo  Soi^  'j 
LiVAN.  Dated  June  22nd.  6d.  The  object  ol  tiii»'^ 
invention  is  to  produce  an  audible  signal  to  be  used  t^  '. 
railways,  more  especially  in  foggy  weather,  or  at  socb  ■. 
times  as  the  ordinary  semaphore  signals  cannot  |M»~ 
readily  seen.     Alongside   one  rail  of    the    track  ii 


down  while  the  train  passei  and  produci 

This  length  of  iron  or  side  rail  is  90  ai- 
thai  one  end  at  least  qf  it  shall  be  capable  of 
fallini;,  the  other  end  being  pivotted.  tn 
.  A  is  Ibe  ordinary  rail  and  b  the  side  rail, 
ontside  the  track,  b'  is  a  spring  for  holding  up 
ride  rail,  b.  d  is  a  gocg,  k  is  a  striking  lever  with 
,  pivotlecl  at  h*,  and  with  its  shorter  end 
■Diking  in  the  bracket,  B',  attached  to  the  side  rail,  b. 
Apasriog  wheel  necessarily  depresses  the  side  rail,  b, 
And  thereby  forces  down  the  short  end  of  striking 
Iner,  h,  and  raises  the  head,  H',  and  sounds  the  gong, 
D,  The  side  rail  being  long  the  Urst  wheel  will  not  get 
deu  until  another  is  upon  it,  and  the  gong  will  only 
be  sounded  once  For  each  train  or  single  engine  passing. 
An  electro-magnet,  m,  is  placed  with  its  poles  below 
«td  in  close  proiimity  to  the  side  tail.  When  the 
current  from  the  ordinary  apparatus  In  the  signal  box 
is  passed  through  the  wires,  n  and  3,  the  rail  is  drawn 
^Dwn,  so  that  the  wheels  of  the  train  cannot  depress  it 
and  lOund  the  gong;  upon  the  current  being  diicon> 
tlaued  it  TIMS  again. 

SJS4.  "  Galvanic  batteries."  Robekt  Chapman 
Andkkson.  Dated  June  23rd.  2d.  Relates  to  im 
prOTcments  in  that  class  of  galvanic  batteries  known 
at  the  "  Daniell  battery,"  the  object  of  the  improve 
menu  bdn^  to  increase  the  power  and  useful  effect  of 
such  batteries  and  to  prevent  the  deposit  of  copper  on 
the  xioc  element.  The  negative  element  is  immersed 
in  oxalate  of  capper  dissolved  in  muriatic  acid  more  or 
less  diluted  according  to  the  strength  required.  In 
order  to  prevent  the  deposit  of  copper  on  the  £ipc  or 
positive  element  two  porous  pots  are  used  (instead  of 
one  only)  placed  one  within  the  other,  with  an  inter- 
vening space  fiUed  with  a  solution  which  will  act  as  a 
good  conductor  of  electricity,  and  in  this  solution  are 
(ilaccd  iDetallic  iron  or  other  metal  which  will  precipi- 
tate copper  from  its  solution,  the  zinc  element  being 
placed  in  the  inner  porous  pot.     {PrmUional  only.) 

2643.  "  Registering  apparatus  for  telephones." 
]0H«  HENkv  Johnson.  (A  communication  from 
abroad  by  Charles  James  Belt  and  Sumner  Tainter,  of 
the  United  States  of  America.)  Dated  June  aolh.  8d, 
■Relate*  to  apparatus  for  registering  the  number  of 
times  which  the  several  tetephones  in  a  telephone  sys- 
tem oT  exchan^E,  comprising  a  number  of  stations  or 
mbscriben'omces  connected  with  a  central  office,  have 


subscriber  is  called,  and  d,  the  telephone  and 
milter  arranged  in  any  convenient  or  suitable  ir 
In  the  telephone  system  here  indicated  a  galvanic 
battery  at  the  central  office  is  placed  in  circuit  with  the 
line  'and  instruments  shown  in  the  diagram.  The 
depression  of  the  push  knob  or  key.  b,  breaks  the  cir- 
cuit by  separating   the  contact   pieces,  K,   F,  thereby 


tanixtStaiion 


causing  a  signal  at  the  central  ofHcc.  The  push  knob, 
B,  is  attached  at  the  point,  g,  to  the  actuating  lever,  h, 
whose  fulcrum  is  at   1.    The  pawl,  k,  is  pivotted  to  a. 
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lever  at  l,  and  turns  the  ratchet  wheel,  m,  "^throuph 
one  tenth  part  of  a  revolution  each  time  the  push  knot), 
B,  is  depressed.  The  ratchet  wheel,  m,  is  geared  to  a 
train  of  wheels  which  move  pointers  round  dials  as  in 
an  [ordinary  gas  meter,  and  thus  register  the  number 
of  times  the  knob,  B,  has  been  depressed,  and  indicates 
the  number  of  calls  made. 

2754.  "Railway  signals."  Saint  John  Vincent 
Day.  (A  communication  from  abroad  by  Joseph 
Stokes  Williams,  of  Riverton,  New  Jersey,  United 
States  of  America.)  Dated  July  6th.  2d.  Relates, 
firstly,  to  the  operation  and  governing  of  the  working 
of  signals,  switches,  and  other  moving  parts  of  rail- 
ways, through  the  medium  of  the  ignition  of  explosive 
materials  by  electricity.  The  explosion  in  a  receiver 
is,  according  to  this  part  of  the  invention,  caused  to 
create  a  vacuum  to  cause  moving  parts  (such  as  sig- 
nals, switches,  or  the  devices  for  testing  the  position  of 
or  holding  the  switches '  or  signals)  to  be  moved 
through  the  creation  of  the  said  vacuum.  The  gas 
receiver  is  formed  with  the  opening  or  openings  below 
the  upper  surface,  so  that  the  gas  does  not  escape 
thereby.  The  wire  for  conducting  electricity  for  ex- 
ploding the  charge  is  led  into  the  upper  part  of  the  gas 
receiver,     {Provisional  only.) 

2826,  "Telephones."  John  Imrav.  (A  commu- 
nication from  abroad  by  Doctor  Cornelius  Herz,  of 
Paris.)  Dated  July  9th.  2d.  Relates  to  telephonic 
instruments  and  conductors,  whereby  articulate  speech 
and  musical  sounds  are  electrically  transmitted  from 
one  station  to  another,  the  object  of  the  invention 
being  to  obtain  great  distinctness  in  the  sounds,  even 
when  they  are  transmitted  over  considerable  distances. 
For  this  purpose  the  receiving  instrument  is  rendered 
microphonic  by  the  employment  of  discs  or  blades  of 
conducting  ores,  such  as  sulphides  of  iron,  copper, 
lead,  and  other  analogous  compounds,  each  of  those 
discs  or  blades  being  separately  connected  to  pairs  of 
voltaic  elements,  and  all  being  pressed  together  with 
adjustable  pressure  and  subjected  to  the  sound  vibra- 
tions of  a  diaphragm,     {Provisional  only,) 

2835,  "  Electric  signalling  and  controlling  appara- 
tus for  trains."  Gerard  Wenzeslaus  von  Naw- 
ROCKi.  (A  communication  by  Theodor  Balukiewicz, 
of  the  City  of  St.  Petersburg.)  Dated  July  9th.  4d. 
The  electnc  current  necessary  for  the  working  of  signal 
and  controlling  apparatus  for  railway  trains  is  produced 
by  a  magnet,  electric,  or  dynamo-electric  machine, 
which  is  placed  either  in  the  guard's  van,  just  behind 
the  locomotive,  or  is  driven  by  one  of  its  running  axles 
in  such  a  manner  that  the  current  is  produced  during 
the  running  of  the  train,  and  by  suitable  circuits  in  the 
train  and  on  the  line  to  and  fro  signals  can  be  given 
between  the  officials  themselves  of  the  train,  between 
the  passengers  and  officials,  as  well  as  from  the  train  to 
the  line  and  the  station  for  controlling  the  trains,  and 
vice  versA.    {Provisional  only,) 
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THE   SOCIETY  OF   TELEGRAPH   ENGINEERS 
AND  ELECTRICIANS. 

An  ordinary  general  meeting  of  this  Society  was  held 
on  Thursday,  February  loth.  Professor  Carey  Foster, 
President^  in  the  chair.    The  minutes  of  the  last  general 


meeting  having  been  read  and  confirmed,  and  the  list 
of  new  and  proposed  members  read,  Mr.  Alexander  J. 
S.  Adams  read  a  paper  on  "  Earth  Currents." 

In  a  previous  paper  on  the  subject,  the  author  had 
asserted  that  the  normal  earth  current  was  clearly  dis- 
tinguishable from  the  variable  currents  that  break  in 
upon  it,  which  have  been  called  "  Electric  Storms,"  and 
that  whilst  the  former  appeared  to  be  obedient  to  some 
general  law,  the  latter  were  irregular. 

In  the  paper  referred  to,  the  absolute  value  of  the 
electro-motive  force  of  the  normal  earth  current  passing 
over  a  wire  running  parallel  to  the  line  of  greatest 
force  was  stated  to  rarely  exceed  a  strength  equal  to 
five  Daniell  cells  per  150  miles ;  but,  from  a  careful 
daily  record  extending  over  the  past  two  years,  it 
appears  that  the  usual  strength  of  the  earth  current  at 
the  maximum  of  its  ordinary  variation  rarely  exceeds 
the  one-tenth  of  a  milliweber. 

The  earth  is  essentially  an  electrified  sphere,  its 
electricity  being  liable  to  disturbance  both  from  within 
and  from  without ;  and  it  is  known  that  the  electrical 
disturbanoe  of  a  sphere  increases  its  electricity  upon 
the  sides  perpendicular  to  the  disturbing  force,  in 'a 
similar  way  to  that  in  which  the  tides  act  in  reference 
to  the  moon. 

It  appeared  that  the  probable  cause  of  electrical  dis- 
turbance on  the  earth  was  the  sun,  but  investigation 
showed  that  this  was  not  the  case,  as  the  variations  of 
one  day  did  not  agree  with  those  of  another. 

In  1878  the  author  commenced  an  analysis  of  the 
observation  figures  furnished  by  Mr.  James  Graves 
(member  of  the  Society  of  Telegraphic  En^neers)  io 
1873,  from  which  it  seemed  probable  that  the  cause 
was  lunar t  and  the  variations  /u »ar-diumaL  In  March 
and  April,  1879,  a  further  systematic  course  of  obser- 
vation was  made  on  a  wire,  the  ends  of.  which  were 
connected  to  the  earth,  one  at  Cardiff  and  the  other 
through  a  sensitive  astatic  galvanometer  at  Londooi 
every  quarter  of  an  hour  from  March  2Sth  to  April  a6tfa| 
with  few  exceptions,  and  the  curves  of  the  figures  so 
obtained  are  as  remarkable  for  their  regularity  as  for 
the  clearness  with  which  they  indicate  the  lunar  origin 
of  the  variations  they  represent. 

It  is  an  important  fact  that  the  normal  earth  curreet 
variations  of  our  globe  are  almost  wholly  controlled  bjr 
the  moon,  for  whilst  the  magnetic  variations  at  different 
localities  are  more  or  less  complicated,  and  are  infin- 
enced  apparently  by  more  than  one  disturbing  power, 
the  earth's  electrical  disturbance  is  not  so  affected. 

If  it  be  taken  for  granted  that,  whilst  the  moon  faff 
the  time  being  is  stationary,  the  earth,  by  her  rotatiosi 
presents  Greenwich  darin?  the  lunar  day  sncoessivelf 
to  all  parts  of  the  lunar  oroit,  then  two  maximom,  t«o 
minimum,  and  four  zero,  points  occur,  Greenwich,  in 
about  three  hours,  reaching  an  electrical  zero  or  point 
of  least  current ;  and  three  hours  later  still,  a  second 
maximum,  but  of  different  kind,  is  experienced.  Anothet 
three  hours,  and  a  second  zero .  is  passed,  and  again 
three  hours  brings  Greenwich  opposite  the  moon^ 
nadir,  and  also  to  a  maximum  similar  in  sign  to  thn 
first. 

Precisely  similar  features  obtain  for  the  other  half  rf 
the  lunar  day,  and  the  result  of  this  analysis  as  regardf 
the  current  phases  of  one  lunar  day  is  equally  tme  oC 
any  other  lunar  day  in  the  year. 

According  to  the  hypothetical  arrangement  of  tb* 
earth's  electricity,  if  the  moon's  age  be  given  with  9M 
allowance  for  retardation,  the  electric  curve  whidn 
should  be  forthcoming  at  a  given  time  for  anj  pvea  ip0( 
upon  the  earth's  surface  should  admit  of  accurate  fnr 
diction — a  conclusion  warranted  by  the  results  of  ow 
or  two  experimental  trials  that  have  been  made. 

The  retardation  is  a  peculiarity  clearly  indicated  -faf 
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the  vaTiation  curves,  at  compared  toilk  lunar  time, 
and  is  a  lagging  of  the  electric  curve  some  hours  in 
rear  of  the  moon  :  thus,  Greenwich  appears  lo  strike 
the  major  po!e  three  or  four  hours  alter  the  moon's 
precise  time  of  soulbing  for  that  meridian,  and  so  also 
as  regards  all  the  other  electric  phases. 

Another  feature  DOIiceable  about  the  lunar-diurnal 
ratiation  is  an  apparent  enlargement  and  contiaclion 
of  the  major  poU  curve  in  sympathy  with  the  height  of 
the  moon  above  the  horizon. 

There  is  also  an  indication  that  a  similar  expansion 
arises  in  connection  with  the  age  o(  the  moon  generally. 

The  dirtction  and  flow  of  the  eatth  current  have 
BDl  been  yet  satisfactorily  accounted  for.  Itisa  curious 
fact,  however,  that  if  the  earth-current  electro-motive 
lorces  be  supposed  lo  revolve  about  the  elKtric-perpen. 
titular,  as  an  axis,  in  a  contrary  direction  to  the  earth's 
rotation,  and  take  the  mean  of  the  two,  a  line  of  di- 
rective influence  For  the  earth  current  [s  obtained,  agree- 
ing with  that  derived  by  observation. 

One  of  the  most  important  results  of  these  investiga- 
tions is  (he  agreement  apparent  between  the  earth- 
carrent  and  the  magnetic  lunar-diurnal  variations. 

In  the  case  of  each  of  the  elements  we  Itnd  a  double 
ptOKression  in  each  lunar  day. 

The  declination  has  two  easterly  and  two  westerly 
'-"    md  the  inclination  and  total  force  have  tike- 
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ttie  variation  in  each  case  passing  zero  four  times  during 
the  lunar  day. 

From  the  evidence,  the  author  argued  that  it  is 
established  that  the  motions  of  the  true  earth  current 
ccnslitute  a  series  of  tidal  ebb  and  Qaw  very  similar  to 
that  of  the  waters  of  our  globe ;  the  chief  difference 
beine  that,  whereas  in  the  caseof  the  ocean  there  occur 
tma  Bows  and  ebbs  in  each  lunar  day,  with  the  earth's 
deeliicitr  there  itefour — a  dissimilarity,  however,  that 
DM/ jret  prove  to  be  more  apparent  than  real. 

In  tbe  discussion  which  followed  the  reading  of  Mr. 
Adams*  paper, 

Professor  Adaus  stated  that  he  hesitated  to  accept , 
the  theory  that  the  distribution  of  static  electricity  at 
diScrent  portions  of  the  globe,  as  woulJ  be  caused  by 
the  moon's  influence,  could  cause  currents,  Rowland 
proved  that  it  required  motion  of  the  static  electricity 
to  cause  a  current.  With  regard  to  the  retardation 
c^iserved  in  the  current  beyond  the  period  of  the 
moon's  phases,  it  liad  been  observed  that  the  magnetic 
changes  tootc  place  instantaneously  all  over  the  globe, 
IS  observations  had  exactly  proved.  The  cause  of  the 
CDrrents  is  probably  direct  magnetic  disturbances  and 
Si  due  to  the  action  of  the  moon  on  the  solid  crust  of 
the  earth,  this  produces  electrical  tides  like  ordinary 

Mr.  Saunders  stated  that  he  had  made  numerous 
obserrations  on  earth  currents  since  iSsS,  the  results 
of  which  he  had  not  fully  worked  out,  but  he  would 
present  the  papers  to  the  Society  for  investigation. 

Mr-  Ellis  said  that  magnetic  observations  do  not 
sttOWlonar  curves  unless  the  results  of  irregular  disturb- 
ances &re  eliminated,  as  has  been  done  by  Sir  Edward 
Skbihe.  The  number  of  irregular  observations  it  is 
necessary  to  exclude  is  about  one-seventh  of  the  whole. 
He  (bought  that  if  Mr,  Adams  excluded  some  of  the 
more  irregular  observations  he  mightget  a  closer  agree- 
ment with  the  lunar  curves. 

Mr.  WoLLASTON  Stated  that  he  had  commenced  ob- 
servations on  earth  currents,  in  conjunction  with  Mr. 
Barlow,  as  early  as  1846.  When  the  Dover-Calais 
rable  was  first  laid  he  made  a  series  of  observations. 


wMch  he  subsequently  found  agreed  exactly  with 
ebb  and  flow  of  the  tide.  He  stated  that  the  results 
been  predicted  by  Faraday.    The 
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considered,  were  purely  due  to  the  mechanical  action  of 
the  tide.  A  further  series  of  enperimenta  made  on  a 
cable  across  the  Thames  confirmed  this  view,  as  the 
current  in  the  wire  increased  or  changed  its  direction 
exactly  as  the  tide  in  the  river  rose  and  fell.  A  retar- 
dation was  noticed,  which  he  accounted  for  on  the 
supposition  that  the  upper  portion  of  the  water  did  not 
flow  synchronously  with  the  lower  layers.  He  thought 
that  the  currents  observed  by  Mr.  Adams  00  the  London- 
Cardiff  wire  were  generated  by  the  tide  in  the  river 
Severn,  through  which  a  cable  ran  which  formed  part 
of  the  route  of  the  circuit. 

Professor  Perrv  pointed  out  that  the  rotation  of  a 
sphere   charged  with  static  clecfricity  would  produce 

The  discussion  was  then  adjourned. 


Cits  Sofes. 


Old  Broad  Street,  February  11,  18S1. 
AnGLO-AMEHICAN  TeLEGRAPK  COMPANV  (Lthited), 
— The  ordinary  half-yearly  meeting  of  the  shareholders 
oE  this  Company  was  held  on  February  4th,  at  the  City 
Terminus  Hotel.  Visct.  Monek  presided.  The  re- 
port  slated  that  the  total  receipts  from  the  ist  July  to 
the  31st  December,  i38o,  including  a  balance  of 
£1,187  ?'■  brought  over  from  the  last  account. 
amounted  to  ^^330,910  tn,  3d.  The  traffic  receipts 
showed  a  decrease  oi  ^170,166,  as  compared  with  the 
corresponding  period  last  year,  caused  by  the  competi- 
tive tariff  in  force  during  the  greater  part  of  the  six 
months.  The  total  expenses  ofthe  half-year,  including 
repair  of  cable,  income  tax,  &c.,  as  shown  by  the 
revenue  account,  amounted  to  .^58,344  4s.  5d.  The 
directors,  under  the  powers  conferred  upon  them  by 
the  articles  of  association,  had,  before  declaring  the  net 
DTolils,  set  apart  the  sum  of  .£75,000  lo  the  renewal 
fund,  leaving  an  available  balance  of  ^87,56663,  lod. 
Interim  dividends  of  los.  per  cent,  on  the  ordinary 
stock,  and  ,£^1  pec  cent,  on  the  preferred  slock,  free 
of  income  tax,  were  declared  on  the  8lh  October, 
and  paid  on  the  15th  November  last,  absorbing 
£3Sp<'<».  leaving  a  balance  of  £52,566  63.  lod.,  out  of 
which  the  directors  recommen^d  the  proprietors  to 
declare  final  dividends,  free  of  income  tax.  of  15s,  per 
cent,  on  the  ordinary  stock,  £1  per  cent,  on  the  pre- 
ferred stock,  and  tos.  per  cent,  on  the  deferred  stock, 
amounting  altogether  to  £52,500,  making  a  total  dis- 
tribution for  the  year  ended  the  31st  December,  1880, 
of  3I  per  cent,  upon  the  ordinary  slock,  6  per  centt 
upon  the  preferred  stock,  and  \  per  cent,  on  the 
deferred  stock,  leaving  a  balance  of  £66  6s.  lod.  10  be 
carried  forward  to  the  next  account.  After  the  declara- 
tion, but  before  the  payment  of  the  interim  dividend,  a 
holder  of  £50  of  deferred  stock,  whose  name  appeared 
on  the  register  tor  the  Hrst  time  on  the  17th  October, 
served  the  directors  with  a  writ,  to  restrain  them  from 
paying  dividends  "without  having  assets  t( 


seek  lo  make  the  directors  personally  liable  for  repay- 
ment of  the  amount  lo  the  Company.  Hence  the 
declaration  of  the  dividend  recommended  is  dependent 
upon  the  result  of  legal  proceedings.  The  chairman, 
in  moving  the  adoption  of  the  report,  stated  that  the 
dividend  would  be  paid  as  soon  as  the  directors  had 
obtained  a  decision  that  they  coold  do  so  without  in. 
curring  personal  liability,  and  he  did  not  think  that  the 
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payment  would  be  long  deferred.  An  action  against 
the  Company  had  been  taken  by  a  gentleman  who  had 
a  holding  of  the  value  of  ;(i6  only.  It  was  an  extra- 
ordinary state  of  the  law  that  allowed  a  company  to  be 
hung  up  for  several  months  by  persons  in  such  a  posi- 
tion. But  their  Company  was  not  singular  in  that 
respect ;  for  the  same  thing  could  be  done  in  connec- 
tion with  the  Bank  of  Eneland,  and  therefore  he  con- 
sidered that  the  law  should  in  some  way  protect  them 
from  such  attacks.  Owing  to  a  contest  with  a  French 
company  they  had  had  to  reduce  their  tariff ;  but  still 
there  were  no  reasons  for  despondency  as  to  the  future. 
In  the  last  year  a  cable  had  been  successfully  laid,  and 
that  and  the  other  two  cables  were  in  admirable  order. 
Lord  Monck  then  moved  the  adoption  of  the  report. 
Mr.  Robert  Grimston  seconded  the  motion ;  to  which 
an  amendment  was  proposed  to  the  effect  that  the 
dividends  be  paid,  and  that  the  directors  be  indemnified 
from  personal  liability.  The  amendment,  however, 
was  not  agreed  to;  and  the  report  having  been  ap- 
proved, the  usual  votes  of  thanks  concluded  the  meeting. 

The  India-Rubber,  Gutta-Perch  a,  and  Telegraph 
Works  CoiiPANy  (Limited). — The  directors'  report  for 
the  year  ending  December  31st,  1880,  states  that  the 
net  profit  on  the  Company's  business  for  the  past  year, 
as  shown  in  the  accounts,  is  £67,227  19s.  pd.  Adding 
j£4,278  3s.  II d.  brought  forward  from  187^,  and  ;f774 
profit  on  securities  realised,  and  deducting  ;fi 5,600 
interim  dividend  paid  in  August,  there  remains  a  dis- 
posable balance  of  £$6,680  3s.  8d.  Of  this  balance 
the  directors  have  added  ^^25,000  to  the  reserve  fund, 
raising  it  to  jC75,ooo  ;  and  thev  recommend  the  dis- 
tribution  of  ^23,400  in  dividend  for  the  last  half-year, 
being  at  the  rate  of  15  per  cent,  per  annum,  free  of 
income  tax,  carrying  forward  £S,2Qo  3s.  8d.  to  the 
credit  of  the  current  year.  The  past  year's  sales,  both 
in  general  manufactures  and  in  the  cable  department, 
have  considerably  exceeded  those  of  1879.  A  contract 
with  the  Mexican  Telegraph  Company  of  New  York 
for  the  manufacture  and  laying  of  525  miles  of  cable  is 
in  course  of  execution.  Mr.  Henderson,  who  retires  by 
rotation,  offers  himself  for  re-election  as  a  director. 

At  the  meeting  held  at  the  City  Terminus  Hotel  on 
February  9th,  under  the  presidency  of  Mr.  George 
Henderson,  the  chairman,  in  moving  the  adoption  of 
the  report,  said  that  the  general  business  had  so  mate- 
rially increased  that  new  buildings  had  had  to  be  erected 
at  ISilvertown  and  additions  made  to  the  machinery, 
but  no  expense  had  been  incurred  which  had  not  been 
absolutely  essential.  The  Dacia  and  Inttrnaiional  were 
at  present  employed  in  laying  cables  in  the  Gulf  of 
Mexico,  and  the  shareholders  would  be  glad  to  hear 
that  they  had  already  successfully  accomplished  more 
than  half  their  work.  After  the  accounts  had  been 
passed  a  suggestion  would  be  made  that  for  the  present 
year,  subject  to  revision  by  the  shareholders  in  general 
meeting,  the  directors'  remuneration  should  be  ^£'2,000 
per  annum ;  and  that  whenever  the  shareholders  re- 
ceived a  dividend  of  not  less  than  10  per  cent,  the 
directors  should  be  entitled  to  an  additional  remunera- 
tion of  10  per  cent,  on  any  profits  earned  in  excess  of 
the  sum  required  for  payment  of  the  10  per  cent. 
dividend,  but  in  no  case  should  their  remuneration 
exceed  the  sum  of  jf5,ooo.  The  resolution  adopting 
the  report  and  declaring  a  dividend  at  the  rate  of  15 
cent,  per  annum,  free  of  income  tax,  was  then  carried 
unanimously.  On  the  motion  of  Mr.  Hanson,  seconded 
by  Mr.  Home,  it  was  resolved  that  the  remuneration  of 
the  directors  should  be  fixed  as  suggested  in  the  chair- 
man's speech.  Among  the  other  business  transacted 
was  the  re-election  of  Mr.  George  Henderson  as  one  of 
the  directors,  and  the  re-election  of  the  auditors,  Messrs. 


J.  Weise  and  James  Cowen ;  whilst  expression  was 
given  to  the  satisfaction  of  the  shareholders .  at  the 
prosperous  condition  of  the  Company's  affairs,  by 
passing  special  votes  of  thanks  to  the  chairman,  to  the 
directors,  to  Mr.  Gray  (the  manager),  and  the  officials 
of  the  Company. 

COMPAGNIS      DE     TiLfcRAPHIB      SoUS-MaRINE    DB 

L'AiiiRiguE  Centrals. — ^This  Company  has  b^n 
formed,  with  a  capital  of  £120,000  in  £20  shares,  the 
prospectus  states,  to  connect  all  Central  America  with 
the  United  States  and  Europe,  bv  means  of  a  cable 
(with  its  tributary  land  lines)  to  be  laid  from  Belize 
(British  Honduras)  to  the  Spanish  Island  of  Cuba. 

Sir  James  Carmichael,  the  chairman  of  the  Sub- 
marine Telegraph  Company  il,  we  notice,  one  of  the 
provisional  directors ;  also,  that  the  probable  dividend 
to  shareholders  is  estimated  at  25  per  cent. 

The  Brazilian  Submarine  Telegraph  Company 
having  ascertained  that  messages  for  South  America 
suffer  a  delay  of  two  or  three  days  in  passing  through 
Spain  and  Portugal,  inform  senders  that  telegrams  can 
be  directed  via  Malta,  Bona,  and  Gibraltar,  whereby 
the  delay  is  avoided.  The  aidditional  charge  by  this 
route  is  lod.  per  word. 

Mr.  Henry  Cooke  has  retired  from  the  board,  and 
Mr.  D.  H.  Goodsall  has  joined  the  direction  of  the 
Western  and  Brazilian  Telegraph  Company  (Limited). 

The  Western  and  Brazilian  Telegraph  Com- 
pany notify  the  interruption  of  their  Rio  Grande  do 
Sul,  Monte  Video  section. 

The  fdbwing  are  the  final  quotations  of  telegraphs  for 
the  1 1  th  inst. :  —Anglo-American,  limited,  59i-59} ;  Ditto, 
Preferred,  87t-88i;  Ditto,  Deferred,  31J.32;  Black  Set, 
Limited,-'—;  Brazilian  Submarine,  Limited,  9i-ioi;  CubOf 
Limited,  Si-p ;  Cuba,  Limited,  10  per  cent.  Preference,  i6-i6ii 
Direct  Spanish,  Limited,  3-3I ;  Direct  Spanish,  to  per  cent. 
Preference,  I3-I3i;  Direa  United  States  Cable,  Umitedi 
1877,  loi-iiii  Scrip  of  Debentures,  101-103;  Eastenif . 
Limited,  9^-91 ;  Eastern  6  per  cent.  Preference,  I2i-I2|i 
Eastern,  6  per  cent  Debentures,  repayable  October,  iSSji 
102-106 ;  Eastern  5  per  cent.  Debentures,  repayable  Augua^ 
1887, 100-103  *  Eastern,  5  per  cent.,  repayable  Aug.,  18991 
101-104;    Eastern   Extensbn,  Australasian  and  Chinai 
Limited,  lo-ioi ;  Eastern  Extension,  6  per  cent.  Debenture, 
repayable  February,  1891,  107-110;  5  per  cent.  Austnlian 
Gov.  Subsidy  Deb.  Scrip,  1900,  104-106;  Ditto,  registeiedi 
repayable  1900,  104-X06;  Ditto,  5  per  cent.  DebentuiCi 
1890,  102-104;   Eastern  and  South  African,  Limited, 
5   per  cent.   Mortgage  Debentures,  redeemable  1900^ 
101-103;    Ditto,  ditto,   to  bearer,   101-103;  German 
Union  Tel^raph  and  Trust,  9}-ioi ;  Globe  Teiq^ph  and 
Trust,  Limited,  6f -6|;  Globe,  6  per  cent.  Preference,  1 2-X2ii 
Great  I^orthem,  xo}.iii;  5  per  cent.  Debentures,  I02» 
X05 ;  Indo-European,  Limited,  36i-27i;  London  Platino* 
Brazilian,  Linuted,  $\.6 ;  Mediterranean  Extension,  Limi- 
ted, 2f-3i;  Mediterranean  Extension,  8  per  cent,  Prefcience, 
lof-iif;  Reuter's Limited,  loi- XI i;  Submarine, 267-272; 
Submarine  Scrip,  ai-af;  Submarine  Cables  Trust,  99- 
102;  West  Coast  of  America,  Limited,  4-4^;  West  Imfia 
and  Panama,  Limited,  xi-xf ;  Ditto,  6  per  oenL  First  Ac* 
ference,  6^-7 ;  Ditto,  ditto.  Second  Preference,  5i-6;  Wcilem 
and  Brazilian,  Limited,  7i-8;  Ditto,  6  per  cent.  Dt^cnniies 
••A,»*  IQ3-107;  Ditto,  diao,  ditto,  ••»,••  08-102;  Westero 
Union  of  U.  S.  7  per  cenL,  I  Mortgage  (Building)  Bonds, 
1 22- 127;   Ditto,  6  per  cent.  Sterling  Bonds,  I04-I07i 
Telegraph  Construction  and  Maintenance,  Limited,  ji^- 
37;  Ditto,  6  per  cent.  Bonds,  104-107;    Ditto,  Seoood 
Bonus  Trust  Certificates  3f'3}s  India  Rubber  Company, 
x8|-X9 ;  Ditto,  6  per  cent.  Ddientuie,  107-109, 
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REINRICHS'  DYNAMO-ELECTRIC  GENE- 
RATOR AND  SYSTEM  OF  ELECTRIC 
LIGHTING. 

TMk  dJKOvtfy  ot  the  application  of  aa  annular 
armature  for  electric  generators  made  by  Dr. 
Antonio  Paccinotli  of  Florence  in  i860,  and  inde- 
pendently reinvented  in  3  modified  form  by  M. 
-Gramme  of  Paris  ten  years  later  on,  gave  a  great 
impulse  to  the  general  application  of  electricity 
Tor  lighting  puipoiies,  transmission  of  motive 
power,  electroplating,  &(;.,  &.<:.  In  consequence  of 
this  the  minds  of  most  of  our  electrical  inventors 
have  been  led  to  modify  the  form  of  the  ring 
armature  so  as  to  obtain  from  it  better  results  in  the 
production  of  electric  currents.  We  have  shown 
many  forms  of  ring  armature  machines  in  our 
tolunins.  but  we  lind  that  but  little  credit  has  been 
led  to  Dr.  Paccinottl  for  the  originzlity  of  his 
[ioa,  notwithstanding  that  a  working  model 
of  the  Paccinotli  Generator  was  made, 
"the  same  well  described  in  //  Nuotut  Ciiiicnla." 
Uanjr  existing  machines  are  merely  modifications 
of  the  Paccinctti,  as,  for  instance,  the  Gramme,  the 
HefnCT-Altcneck  (Siemens),  the  Lontin  (cxcilor), 
tbe  Schuckett,  the  Brush,  and  the  latest,  that  of 
Mr.  C,  F.  Heiorichs,  which,  from  the  results  ob- 
Iiined  with  the  first  generator  made,  seems  to  be 
one  of  the  most  efficient  forms. 

We  described  in  November  last  the  principles  and 
(onus  of  the  different  ring  armatures,  also  the 
methods  of  winding  the  insulated  conducting  wires 
tbereon,  and  also  the  form  and  position  of  the 
indutnng  magnets.  We  showed,  by  comparing  the 
Heinrichs  ring  armature  with  the  others,  that  it 
possessed  a  most  advantageous  form  for  the  pro- 
duction of  currents,  and  from  the  results  actually 
obtained  with  it,  his  theory  of  the  generation  of 
cunents  on  a  ring  armature  seems  to  be  proved 
correct. 

The  main  points  we  observed  in  Heinrichs' 
theory  were  :  that  ihf  insulaled cvnduclingteirtwhick 
surrounds  tht  inntr portion  of  tht  ring  armalurt  is  cut 
^  the-  infiutntt  of  ike  indua'tig  magnets ,-  lAal  the 
latter  take  the  grtattU  part  in  the  generation  ef  cur- 
mtt  1*  the  former:  that  the  ring  core  when  in  action 
hat  throughout  ill  greatest  length  on  the  inner  surface  a 


reversed  magnetic  polarity  to  that  on  tht  outer  surface  ; 
/he  inner  rei'eried  polarity  ivill  gii-e  an  impulse  to  the 

generation  of  current  in  the  insulated  conducting  wire 
surrounding  the  inner  surface  of  the  ring  core,  in  an 
opposing  direction  to  the  main  currents. 

By  considering  these  points  of  his  theory  we 
must  say  that  bis  channelled  ring  armature,  an  out- 
come of  his  theory,  is  the  best  improvement  yet 
made  on  the  Paccinotti  armature,  since  it  obviates 
all  the  disadvantages  of  the  other  ring  forms  ; 
besides,  with  its  surrounding  inducing  magnets  it 
utilises  the  greatest  length  possible  of  the  insulated 
conducting    wire    for    the    generation    of  electric 


Mr.  Heinrichs  obtains  three  and  four  lights,  of 
1,800  to  2,000  candle-power,  with  900  revolutions 
per  minute  of  bis  armature,  which  is  slightly  larger 
than  the  one  which  Gramme  employs  for  his  single 
light  generator.  In  fig.  I  we  show  a  general  view  of 
Heinrichs'  dynamo  machine,  jth  of  the  full  size, 
from  which  cannot  be  seen  the  main  differences  of 
this  machine  from  others  already  so  familiar  to  us,  the 
channelled  ring  armature  being,  with  great  advan- 
tage, entirely  inclosed  by  the  inducing  magnets.  The 
brushes  and  terminals  being  very  suitably  arranged." 

Thegeneratoriscerlainly  very  compact  and  small 
for  a  four-light  machine,  and  promises  well.  In 
lig.  2  we  show  a  cross  section  of  the  generator, 
from  which  we  can  see  the  channelled  ring  arma- 
ture as  iiltcd  and  held  to  the  shaft ;  all  parts  are  SO 
arranged  as  to  be  easily  changed.  The  channelled 
ring  core  is  made  out  of  a  bundle  of  thick  iron  wire 
formed  upon  a  metal  casing,^.  Around  the  core, 
r,  r,.  is  wound  the  insulated  conducting  wire,  », 
in  36  sections;  these  overlie  the  outer  surface  of 
the  core  only,  and  by  crossing  the  channel  of  the 
core  the  inner  surface  of  the  latter  (when  becoming 
magnetised)  has  no  influence  whatever  upon  that 
very  short  and  nearly  useless  portion  of  the  insu- 
Ijted  conducting  wire  which  crosses  tbe  channel. 
The  36  sections  of  insulated  conducting  wires  aie 
connected  with  each  other  continuously  by  36  com- 

Ihe  Paccinotli  generator.  Upon  the  shaft,i,  is  fixed 
the  boss,  a,  with  its  six  sets  of  spoke-like  exten- 
sions, upon  which  the  ring  core  is  fitted  freely  and 
beld  securely  by  six  metal  holders,  a,  a.  On  those, 
portions  of  the  ring  core  which  rest  upon  the 
spokes  no  wire  can  be  wound,  and  here  the  air  can 
freely  pass  into  the  channel  and  aid  in  preventing 
the  accumulation  of  heat.  The  entire  outer  surface 
of  the  ring  armature  is  surrounded  by  the  two  sets 
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of  electric  inducing  magnets,  n  and  s,  each  set  of 
Rhich  are  made  oui  of  9  plates,™',  m',  s,m\in\ 
and  «i',  m',  n,  wfi,  m'.  When  the  ring  armature, 
r,  r„  as  fitted  to  the  shaft,  i,  is  rotated  within 
the  fields  of  the  inducing  magnets,  n  and  9,  electric 
currents  will  be  collected  by  the  brushes,  ^'  and 
j',  Irom  the  commutator,  c,  and  led  through  the 
coils  of  the  insulated  conducting  wire,  w'  31' 
(which  surrounds  and  excites  the  inducing  mag- 
nets), to  the  terminals,  :ind  thence  to  the  lamps  or 
places  where  required.  As  can  be  seen,  the  main  dif- 
ference of  this  generator  lies  in  the  channelled  form 
tif  the  ring  armature,  which  seems  to  be  of  great 
vaioe.  It  is  stated  that  with  this  generator  Mr. 
Heiorichs  maintains  three  lights  of  z,ooo  candle- 
power,  with  an  expenditure  of  aboul  fudr  to  five 
horse-power,  and 800  to  500  revolutions  per  minute 
of  the  armature  (four  lights  are  maintained  with 
i.too  revolutions  per  minute) :  but  Mr.  Heinrichs 
undert^cas  to  maliD  the  generators,  without  en- 
larging the  BiEe,  to  supply  four  lights  with  the  same 
number  of  revolutions  of  the  armature,  and  the 
same  horse-power  as  the  three  lights  now  require. 

The  figures  of  light  and  horse-power  are  roughly 
given  by  comparing  the  light-power  of  this  system 
with  the  figures  given  by  other  lights  now  before 
the  public.  Mr.  Heiorichs  made  some  experiments 
with  his  new  light  and  a  Gramme  generator  (made 
in  Stockport)  before  his  present  generator  was 
completed,  and  he  states  that  he  uses  the  same 
pressure  of  steam  and  the  same  engine  for  his 
-'  iB-lighias  he  had  to  use  (or  the  above  one-light 
'  ytor.  The  number  of  revolutions  of  the  arma- 
|f  the  latter  was  above  1,000. 

s  show  a  perspective  view  of  the 

died  ring  armature,  with  only  a  few  turns  of 

irtre,  showing  the  wire  crossing  the  channel.  This 
new  shows  the  ring  core  of  a  large  >o-light 
generator,  and  where  the  former  is  split,  which 
prevents  the  generation  of  currents  in  the  same, 
and  also  Militates  and  quickens  the  demagnetisa- 
tion of  the  mass  of  iron.  Splitting  the  iron  ring  is 
mostly  done  in  large  generators,  the  Brush,  for 
instance.  In  the  Siemens  the  small  cylinder  arma- 
ture is  split  several  times. 

In  the  specification  of  his  patent,  Mr.  Heinrichs 
describes  many  different  modifications  of  his  prin- 
nple  of  channelled  ring  armatures  and  surrounding 
inducing  magaets,  of  which  we  have  skown  the 
most  developed  form  by  fig.  11  in  the  article  on  the 
ditferent  armatures,  and  in  which  the  ring  arma- 
ture is  nearly  circular  in  cross-section,  and  the 
surrounding  inducing  magnets  of  the  same  form. 
With  this  shape  greater  efficiency  ought  to  be  ob- 
tainable ;  but  we  think  the  manufacturing  diffi- 
culties must  also  be  greater,  which  has  led  ^Ir. 
Heinrichs  to  adopt  the  present  form. 

Having  described  his  generator,  we  come  now  to 
his  system  of  electric  lights,  shown  in  figs.  4,  S,  6,  and 
7,  and  which  are  original — not  alone  in  the  circular 
form  of  the  carbon  pencils,  but  also  the  method  by 
which  the  arc  is  maintained. 

As  is  well  known,  we  have  had  up  to  now  only 
one  electric  candle  (and  lis  modifications]),  the 
JablochkofT,  where  the  light  is  maintained  without 
regulating  mechanism,  and  the  distance  of  the  arc 
kept  constant.  The  short  burning  time  of  the  Jab- 
locbkoff  candle  (only  two  hours  per  candle),  and 
the  Ua  that  they  are  only  available  with  alternsC- 


1  great  drawback  to  their  general 
and  sole  application. 

All  other  lamps  have  some  more  or  less  compli 
cated  mechanism  or  arrangements  for  the  feed  of 
the  carbons,  which  are  liable  to  fail  :  in  one  lamp 
differential  shuot  coils,  in  combination  with  a  pen- 
dulum, are  employed  for  regulating  the  feed  of  the 
carbons.  In  another,  dif^rential  shunt-coils,  in 
combination  with  a  glycerine  stufiing  box,  are 
employed  for  regulating  the  feed  of  the  carbons, ' 
for  a  time,  of  a  single  lamp  not  e.'tceeding  eight 
hours;  aslight  difi'erenceinthespeedof  the  motive  ■ 
power  produces,  nevertheless,  irregularities  in  the 
lights — the  lights  extinguish,  or  the  carbon  points' 
come  in  contact  while  bumins,  so  that  some  lamps 
have  then  to  be  lowered,  and  the  carbons  withdrawn 
by  hand ;  while  in  other  lamps  the  carbons  are  allowed 
to  burn  themselves  free,  which  lakes  several  minutes. 
Inall  these  and  other  aystemsstraight  carbon  pencils 
have  been  employed. 

Further  disadvantages  of  these  lamps  are  that  the; 
racks  or  bars  which  guide  the  straight  carbons' 
must  be  longer  than  the  carbons,  which  jrltt  not! 
allow  a  great  length  of  the  latter*  to  be  employed. 
I'he  racks  and  bars  arc  in  gearing  with  the  regulat- 
ing mechanism,  into  which  they  carry  the  dust  of 
the  carbons  and  thus  cause  irregujnrity  and  stop- 
page of  the  lights.  I 
In  1813  Sir  Humphrey  Davy  used  in  his  electric] 
lamps  two  straight  carbon  pencils  placed  vertically 
above  each  other,  and  since  that  lime  all  lamp 
improvements  have  been  all  more  or  less  in  ihO' 
same  direction.  In  Mr.  Heinrichs'  lamp  the  two 
sets  of  carbons  cross  each  other,  and  the  arc  is 
formed  and  maintained  at  their  crossing  point. 

Mr.  Heinrichs  patented  and  made  nearly  three 
years  ago  a  very  original  regulator  with  circular 
carbons  ",  from  which  time  also  dates  his  priority 
of  the  application  of  circular  carbon  pencils.  The 
regulator  did  not  satisfy  Mr.  Heinrichs,  and  know- 
ing the  disadvantage  of  any  regulating  nuchanism, 
he  experimented  further  with  a  rough  model, 
which  constitutes  a  simple  and  novel  electric  candle, 
lamp,  i.e.,  without  any  mtchamsta  for  regulating  th« 
feed  of  the  (arboru ;  this  is  shown  in  a  general  view; 
by  fie.  5,  and  inclosed  in  a  suitable  shade,  by  fig,  6  p 
this  Tamp  has  a  burning  time  of  from  20  to  5a 
hours  :  the  size  of  the  circular  carbon  pencils  is 
from  eight  to  twelve  inches  diameter.  The  distancq 
of  the  arc  is  constant  and  main(|ined  at  the  samQ 
point.  As  is  known,  the  arc' travels  through  a  diSi 
tance  of  six  inches  in  the  J  sblochkolT  candle  and  iha 
Brush  lamp.  | 

In  Hmnrichs'  candle  no  mechanism  is  below  the 
arc,  therefore  no  shadow  results  from  them.  The 
arc  has  a  very  low  resistance  On  account  of  the  four 
pencils  leading  the  current  to  the  aic  ;  this  is  of 
great  advantage  for  subdividing  the  current,  and  at 
this  lamp  with  its  long  buming  time  also  occupie* 
little  sp.ice,  it  must  prove  to  be  one  of  the  electrie 
lights  of  large  illuminating  power. 

The  length  of  the  arc  is  set  to  the  required  length 
to  suit  the  quantity  and  electromotive  force  of  the 
current;  under  these  conditions  it  is  impossible 
for  the  arc  to  become  any  longer,  as  will  be  seen  in 
fig.  5 ;  the  thickness  of  the  carbon  pencils  limits  the 
lengthening  of  the  arc.    This  feature  obviates  the  , 
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employment  of  shunt-coils,  without  which  other 
lamps,  if  several  are  put  in  a  contiouous  current 
circuit,  cannot  maintain  the  arc.  In  some  lamps  a 
shuat-coil  of  450  ohms  is  employed,  which  not  only 
makes  the  taaip  more  expensive  but  is  also  liable 
to  be  destroyed. 

In  (ig.  7  wc  show  the  mechanical  details  of  this 
candle  lamp,  by  which  the  general  view  given  in 
fig.  5  can  be  better  understood.  The  two  positive 
circular  carbon  pencils,  c'  ir',  are  held  at  one  ex- 
tremity by  the  two  melal  arms,  n'  a- ;  the  other 
ends  are  kept  in  constant  contact  with  each  other 
by  the  weight  of  the  two  arms.  The  two  negative 
circular  carbon  pencils,  c»  c*.  are  held  and  kept  in 
constant  contact  by  the  two  metal  arms,  a*  a*;  each 
set  of  carbon-holder  arms  has  a  common  fulcrum, 
and  the  two  are  kept  in  gearing  with  each  other  in  the 
following  manner:  to  the  arms,  4i>  and  >i',  are  fixed  the 
pinions,/'  and/',  between  which  two  gears  the 
pinion,/',  and  to  the  arms,  a'  and  a^,  is  fixed  the 
gnion,/'  and  /',  between  which  gears  the  pinion,  ^». 
This  prevents  the  arms  from  falling  unequally,  and 
will  maintain  the  contact  points  of  the  carbons 
exactly  at  the  crossing  point. 

The  negative  set  of  carbon-bolder  arms,  ii'  and 
d*,  have  their  common  fulcrum  in  the  frame, //, 
which  is  fixed  insulated  to  the  lamp  base,  b.  The 
positive  set  of  carbon-holder  arms,  a '  and  a ',  have 
Ibeir  common  fulcrum  in  the  movable  frame,  g 
(which  enters  the  base,  i),  to  which  is  fixed  the 
armature,  e.  This  armature,  when  attracted  by 
the  magnet,  m,  will  lift  the  positive  set  of  carbons, 
(,'  and  c',  from  the  negative  set  of  carbons  as  fol- 
lows : — When  no  current  passes  through  the  lamp 
both  set  of  carbons  rest  in  contact  with  each  other 
«  the  crossing  point.  When  a  current  is  sent 
through  the  lamp  in  order  Co  start  the  light,  the 
positive  current  enters  the  terminal,  /',  passes  to 
the  lamp  magnet,  m,  into  the  metal  boss,  n,  which 
is  in  contact  with  Ihe  movable  base,  g,  thence  to 
the  metal  arms,  a'  u*,  into  the  two  carbons,  1:'  andt'. 

The  negative  current  enters  the  terminal,  ^, 
thence  to  the  frame,//  into  the  metal  arm,  n'  a  *, 
to  the  two  carbons,  c'  c*,  when  Ihe  magnet,  m,  will 
attract  the  armature,  e,  which  will  lilt  the  positive 
set  of  carbons  3.  sufficient  distance  away  from  the 
negative  set  of  carbons,  when  [be  arc  will  be  formed 
and  maintained  as  long  as  the  current  passes 
through  the  lamp  at  the  crossing  point  of  the  two 
set  of  circular  carbon  pencils.  Each  set  of  car- 
bons keep  falling  together  (by  the  weight  of  the 
respective  metal  arms  which  guide  Ihe  carbons) 
as  the  carbons  are  consumed.  As  seen,  (he  lamp 
it  perfectly  simple  :  no  chains,  cords,  or  racks 
are  employed.  The  simple  system  of  pinion  is 
thoroughly  covered  by  metal  covers ;  thus  we  have 
□O  pans  in  this  lamp  liable  to  come  out  of  order  by 
usual  treatment,  nor  any  adjustment  or  regulation 
required  after  the  lamp  has  been  put  into  its 
circuits. 
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Th  spite  of  the  progress  accomplished  in  telephony 

unca   Ihe    invention  was  first  brought  out,   there 

«  sot  yet  been  produced  a  telephone  which  will- 


reproduce  speech  at  a  great  distance  sufiicientiv 
clearly  and  strongly  to  satisfy  the  public.  One  is 
convinced  of  this  by  the  fact  that  certmn  discon- 
tented subscribers  to  telephonic  exchanges  declare 
that  they  cannot  hear  at  all.  Certainly  this  defect 
of  understanding  is  often  due  to  a  defect  in  the 
organ  of  hearing  as  regards  telephonic  sounds,  and 
above  all  to  a  defective  education  of  the  ear  for  this 
kind  of  correspondence  ;  but  it  must  also  be  due  in 
B  great  measure  to  causes  which  extinguish  and 
confuse  sounds  telephonically  reproduced,  above 
all  when  they  are  transmitted  through  a  telegraph 
tine,  subject  at  all  times  to  accidental  currents  of 
all  kinds,  such  as  earth  currents,  induced  currents, 
atmospheric  currents,  &c. 

In  order  to  overcome  these  currents,  on  a  rather 
long  line,  it  is  necessary  that  the  undulatory  cur- 
rents transmitted  should  have  a  certain  energy,  and 
it  has  been  necessary  to  employ  battery  telephones ; 
but,  as  the  variations  of  resistance  determined  by 
the  transmitting  apparatus  in  order  to  furnish  these 
undulatory  currents  are  always  sufficiently  feeble 
relative  to  the  resistance  of  the  entire  line,  the 
inflexions  of  the  electric  waves  are  not  sufficiently 
characterised  10  furnish  all  the  small  sinuosities 
which  correspond  to  articulate  sounds ;  they  are 
effaced  more  or  less  by  the  resistance  of  the  line, 
and  are  mutilated  by  the  accidental  electric  currents 
which  pass  over  them.  In  order  to  avoid  this  in- 
convenience, it  is  necessary  to  solve  two  problems  : 
1st,  to  Increase  considerably  the  amplitude  of  the 
electrical  vibrations  without  its  being  necessary  to 
increase  the  power  of  the  voice.and  and  to  do  this  in 
such  a  manner  that  the  electric  currents  foreign  to 
those  directly  transmitted  may  not  traverse  the 
telephonic  circuiL  These  are  the  two  problems 
which  have  been  solved  by  Dr.  Heix  in  the  tele- 
phonic systems  of  which  we  have  already  spoken, 
but  which  we  shall  completely  describe. 

In  order  to  obtain  these  reinforcements  of  Ihe 
electric  waves  several  means  can  be  employed  : 
the  first  is  the  system  of  derivation,  which  was  re- 
ferred to  In  a  previous  article ;  the  second  Js  a 
microphonic  system,  presenting  a  great  number  of 
partially  conducting  points,  but  arranged  in  such  a 
manner  as  not  to  furnish  too  high  a  resistance ; 
the  third,  in  the  case  of  the  employment  of  in- 
duced undulatory  currents,  transmitted  by  an  induc- 
tion coil,  is  a  system  able  to  augment  the  amplitude 
o(  the  electric  waves  by  the  prolongment  of  the 
duration  of  these  induced  currents  themselves.  All 
these  means  have  been  employed  and  patented  by 
M.  Hen,  and  have  furnished  good  results.  As 
regards  the  second  part  of  the  problem,  it  has  been  '• 
solved  by  the  means  used  on  submarine  cables,  that ! 
istosay,  by  the  interruptionof  the  circuit  itself,  and 
the  interposition  in  the  circuit  either  of  condensers, 
or  of  diffusers  of  electric  charges,  as,  for  instance, 
lightning-protectors  with  points  or  combs.  By 
the  employment  as  a  receiver  of  a  speaking  con- 
denser, the  problem  becomes  resolved  directly  by 
the  introduction  of  the  apparatus  itself  in  the 
circuit ;  but  by  employing  ordinary  telephones,  the 
introduction  of  combs  or  condensers  between  the 
apparatus  and  earth  satisfies  the  desideratum  whicb 
has  been  pointed  out.  It  can  be  understood,  in 
effect,  easily,  that  the  interruption  of  the  circuit 
completely  hinders  accidental  currents  from  being 
propagated,  or,  at  leasiii  if  they  are  Qro^&f^SK&.^iiB^ 
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cannot  be  of  aiicll  power  as  to  affect  telephonic 
transmissions.  We  will  now  show  bow  some  of 
these  SySlems  have  been  arranged.  We  will  de- 
scribe later  on  the  others,  ivhicli  are  the  most 
important,  when  Ihe  lime  comes  to  make  them 
kno^vn. 

The  first  sj'stem,  put  to  test  in  tlie  experiments 
made  last  autunin  between  Brest  and  Penzance,  Hid' 
as  a  transmitter  the  apparatus  shown  in  elevation 
by  fig.  I,  and  in  plan  by  fig.  2  :  the  electrical 
arrangements  being  shown  by  (ig.  3,  But  in  order 
to  explain  the  principle,  fig.  4  is  given,  wliich  re- 
presents the  whole  arrangement  with  the  condenser 
and  comb  in  circuit.  In  this  figure,  the  transmitter 
is  represented  by  the  multiple  conlaets  of  the  micro- 
phonic  system,  and  it  is,  as  can  be  seen,  joined  op 
as  a  derivation  from  the  battCTy,  each  cell  being 
connected  to  a  difTerent  part  of  the  arrangement. 
Each  of  the  svsiem  of  conlaets  is  composed  of  a 
pbte  of  carbon,  or,  belter  still,  of  a  plate  of 
iron  pyrites  or  pyrolusite,  upon  which  rest  points 
of  carbon  or  pyrites,  carried  by  hinge  levers, 
(he  pressure  of  which  con  be  regulated  by  springs. 
These  levers  are  mounted  on  metallic  columns,  as 


seen  in  fig.  i  ;  and,  in  order  CO  understand  better 
the  arrangement,  two  of  these  levers  are  shown  as 
dropped  down.  The  moderately  condugling  plates 
are  fixed  (six  in  number)  on  a  vibrating  disc,  which 
forms  the  upper  part  of  the  apparatus,  and  are 
ranged  around  the  centre  of  this  disc,  as  seen  in 
5gs.  ;  and  3.  It  is  of  the  upper  part  of  this  disc  of 
which  we  speak. 

Eachof  the  plates  of  pyrites  communicates,  as  can 
be  seen  in  figs.  3  and  4,  with  the  plates  connecting 
the  elements  of  the  battery,  in  such  a  manner  (hat 
the  current  emanating  from  each  element  traverses 
each  contact,  and,  as  there  are  two  contacts  to  each 
plate,  the  battery  should  be  composed  of  twelve 
elements,  joined  up  in  series.  In  order  that  all 
these  contacts  may  furnish  a  continuous  connection 
from  one  extremity  of  the  chain  to  the  other,  and 
at  the  same  lime  be  able  to  act  independently  and 
distinctly,  the  points  of  the  contact  levers  arc  con- 
nected by  a  branch  from  one  plate  to  the  other,  by 
meansi  of  a  forked  wire  conductor,  as  seen  in  figs. 
3  and  4.  A  glance  at  the  arrangament  will  show 
that  the  current  from  the  first  clemenc  to  the  left 
of  the  battery  passes  directly  lo  earth  by  passing 
through  the  ^st  contact  to  the  left  of  plate  Na  t-. 


The  current  of  the  second  element  passes  in  like 
manner  to  earth  by  passing  through  the  second 
contact  of  the  plate  No.  1,  thence  by  the  fiisl  con- 
tact. The  current  from  the  third  clement  passes 
first  by  the  plate  No.  3.  the  first  contact  to  the  left 
of  this  plate,  the  forked  wire  of  the  second  contact 
of  the  first  plate,  the  two  contacts  of  this  plate,  and 
lastly  goes  to  earth  ;  it  is  the  same  for  all  the  other 
elements  of  the  battery.  As  the  first  element  to 
the  left  of  the  battery  corresponds  with  others  to 
earth,  it  can  be  seen  that  all  the  individual  currents 
of  the  elements  of  the  battery  have  two  paths  to 
Bow  by :  the  circuit  of  the  transmitter  contacts  and 
the  circuit  of  the  fine.  This  arrangement  has  been 
taken  in  order  to  diminish,  in  a  great  proportion, 
the  resistance  of  tw-elve  contacts  of  the  transmitter, 
which  is  considerable,  and  to  introduce  them  oa  ■ 
derivation  to  earth,  in  order  to  amplify  the  varia- 
tions of  lie  transmitter  resistance.  By  this  arrange- 
ment, then, there  are  two  causes  of  the  amplification 
of  the  variations  :  ist,  that  which  results  from  the 
derivation!  snd,  that  which  results  from  the  increist 
in  the  number  of  contacts  ;  and  by  the  fact  of  the 
derivations  effected  at  each  element  of  the  battery, 
the  total  resistance  of  the  transmitter  is  thus  dimin- 
ished in  a  sufficiently  great  proportion. 

In  order  (0  be  able  to  judge  of  the  importance  ot 
the  derivation  system  under  these  conditions,  ire 
will  make  a  i title  calculation.  We  will  call  i  Ihfr 
circuit  of  the  fine,  a  Ihe  derivation  circuit  constituted' 
by  the  contacts  of  the  transmitter,  B  the  clectrdmor' 
live  force  of  the  battery,  and  f  its  resistance.-  Ac 
cording  to  Ohm's  law,  the  current  slrenglh,  C,  wKeft* 
ihe  transmitter  of  a  resistance,  ,1.  is  introduced  into. 


he  c 


,  and   far  this  .ume 


.-aluB  oFc,  }n  the  cose  where  the  transmitter  con- 
illtutea  ttiB   derivation  :  c*  -= --— ,  -■  -  -  ;  itxis 


i   simply  a  in  the  first  cj 


!,  and 


in  the  second  eaSji^' 


Now,  it  is  easy  lo  see,  by  the  form  of  these  tvro 
expressions,  that  the  variations  of  a  will  affect  mtich 
more  the  value  of  c  in  one  case  than  in  the  other. 
Suppose,  for  example,  '  =  5  ohms,  a  i=  10  ohms ' 
and  i  ;=  100  ohms  :  the  total  resistance,  forming 
the  division  of  e,  will  be,  in  the  case  of  the  simple 
circuit,  5  -(-  10  -^  100  =  11;  ohms,  and  in  the  case 


of  the  deriw 


It  will  be,  ;  A 


'   5    , 


135.  Now  let  us  admit  that,  i 
difference  of  pressure  in  the  contacts,  a  became 
reduced  to  z  ohms,  the  resistance  in  the  first  cas« 
will  be  changed  to  iij  ohms,  but  m  the  second  it 
will  change  to  16S  ohms.  The  variation  in  tbeia- 
lensity  of  the  current  in  the  telephone  circuit  will 
be  in  the  first  case  from  I  to  I'Oi?,  and  in  the 
second  case  from  i  to  1-084.  We  can  see,  there- 
fore, how  much  is  gained  in  sensibility  by  the 
combination  by  the  derivation  sysl«m. 

In  the  first  experiments  made  with  this  system  Ol. 
transmitter  between  Brest  and  Penxanco,  vkriou* 
magnetic  telephones  were  employed  as  receifera^ 
and  experiments  ware  mada  witb  and  -witliQUt^^B 
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condenser  interposed  in  the  line,  and  also  with  and 
without  a  comb  lightning-protector,  as  shown  by 
fig.  4.  The  results  were  already  sufficiently 
satisfactory  to  encourage  one  to  persevere  with 
the  problem  ;  and  it  was  at  that  time  that  the 
results  were  announced  in  the  different  journals, 
and  in  La  Lumiire  EUcirique,  on  15th  September^ 
1880. 

From  a  practical  point  of  view,  the  arrangement 
indicated  by  fig.  i  had  several  inconveniences ;  it 
required  a  very  careful  adjustment  of  all  the  con- 
tact levers,  and,  when  an  adjustment  is  necessary  in 
telephonic  apparatus,  the  latter  ceases  to  be  of  prac- 
tical value.  It  was  sought,  therefore,  to  remedy  this 
inconvenience ;  and  this  was  done  in  an  extremely 
simple  manner  by  means  of  the  apparatus  repre- 
sented in  vertical  section  by  fig.  5,  and  in  plan  by 
fir.  6.    In  this  apparatus  the  contacts  are  formed 
of  discs  of  pyrites  or  other  metallic  sulphides,  and 
are  suspended  in  pairs,  by  means  of  tongues,  to  a 
thin  wooden  boutl,  which  serves  as  a  vibrating 
plate.    Under  these  conditions,  the  surfaces  of  con- 
tact are  sufficiently  developed    to    diminish    the 
resistance  of  the  apparatus;  and  to  insure  good 
contact,  weights  of  lead  are  attached  to  each  set  of 
discs,  as  shown  in  fig.  5.    The  electrical  connec- 
tions are  in  other  respects  effected  as  shown  by 
fig.  6,  and,  as  regards  the  rest  of  the  arrangement, 
it  is  similar  to  tluit  in  the  first  system  ;  only,  as  there 
are  more  plates  fiimished  with  double  contacts,  the 
number  of  contact  couples  is  twelve  instead  of  six, 
and  die  forked  connections  are  effected  on  an  upper 
and  lower  disc.    Experiment  has  shown  completely 
that  it  is  possible  to  simplify  this  system,  and  to 
reduce  the  number  of  couples  to  three.    It  was 
with  an  apparatus  of  this  kind  that  the  decisive 
experiments  were  commenced,  three  months  ago, 
between  Orleans,  Blois,  Tours,  Poitiers,  Angoulfime, 
and  Bordeaux  ;  these  led  to  the  important  results 
which  have  been  announced,  and  in  these  experi- 
ments numerous  studies  were  made  with  reference 
to  the  best  arrangement  to  give  to  the  battery  as 
regards  connecting  it  up  to  the  contacts  of  the 
tnuismitter.    Thus,  a  combination  of  the  cells  in 
^es  was  tried,  so  that  there  was  at  each  contact  a 
doable  element  (joined  up  in  quantity),  the  contacts 
heing  all  joined  up  in  series.    This  arrangement 
had  an  advantage  in  certain  cases,  whilst  in  others 
it  iras  the  combination  by  simple  elements  that 
answered  best.    Induction  coils  were  tried  in  con- 
nection with  these  mtems,  one  for  each  contact ; 
then  the  elements  01  the  battery  were  connected, 
one  to   each  contact,   and   passed    through   the 
primary  circuit  of  the  corresponding  bobbin.    In 
this  case  all  the  secondary  circuits  were  joined  up 
in  Quantity,  and  thus  connected  to  the  line  and 
earth.  Good  results  were  obtained  with  this  arrange- 
ment, but  it  was  too  complicated.      There  were 
^  tried  transmitters  with  three,  six,  and  twelve 
pairs  of  contact  discs,  but  always  in  employing  the 
system  of  derivation,  and  with  a  number  of  battery 
<»ements  equal  to  that  of  the  disc  couples,  each 
clement  was  itself  composed  of  two  elements  joined 
up  for  quantity,  the  whole  being  joined  up  in  series 
^th  derivations  to  the  transmitter  between  each 
clement   or   group  of  elements.     As  a  receiver, 
oagnetic  telephones  were  employed,  but  also  the 
^ttking  condenser,  and  to  this  subject  it  will  not 
Im  nninteresting  to  point  out  the  various  experi- 


ments which  were  made  about  a  year  ago  with  this 
interesting  instrument. 

On  the  23rd  June,  1880,  M.  Herz,  having  asked 
me  to  assist  him  at  experiments  made  at  the  Boule- 
vard Saint-Marcel,  my  attention  was  attracted  by 
the  fact  that  a  condenser  of  small  dimensions  could, 
under  certain  conditions,  reproduce  speech.  I  can 
testify  to  this  fact,  and  I  was  very  much  astonished 
at  it ;  however,  when  it  was  shown  that  the  trans- 
mitter was  interposed  on  a  derivation,  and  that  this 
transmitter  was  that  represented  by  fig.  i,  and 
charged  by  a  strong  battery,  I  could  understand  the 
reason  of  the  effect ;  but,  on  my  being  asked  to 
keep  secret  what  I  had  seen,  I  could  not  continue 
my  investigations,  and  I  had  even  forjrotten  the 
arrangement  of  the  experiments,  when  M.  Dunand 
explained  to  me  his  system  of  a  speaking  con- 
denser, in  which  he  employed  a  second  battery, 
placed  near  the  condenser,  in  order  to  polarise  it  in 
a  constant  manner.  I  recollect  that  M.  Herz  only 
employed  one  battery,  and  I  thought  I  saw  a  dif- 
ference in  the  two  systems.  However,  on  consult- 
ing the  patents  of  M.  Herz,  I  remarked  that,  in 
consequence  of  the  arrangettunt  of  the  transmitUr  in 
derivation,  the  condenser  etnployed  as  a  receiver  he- 
came  aljvays  charged  to  the  potential  of  the  battery,  and 
that  the  action  of  the  transmitter  had  no  other  effect 
than  that  of  diminishing  more  or  less  the  totential  at 
the  moment  of  its  action,  and  consequently  to  reflect 
by  the  condenser  all  the  variations  of  resistance  deter- 
mined by  the  sonorous  waves  of  the  voice.  Fij?.  7, 
extracted  from  the  patent  of  June  9th  of  M.  Herz, 
represents  in  effect  the  arrangement  of  the  experi- 
ment, which  can  leave  no  doubt  on  the  subject 

Since  the  time  when  I  saw  the  experiments  in 
question,  the  speaking  condenser  was  experimented 
with  always,  and  it  took  some  time  before  the  most 
advantageous  arrangement  of  the  battery  was  found- 
out  in  order  to  make  the  condenser  speak  strongly. 
When  experiments  were  made  between  Brest  and 
Penzance  it  was  tried  without  yielding  satisfactory 
results;  this  was  not  the  case  between  Orleans 
and  Bordeaux  ;  and  since  this  time  no  efforts  wer« 
spared  to  make  the  arrangement  perfect,  and  the 
results  have  been  that  good  work  has  been  obtained 
on  circuits  the  most  difficult  for  telephonic  trans- 
mission, but  in  employing  another  transmitter, 
which  cannot  be  described  at  this  moment,  and  to 
which  the  first  electric  combination  has  been  appro- 
priated in  a  peculiar  manner,  susceptible  of  appli- 
cation to  induced  currents.  It  is  a  result  highly 
important,  as  has  been  said  at  the  commencement 
of  the  article,  that  this  system  presents  the  extreme 
advantage  of  the  line  being  cut,  so  that  accidental 
•and  abnormal  currents  are  cut  off.  We  represent  ' 
the  arrangement  by  fig.  8.  Fig.  9  shows  an  outside 
view  of  one  of  the  numerous  forms  the  instrument 
has  assumed. 

In  the  course  of  the  experiments  of  which  we 
have  spoken,  condensers  of  an  electrostatic  capacity 
of  5  to  10  microfarads  were  interposed  in  the  circuit, 
and  also  comb  lightning-protectors,  which  are  shown 
by  figs.  10  and  1 1 ;  but  the  results  obtained  were 
not  as  good  as  were  expected,  in  consequence  of 
the  decrease  which  their  presence  produced  in  the 
intensity  of  the  transmitted  currents ;  nevertheless, 
one  may  judge  of  the  part  which  they  can  laVa:^  \xv 
preventing  the  effects  of  abrvotrM\  ^jcA  ^ccA'WvxA 
currents.    It  may  be  TettvaiV^^  lYvaX.  ^\>i5cL  >^^  "Ck^^ 
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:  —.'JL  £|.  I  ■  :ii  i:r.:'.::;;a::on  of  ;he  eiiects  is 
:  ZTitd:izei  :=  i.-.-j'ther  r-.inner.  With  this 
13=  au  be«a  ''/auliied,  as  we  have  annouiceJ. 
:ri.-.l=Uiior.  of  ipeech  to  the  cnorrro-ji  distance 
:v.  Icilonetres  ;  but  the  abic'.uie  silence  of  the 
:•-  TM  neceisary.  With  three  Lelanchc  ele- 
:'.t,  coTTCipondence  cou!d  ruilr  be  carried  on 
:;ne»  from  Paris,  Toura,  Poitiers,  ic,  even 
uring  lines  were  iri  fa"  work, 
with  multipEe  contacrts  has  been 
rithout  the  batterj-  derivations, 


eii;hb( 


Tours.  BiS.ias.  ir.  Par-Is  itself,  several  receat 
renariible  eTrerisiec",*  hive  deo: castrated  that  the 
eiaplavaies:  of  ~e  sseiiing    condenser  presents 

su;r.  are  thi  ex?eri=:ests  tried  three  months  ago 
by  M.  Hen  or.  ;he"  djnereat  lines  of  the  State  ;  they 
are,  as  can  in  sean.  verv  curioni,  »nd  apparentlj- 
iolre  Uie  qaestioa  of  telephoDV  to  a  distance.  We 
regret  that  we   are  no:  able  to  describe  the  last 

., '..g  ;mj  jjjg  niost  practical 

:  iaveotion  bas  not  received 
■s. — Lj  Z^mUre  Eltelriqm. 


of  a 


I,  the  ffiost 


Fig.  9. 
by  conneding  all  the  contacts  together,  but  by 
Interposing  them  as  a  deriration  to  the  earth,  as  In 
the  other  systems.  N'evertticless,  it  is  necessary  to 
employ  a  powerful  balterj'  of  33  elements  at  least 
ll>\  elements  do  not  give  a  much  better  result)  ;  it 
lias  been  noticed  also  that  the  sounds  were  less 
clear  than  with  the  arrangements  which  we  hare 
[ircviously  described.  Experiments  hare  also  been 
made  with  dilTercnt  groupings  of  the  contacts  of 
the  transmitter.  Thus  (hey  have  been  joined  two 
:ind  two,  and  derivations  only  established  with  the 
battery  at  every  two.  The  battery  was  thus 
r{:(luc<:d  to  one  half.  Kqually  good  results  have 
liccn  obtained  with  this  airangcment  ;  less  good, 
liifwcver,  than  with  the  arrangement  which  has  been 
cxTilained. 

J'lic  speaking  condenser  has  worked  very  well 
lictwcen  Varis  and  Orleans,  and  between  Paris  and 
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0\  the  i6[h  last,  a  parer  wai  read  by  Mr.  Shelfonl 
Bidweli.  before  the  Physical  Societf.  "  On  the  telfr 
graphic  transmission  of  pictures  of  natural  objects." 
The  author  was  led  to  the  idea  from  experiments 
which  he  had  made  on  the  photopbone.  The 
principle  of  the  arrangement  is  that  of  the  Bake- 
well  or  D'.\rlin<:ourt  copying  telegraph,  in  which 
the  \-ariatioDS  of  the  current  aecessaiy  to  produce 
the  design  are  effected  by  the  action  of  light  01 


Fig.  1. 

selenium  cell.    In  the  copying  telegraphs  t 
to,  the  design  is  traced  out  in  a  series  of  b__ 
lines    of    uniform     thickness ;    in    Mr.     BldvL 
arrangement  the  %-ar^-lng  force  of  a  cuirent  p 
duces  a  corresponding  i-ariation  in  the  dcfifltiaa  j 
the  lines  on  the  chemically  prcfttred  PVMi  I 
thereby  a  more  faithful  representation  of  tM  ob) 
copied  is  produced.    The  experimenti  made  u  ytt  * 
have  been  only  comparatively  rough  0IM%  ret  the 
amount  of  success  obtained  was  oonuderaoH  and 
would    seem    to    prove  that    with    mocv  poitet 
apparatus  very  satisfactory  results  could  be  attained. 

in  the  first  experiments  it  ivas  proved  that  the 
variation  in  the  resistance  of  the  selenium  cell,  due 
to  the  action  of  light,  could  produce  distinct 
changes  in  the  marks  on  chemically  prepared  paper. 
In  consequence  of  the  satisfactory  results,  the  appa- 
ratus, of  which  we  give  an  illustration,  and  for  which 
we  are  indebted  to  Mr.  Bidweli,  was  devised. 

The  transmitting  instrument  consists  of  a  cylin- 
drical brass  bo\  (fig.  i)  four  inches  ii    " 
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tnroiuches  deep,  mounted  asiallj-  upon  a  brass  jpindle 
seyen  inches  long,  and  inaukced  from  it  by  box- 
wood ringg.  The  spindle  is  divided  in  the  middle. 
its  two  halves  being  rigidly  connected  together  by 
an  insulating  joint  of  boxwood.  One  of  the  pro- 
jecting ends  of  the  spindle  has  a  screw  cut  upon  it 


ingi,  the  distance  betw 


mittcr  is  represented  in  general  view  by  fig.  i,  and  in 
diagram  in  fig,  Si  where  H  is  the  hole  in  the  cylin- 
der opposite  the  selenium  cell. 

The  receiving  instrument  contains  another  cylin- 
der similar  to  that  of  the  transmitter,  and  mounted 
upon  a  similar  spindle,  which  however  is  not  divided 
nor  insulated  Koca  the  cylinder.  An  upright  pillar, 
D  (figs.  1  and  i),  fixed  midway  between  the  two 
beanngs,  and  slightly  higher' than  the  cylinder, 


thetenPtb  of  the  cylinder  ;  and  one  of  the  bearings 
htaut  Tiuide  Kr«<iV  corresponding  to  that  upon  the 
windle.  At  a  point  midway  between  the  two  ends 
M  the  cylinder  a  hole,  h  (fig.  a),  aquarter  of  an  inch 
in  diameter  it  drilled,  and  behind  this  hole  is  fixed  a 
(elenlum  cell  (figs.  3  and  4),  the  two  terminals  of 
'  which  are  connefied  respectively  with  the  two  halves 
oftheRpindle.  The  beorittgs  in  which  the  spindle 
turns  are  joined  by  copper  wires  to  two  binding 
Krew*  on  the  siand  of  the  instrument.    This  trans- 


carries  an  elastic  brass  arm  fitted  with  a  platinum 
point,  P,  which  presses  normally  upon  the  surface 
of  the  cylinder.  To  the  brass  arm  a  binding  screw 
is  attached,  and  a  second  binding  screw  in  the 
sl.ind  is  joined  by  a  wire  to  one  of  the  brass  bear- 
To  prepare  the  instruments  for  work  they  are 
joiried  up  as  shown  in  figs,  i  and  5.twobatteries,B. 
B,.  aset  of  resistance  coils,  R,  and  agalvaaclnv%^£,'(.cs, 
being  used.  The  cylinder  ot  t.t6X'ra.^sni\Vtw\V\TW.'a^- 


meat  ii  brought  to  its  middle  position,  and  a  picture 
not  more  than  two  inches  square  is  Tocussed  upon  its 
surface  by  the  lens,  L  (fig,  s).  The  pictures  upon 
which  the  author  operated  have  been  mostly  simple 
geometrical  designs  cut  out  of  tin-foil  and  projected 
by  a  magic  lantern.  The  com  para  tiveljr  large  open- 
ing, H,  is  covered  with  a  piece  of  tin-foil,  in  which  is 
pncked  a  hole,  which  should  be  only  just  large 
eoough  to  allow  the  instrument  to  work.  The  hole 
is  then  brought,  by  turning  round  the  cylinder,  to 
the  brightest  point  of  the  picture,  and  a  scrap  of 
sensitised  paper,  in  the  same  condition  as  that  to  he 
used,  being  placed  under  the  point,  P,  of  the  re- 
ceiver, the  resistance,  R.  is  adjusted  so  as  lo  bring 
the  galvanometer  to  zero.  When  this  is  accom- 
plished, the  two  cylinders  are  screwed  back  as  far 
ks  they  will  go,  the  cylinder  of  the  receiver  is 
covered  with  sensitised  paper,  and  all  is  ready  to 
commence  operations. 
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■  The  two  cylinders  are  caused  lo  rotate  slowly  and 

synchronously.  The  pin-bole  at  H  in  the  course  of 
iis  spiral  path  will  cover  successively  every  point  of 
the  picture  focussed  upon  the  cylinder,  and  the 
amount  of  light  falling  at  any  moment  upon  the 
selenium  cell  will  he  proportional  lo  the  illumina- 
tion of  that  particular  spot  of  the  projected  picture 
_  which  for  the  time  being  is  occupied  by  the  pin- 

^^^_  hole.  During  the  greater  part  of  each  revolution 
^^^^L  the  point,  P,  will  trace  a  uniform  brown  line ;  but 
^^^^H  when  H  happens  to  be  passing  over  a  bright  part  of 
^^^^V  the  picture  this  line  is  enfeebled  or  broken.  The 
^^^H^  spiral  traced  by  the  point  is  so  close  as  to  produce 
I  at  a  little  distance  the  appearance  of  a  uniformly- 

coloured  surface,  and  the  breaks  in  the  continuity 
of  the  line  constitute  a  picture  which,  if  the  instru- 
ment were  perfect,  would  be  a  monochromatic 
counterpart  of  that  projected  upon  the  transmitter. 
:  An  example  of  Ihe  performance  of  the  instniment 

is  shown  in  fig.  7,  which  is  a  very  accurate  repre- 
L  Benlation  of  the  manner  in  which  a  stencil  of  Ihe 

I^^H  form  of  6g.  6  is  reproduced  when  projected  by  a 
^^^^L  bntem  upon  the  transmitter.  In  order  to  render 
^^^^1  the  paper  sufTicientty  sensitive,  it  must  be  prepared 
^^^^R  with  a  very  strong  soltilion  (equal  parts  of  iodide 
W^^K  and  water),  and  when  this  is  used  Ihe  brown  marks 
'1  disappear  completely  In  less  than  two  hours  after 

their  formation.  There  is  little  doubt  that  a  solu- 
tion might  be  discovered  which  would  give  per- 
manent results  with  equal  or  even  greater  sensitive- 
ness, and  it  seems  reasonable  to  suppose  that  some 
of  the  unstable  compounds  used  in  photograph}' 
inieht  be  found  suitable. 

Although,  in  the  apparatus  shown  by  fig.  2  the 

transmitter  and  receiver  are  connected  mechanically 

together,  they  can  of  course  be  joined  electrically, 

as    in     D'Arlincourt's     apparatus    (Telecbaphic 

I  Journal,  January  15th,  iS?!*). 


TELEGRAPHIC  APPARATUS  IN  USE  IN 
THE  BRITISH  POSTAL  TELEGRAPH 
DEPARTMENT. 


SXVIII. 
The  Wheatstonk  Automatic  Svs: 
(G/nliniied.) 
Fast  Translators. 


iTn^^H 


Up  to  distances  short  of  two  hundred  miles  there  ii 
but  little  difficulty  in  making  the  Wheststone  in- 
strument work  at  its  highest  speed  ;  when,  how- 
ever, it  is  required  to  work  through  longer  dis- 
tances, four  hundred  miles  for  instance,  or  ihrousii 
lengths  of  line  in  which  a  submarine  cable  is  in- 
cluded, a  considerable  diminution  in  the  speed  11 
experienced.  To  get  over  this  difficulty  the  ute  df 
"translators"  or  "  repeaters"  has  been  introduced. 
which  has  enabled  long  lengths  of  line  to  be  worked 
to  their  fullest  capacity. 


i 


A   translator   is   an    arrangement   of   rdajfl 
means  of  which  signals  received   are   traaai ' 
forward   by   means  of  local   batteries  ; 
arrangement  is  such  that  whether  stali 
to  B  or  B  to  A  the  proper  signals  are  automaticH 
transmitted,  j 

The  principle  of  the  fast  repeater  ns  at  preseot  ! 
employed  by  the  Post  Office  is  shown  by  fig.  IIJ. 
R,,  R,  are  two  Post  Office  standard  relays  (AnieleV, 
March  isth,  1880)  of  the  ordinary  pattern.  R„  «, 
are  also  standard  relays  with  additions,  which  Ut 
shown  by  fig.  114.  f„  /,  aretwo  thumb  screvscoO- 
nected  to  two  short  spiral  springs,  s,,  s,,  by  mean* 
of  which  the  tensions  of  the  latter  can  be  regulated 
These  springs  are  connected  to  the  tongue,  t,  and 
by  their  tensile  force  keep  the  contact  piece  of  tbt 
latter  intermediate  between  the  contact  screws,  * 
and  i.  Thus  when  a  series  of  reversed  current  are 
are  sent  through  the  relay  the  tongue,  t,  is  at- 
tracted over  against  one  contact  stop  or  the  oIlkKrj 
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which  is  shown  by  hg.  i 


This 


r  appa 
<  electro- magnet  bobbin! 
provided  with  livo  armatures,  one  at  each  end  , 
each  armature  has  a  contact  tongue,  which 
pla)'  between  contact  points.  When  no  currenr 
passes  through  the  electro-magnets,  the  tongues  resi 
against  the  outer  contact  screws,  but  when  attracted 
tbey  make  contact  with  the  inner  contact  screws. 

Between  the  ends  of  the  electro- magnet  coils  a 
tAmnI,  equal  in  resistance  to  the  TornTer,  is  con- 
nected. This  sbunt  is  placed  in  the  base  of  the 
instrumeiit,  and  its  object  is  to  prolong  the  dura- 
tion of  the  magnetism  induced  in  the  cores  by  the 
action  of  the  current ;  thus,  if  a  current  be  sent 
through  the  coils  and  the  armatures  become  at- 
tracted, then  when  the  current  is  taken  off  the 
armatures  do  not  immediately  fly  back  but  are.  held 
attracted  for  a  second  or  two.     If  then  a  series  of 


In  circuit  with  relays,  R,  and  »,,  respectively, 
are  two  standard  relays  of  the  ordinary  pattern, 
R,  and  B,.  These  relays  have  their  contact  screws 
connected  to  the  poles  of  "split"  batteries  (line 
I  and  line  i) ;  the  split  of  the  batteries  being 
connected  to  earth.  The  vibrations  of  the  tongues 
of  these  relays  will  cause  reversed  currents  to  be 
sent  out  through  their  tongues  from  these  split 
batteries. 

Suppose,  now,  a  series  of  signals  from  the  auto- 
matic transmitters  connected  10  the  "  Up  line"  to 
be  received,  these  signals  will  pass  from  ihe  Up 
line  to  tongue,  /„  of  the  automatic  switch,  M, ;  from 
thence  they  will  pass  through  the  right  hand  outer 
contact  to  the  relay,  r„  and  from  the  latter  they 
will  go  through  relay,  R,,  and  to  earth.  The  two 
relays  will  consequently  respond  to  the  signals,  and 
relay,  r,,  will,  by  its  action,  cause  Ihe  automatic 
switch,  M,,  to  "close"  ;  that  is  to  say,  to  attract  Its 
armatures  and  draw  its  tongues, /,, ',,  against  the 
inside  contact  stops.  The  circuit  of  the  line  3 
batter}-  connected  to  relay.  R;,  is  now  complete 
through  the  tongue  of  the  latter  and  through  the 


attracted  and  held  steadily  against  the  inner  con- 
tact screws  as  long  as  their  currents  continue  to  pass. 
Referring  to  6gs.  ii3and  115,  it  will  be  seen  that 
the  contact  points  of  relay  r  ,  are  both  connected  to 
one  end  of  the  coils  of  Ihe  switch,  and  the  tongue  of 
the  relay  is  connected  to  one  pole  of  a  local  battery, 
Ihe  other  p6ie  of  Ihe  latter  being  connected  to 
die  second  end  of  the  coils  of  the  sivitch.  The 
local  baiicry  referred  to  is  also  connected  (o  relay 
I,  and  automatic  switch  m,.  Now  if  Ihe  tongue 
ot  »y  relay  b,,  be  caused  to  vibrale  against  its 
«Mact  slops,  ,.  ,,  by  a  series  of  reversed  currents 
puring  through  its  coils,  then  the  circuit  of  the 
utomaiic  switch  and  local  batter)-  will  be  closed 
each  lime  Ihe  relay  tongue  touches  either  slop ; 
iai,  inasmuch  as  the  period  of  no  contact,  whilst 
■be  Concue  is  passing  from  one  contact  to  another, 
t*  Tery  brief,  the  action  of  the  shunt  is  sufficient  to 
"bridge  over"  this  interval  and  to  keep  the  arma- 
tures linnly  allracted  during  the  whole  time  the 
tongue  of  Ihe  relay  continues  to  vibrate.  Directly 
the  current  ceases,  however,  and  the  relay  tongue 
utumcs  its  neutral  position,  then  the  local  circuit 
btcomes  entirety  open  and  the  switch  tongues  fall 
tiick  against  tbeir  back  contact  stops. 


inside  right-hmd  contact  screw  of  M^  to  tongue, 
/j,  and  from  thence  to  "Down  line."  Thus,  the 
signals  received  from  the  "  Up  line"  are  repeated 
to  Ihe  Down  line  by  means  of  Uie  line  3  battery. 

It  will  be  noticed  that  a  portion  of  the  current 
from  the  line  battery  will  split  between  the  inside 
right-hand  and  the  inside  left-hand  contact  screws 
of  the  switch,  M, ;  the  second  portion  of  the  current 
passingthrough  tongue,  /,,  and  a  "  Receiver"  (Article 
XXV.)  and  from  thence  through  tongue,  /,,  and  a 
resistance,  R,  lo  earth.  This  resistance  coil  is  of  a. 
very  high  value,  so  that  it  drains  off  but  a  very  small 
portion  of  the  current  from  the  sphl  battery,  the 
major  portion  going  out  to  ihe  "  Down  "  line. 

The  receiver  is  of  the  ordinary  Wheatstone  form, 
and  receives  a  copy,  as  it  were,  pf  Ihe  signals  sent 
out  to  the  "  Down  "  line.  This  enables  Ihe  clerk 
in  charge  of  the  translator  to  see  whether  the 
signals  are  being  properly  transmitted.  This 
ilso  in  circuit,  through  tongue,  f,,  with 
".  s.',  so  that  when  signals  aro 
being  sent  from  the  Down  line  and  repealed  on  the 
"  Up"  line,  the  state  of  the  signals  in  this  case  also 
can  be  seen. 

The  act 
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line  is  sending  signals  is  obv:o'jt!r  m*  Lin*  ti  ij.i 
been  described,  only  in  this  case  :h.»  rtlijj  i.  Lr,i 
R,, respond,  and  the  automatic  swlich  x,  :lv->£r£.* 
The  actual  arrangement  cf  ihe  repsiitr  'i»-.^-i, 
according  to  the  most  reoe-i  cti'.z'  -r  iJ:'-"=r-  ij 
fig.  115. 

The  "  Up  "  and  "  Do^vn  '  V-ty.  bef:,.'*  Z'^i^z  :: 
the  tongues  of  the  a u:o=:a::-  iTi-.iiier,  ziu  ilriug':: 
galvanometers^  thence  thro -g'- key:  :  ini  ;  rt^z/tz- 
tively ;  the  currents  passing  :::  21  itrzL'.zili  -r/ani 
out  at  terminals  c  of  the  keys. 

The  back  and  front  ccntaiti  cf  the  keys  z  zr.z  1 
are  connected  to  the  pcles  of  :he  5;:i;:'b2::erles 
and  by  means  of  hand  switches  the  itveri  cf  :i.:^ 
keys  can  be  connected  direct  to  the  "V-^  '  and 
"  Down  "  lines  respectively.  A  sounder,  *,  is  con- 
nected to  the  receiver  in  the  ordinirv  war,  and  is 
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Fig.  117. 

used  when  signals  are  being  sent  or  received  by  the 
hand  keys.  The  resistance  coils  used  in  connec- 
tion  with  the  receiver,  and  which  are  known  as 
"leak"  coils,  are  shown  by  fig,  117.^  By  this 
means,  5,000  to  20,000  ohms  can  be  inserted  in 
each  circuit. 
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The  Invention  of  the  Return  Wire  Circuit 
FOR  Telephones. — An  interesting  controversy  as  to 
priority  of  invention  has  been  going  on  before  the 
Patent  Office  for  the  past  two  years  between  Alexander 
Graham  Bell,  the  telephone  inventor,  and  David 
Brooks,  of  Philadelphia,  the  well-known  electrician. 
The  invention  in  dispute  was  the  use  of  a  return  wire  on 
a  telephone  circuit,  to  prevent  the  noises  of  induction. 
On  some  of  the  city  telephone  lines  the  noise  produced 
by  induction  from  electncal  currents  is  so  great  as  to 
form  a  serious  obstacle  to  the  use  of  telephone  instru- 
ments. If  one  attempts  to  listen  there  is  such  a  loud 
bubbling  noise  heard,  and  such  a  mixture  of  clicks  and 
other  voices,  which  come  in  from  the  neighbouring 
wires,  that  the  principal  satisfaction  of  conversing  with 
one's  correspondent  is  taken  away.  If  the  telephone 
wire  passes  m  the  vicinity  of  Western  Union  wires,  on 
which  Gray's  harmonic  telegraph  instruments  happen 
to  be  at  work,  then  there  is  added  to  the  general  con- 
fuMon  of  tongues  a  series  of  tootings  or  cat  calls  that 
are  quite  distressing  to  the  ears  of  sensitive  telephoners. 
Professor  Bell  and  Professor  Brooks  discovered  the 
remedy  ;  it  consists  in  using  two  wires  on  the  telephone 
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cr  i^e  -zs-zA,.  SLigle 
_       .    .       «J  a  rer^rr  circ-i:  w.re 
ii-s  eirti,   lis   sJI   rilse  frcri    :::duct:on 
ir  £  :«Cecrr=iijr  becc=:-ss  a  p'eas=re. 
==;*rr^«r    rf    Pisezts    decides  :hi:  the 
--tzTj-Zi.  •Kirrg^ti  Prr£.B recks,  he  having 
:tkl:::=  :=  J^t   2577.  whereas  Bell  did  cot 
.\\  the  esd  c«  K-z^zF,^  1^77-     But.  more 
^1.  s  dale  c£   inrectEo::  si^st,  by  Uw,  be 
lird  ::  the  date  of  the  fsal  e=ro!!anent^ 
p^tez.:.  M&T  z  S.  X  S7S :  as  ::  is  sot  allovaUe, 
;:ry.  50  fir  as  pnxsfs  of  icveBtioo  axe  con- 
«.r.T  ar: Leant,  ii  he  lakes  a  foreign  paieoi 
:;..*s  ::r  a=.  American  parent,  to  go  back 
::  his  ::re:gz  pate£t.     Beil  did  cot  apply 
srican   paten:  T^Atil    December  20.  1878. 
Usiiitr  o:  Paients.  therefore,  reversed  Use 
:   the   Bj»ird  of  Kxamincrs  :n  Chief,  and 
difzorerj  ts  Professor  Bro3ks,  to  whom  it 
-ga. — 5j:s."S.*/fSr  American, 


We  Itsm  izzzs,  two  or  three  sources  :ha:  in  France 
s.  f-f  :-  cf  ir.ierests  hiS  taken  p!ace,  as  regards  the 
cr  —  p-.-ie*  representing  the  Jamis.  Jablochkoff,  Wer- 
c^r.T.ir.-  sr.d  Revniersvsiems.  The  whole  being  formed 
:::::>  cae  large  coznpanj  with  an  equally  large  capital. 

Electric  Lightixg  in  the  Cin-. — Owing  to  the 
bad  veadier.  the  engineer  (Colonel  Haywood,  C.E) 
states  that  he  has  had  to  extend  the  time  for  the  com- 
mencement of  ezperimeBti^  from  March  ist  to  the 
beginning  of  Apiil. 

MESSRS.  SiSMEXs  BROTHERS  &  Co.  and  the  An|[Io- 
American  Electric  Light  Company  seem  to  be  pushing 
ahead  with  their  respective  portions  of  the  work,  biit 
as  yet  very  little  is  to  be  seen  of  the  Jablodikoff 
^stem. 

The  Anglo  American  Electric  Light  Compaivy.-' 
The  shares  of  this  compajDy  are  to  be  henceforth  quoted 
in  the  Stock  Exchange  oflficial  list. 

Dr.  Enrico  Sauvage  has  devised  a  new  secondary 
battery  in  which  the  electrodes  are  formed  of  poroas 
fragments  of  retort-coke.  Though  inferior  in  povtf 
and  duration  to  a  Plante'  element  in  good  cooditioo 
with  electrodes  of  lead  the  element  in  qnestioo^ 
cheaper,  can  be  more  easily  and  quickly  constnctcd, 
and  furnishes  a  current  of  long  duration. 

E.  Mbrcadier  (//  Progresso)  concludes  that  radi^ 
phony  does  not  seem  to  be  an  effect  produced  In  ^ 
mass  of  the  receiving  plate  which  vibrates  transfeisi^ 
in  its  totality  like  an  ordinary  vibratory  plate.  Tke 
nature  of  the  molecules  of  the  recipient  and  the 
manner  of  their  aggregation  do  not  seem  to  e:^ 
a  predominating  influence  on  the  nature  of  the  *?b"^ 
produced.  The  radiophonic  sounds  result  prindpajv 
from  an  action  on  the  surface  of  the  recipient  and  toe 
sounds  are  relatively  very  intense. 

The  French  government  have  under  consideitlioo 
the  substitution  of  the  electric  for  oil  lighting  h  4^ 
of  the  lighthouses  on  the  French  coast.  After  a  serie» 
of  experiments  which  have  proved  successful,  M>* 
administration  of  French  lighthouses  has  gives  •» 
order  to  M.  de  Meritens  to  build  six  magneto-electne 
machines  for  the  three  first  lighthouses  which  areto>* 
illuminated  by  electricity. 

M.  Leon  Manet  has  devised  a  process  for  bleick* 
ing  blood  albumen  by  means  of  the  electric  light. 


March  i^  1881.] 
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Iprocetbtngs  ai  S^omim. 


PHYSICAL   SOCIETY.— February  12th. 


Prof.  W.  G.  Adams  in  the  Chair. 

This  being  the  annual  general  meeting,  the  yearly 
-eport  was  read  by  the  chairman.  The  report  showed 
hat  the  Society  now  numbered  321  members  as 
igaiDSt  298  of  last  year.  Two  eminent  members.  Sir 
r.  H.  Elliot  and  the  Rev.  Arthur  Rigg,  had  been  lost 
ly  death.  The  Society  had  decided  to  republish  the 
scientific  papers  of  Dr.  Joule  in  a  collected  form. 

Dr.  Atkinson,  treasurer,  read  the  balance-sheet  for 
the  past  year,  which  showed  the  Society  to  be  flourish- 
ing.    The  new  council  and  officers  ^ere  then  elected, 
Sir  W.   Thomson    retaining    the    presidency.       Mr. 
Bakewell  and   Herr  G.  Wiedemann   were  created 
honorary  members.    Votes  of  thanks  were  jpassed  to 
the  Lords  Commissioners  of  the  Council  of  Education 
for  granting    the   use  of    the   meeting-room   to  the 
Society,  to  Prof.  Adams,  to  Dr.  Guthrie  the  demon- 
strator, the  auditors,  and   the   secretaries.  Professors 
Rheinold    and    Roberts.      The  meeting  was  then 
resolved    into    a    special    general    meeting,    and    a 
resolution  put  and  carried  giving  the  council  power 
to  invest  money  of  the  Society  in  the  name  of  the 
Society  or  of  persons  appointed  by  them,  in  certain 
stock,   home  and   foreign.      The  meeting  was  then 
constituted  an  ordinary  one,  and   Mr.  T.  Wright- 
son,  C.E.,  read  a  paper  by  Prof.  Chandler  Roberts 
and  himself  on  the  density  of  fluid  bismuth.    By  means 
of  the  oncosimeter,  an  instrument  which  records  on  a 
band  of  paper  the  sinking  or  floating  effect  of  a  ball 
of  the  solid  metal  immerxd  in  the  molten  metal,  they 
liad  determined  the  density  of  fluid  bismuth  from  six 
experiments  to  be  10*055.    A  former  value  by  a  different 
method  was  io'039.     In  the  discussion  which  ensued 
Mr.  Wrightson  suted  that  his  experiments  proved 
solid  cast  iron  to  be  heavier  than  fluid,  and  to  sink  in 
^e  latter  when  first  immersed ;  but  it  rapidly  became 
lighter  as  its  temperature  rose,  till  it  floated  when  in 
its  plastic   state,  and  was   consequently  lighter  than 
when  in  the  molten  state.    The  oncosimeter  could  be 
utilised    for    determining  the  change  of    volume    in 
mehing  rocks,  and  Prof.  Chandler  Roberts  suggested 
tbat  it  might  throw  light  on  the  difference  of  state 
between  the  carbon  of  gray  pig  and  white  iron. 

Dr.  O.  I.  Lodge  exhibited  working  models  showing 
the  hydrostatic  anak>gies  between  water  and  electricity. 
A  battery  was  represented  by  a  pump,  conductors  by 
open  pipes,  dielectrics  by  a  pipe  closed  by  an  elastic 
membrane,  electrometers  by  pressure  gauges.  With 
these  analogues  he  showed  the  action  of  at  Ley  den  jar, 
and  the  passage  of  telegraphic  signals  along  a  cable. 


THE  SOCIETY  OF  TELEGRAPH  ENGINEERS 
AND  ELECTRICIANS. 

Kh  ordinary  general  meeting  of  this  Society  was  held 
on  Thursday,  February  24th,  Professor  Carey  Foster, 
Pteident,  in  the  chair.  The  minutes  of  the  last  general 
meeting  having  been  read  and  confirmed,  and  the  list 
of  new  and  proposed  members  read,  the  discussion  on 
Mr.  Alexander  J.  S.  Adams*  paper  on  **  Earth  Currents 
aod  Electric  Tides  "  was  contmued. 

Mr.  Chr.  Drbsing  stated  that  the  results  of  some 
experiments  he  Had  made,  and  which  had  been  described 
by  him  in  the  Telbgrapric  Journal  for  April  i,  1878, 


proved  that  changes  in  the  direction  of  the  earth  cur- 
rents took  place  every  six  hours,  and  the  maximum 
electromotive  force  attained  was  three  to  four  Leclanch6 
cells.  It  was  noticed  that  the  changes  were  gradual, 
and  coincided  with  the  tidal  wave. 

Mr.  Ellis,  of  the  Greenwich  Observatory,  drew  at« 
tention  to  some  photographic  records  of  the  magnetic 
storm  which  occurred  on  the  31st  of  January.  Earth 
current  observations  were  taken  on  two  wires,  one 
running  from  the  Observatory  to  Anglesea  Wharf,  and 
the  other  running  to  Blackheath  Tunnel.  The  currents 
commenced  at  about  three  o'clock  and  continued  till 
eight,  and  occurred  again  at  one  a.m.  the  next  day. 
The  magnetic  observations  accorded  exactly  with  the 
electriczH,  as  is  always  the  case  without  exception.  On 
January  13th,  which  was  a  quiet  day,  there  were  no 
magnetic  disturbances,  and  on  that  day  the  earth  cur- 
rent intensity  showed  a  straight  line.  The  results  of 
thirty  years'  observations  proved  that  the  disturbances 
were  coincident  in  time  with  the  appearance  of  the  sun 
spots.  It  was  noticed  that  the  electrical  condition  of 
the  earth's  surface  was  not  affected  by  the  magnetic 
storm.  The  magnetic  observations  were  threefold — 
viz.,  for  declination,  for  horizontal,  and  for  vertical 
force.  These  were  affected  in  different  ways — ^the  de- 
clination varied  i  to  8,  equivalent  to  9"  of  arc.  The 
age  of  the  moon  did  not  vary  the  changes. 

Mr.  C.  F.  Varley  said  that  it  would  be  interesting  if 
exact  figures  could  be  given  of  Mr.  Adams'  observations, 
so  that  they  could  be  compared  with  the  Astronomer 
Royal's  results.  In  1859  he  pointed  out  that  it  would 
not  do  to  take  the  results  obtained  with  land  lines  as 
proving  anything  definite,  as  in  certain  cases  he  found 
that  the  currents  on  two  lines  running  north  and  south 
gave  currents  in  one  direction,  whilst  a  wire  between 
the  two  also  running  north  and  south  showed  a  current 
in  the  reverse  direction.  This  was  due  to  the  neutral 
potential  line  running  in  a  circle.  These  lines  were 
nearly  perpendicular  to  the  coast,  owing  to  the  sea  con- 
ducting better  than  the  earth.  The  only  trustworthy 
way  to  obtain  correct  results  would  be  on  cables  between 
islands.  It  has  been  noticed  that  the  sun  caused  neap 
and  spring  tides,  and  very  probably  it'  also  caused  a 
similar  electric  tide.  With  reference  to  the  cause^  of 
the  currents,  he  considered  it  probable  that  the  action 
of  the  sun  on  the  atmosphere  caused  a  change  in  the 
distribution  of  the  electric  potential,  and  therefore  a 
current  to  be  produced. 

Mr.  S.  M.  Banker  was  of  opinion  that  the  electric 
tides  were  purely  due  to  solar  influence,  as  the  periodic 
changes  closely  coincided  with  the  solar  changes,  and 
it  was  difficult  to  explain  why  there  should  be  a  lagging 
behind  in  the  change  of  the  currents  with  the  changes 
of  the  moon  if  the  effect  was  due  to  lunar  influence. 
The  action  of  the  sun  on  oxygen  was  powerful,  and  this 
gas  being  in  the  air,  and  a  magnetic  body,  the  changes 
in  its  distribution  could  produce  the  effects  noticed. 
It  has  been  observed  by  him  that  on  the  London-Cork 
circuit  the  instruments  worked  well  from  10  to  11.30 
a.m.,  and  that  there  was  then  a  difficulty  up  to  2  p.m., 
when  good  working  could  be  resumed. 

Mr.  Willovghby  Smith  stated  that  he  had  made 
experiments  with  two  cables  laid  across  the  T-hames, 
the  further  ends  being  sealed  up  and  the  nearer  ends 
put  to  earth  through  galvanometers  ;  no  currents  could 
be  perceived.  The  results  of  observations  he  had  made 
on  several  cables  tended  rather  to  confuse  than  to 
throw  light  upon  the  subject.  He  stated,  as  a  curious 
fact,  that  on  a  good  Atlantic  cable,  he  had  received  a 
current  at  one  end  equal  to  100  volts  electromotive 
force,  when  there  was  no  trace  of  current  at  the  other 
end ;  on  this  occasion  the  sea  was  row^Jbi  ^X.  qxv^  «tA 
and  smooth  at  the  other. 
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Mr.  WoLLASTON  pointed  out  that  Mr.  Smith's  obser- 
vations with  the  Thames  cables  were  useless,  as  the 
latter,  being  sealed  at  the  ends,  there  was  no  circuit,  and 
therefore  no  currents  could  possibly  be  produced.  In 
reply  to  Mr.  Graves,  who  stated  that  the  London - 
Cardiff  wire,  on  which  Mr.  Adams'  observations  were 
made  had  no  submarine  cable  in  its  length,  Mr.  WolU 
aston  said  that  the  earth  current  effect,  which  he 
attributed  to  the  tide  in  the  river  Severn,  would  equally 
affect  wires  spanning  over  the  river. 

Mr.  C.  E.  Spagnoletti  gave  the  results  of  some 
observations  on  currents  made  during  the  storm  of  the 
31st  January  which  tended  to  confirm  Mr,  Varley's 
statement  with  reference  to  the  neutral  line  running 
in  a  circle. 

In  answer  to  Sir  Charles  Bright,  Professor 
Ayrton  explained  that  the  action  of  a  running  river 
would  be  to  induce  currents  in  itself,  part  of  which 
would  complete  their  circuit  through  any  wire  which 
was  in  the  neighbourhood,  and  this  current  would  be 
continuous. 

Mr.  G.  K.  Winter  said  that,  the  results  of  observa- 
tions made  by  him  showed  that  there  was  a  diurnal 
variation  in  the  earth  currents.  He  attributed  the 
magnetometer  effects  to  currents  flowing  through  the 
earth,  since  a  small  magnetic  needle  was  more  power- 
fully affected  than  a  large  one,  which  would  not  be  the 
case  if  the  deviations  were  due  to  magnetic  effect 
alone. 

After  some  further  observations  from  Professor 
AvRTON  the  meeting  adjourned. 


C0rrts)j0nbente. 


SEYMOUR'S     BALANCE    GALVANOMETER. 
To  the  Editor  of  The  Telegraphic  Jour.val. 

Sir, — In  your  number  of  January  15th  occurs  an 
article  on  Seymour's  Balance  Galvanometer,  in  which 
we  find  the  statement  that  "  In  the  medical  world  we 
seldom  see  accounts  of  carefully-conducted  electrical 
experiments  with  numerical  values  attached."  To  meet 
this  want  it  is  stated  that  Mr.  Seymour's  instrument 
has  been  devised.  Allow  us  to  state,  in  the  first  place, 
that  we  have  now  for  more  than  a  year  been  jointly 
charged  with  the  management  and  administering  of 
this  powerful  physiological  agent  at  the  hospital  named 
below,  and  that  we  have  from  the  first  employed  care- 
ful measurement  in  recognised  electrical  standards,  by 
means  of  a  modified  Thomson's  galvanometer  and 
resistance  coils  specially  adapted  to  the  purpose.  The 
instrument  has  been  fullv  described  by  one  of  us  in  the 
'*  Hospital  Reports,"  vol.  x.  As  regards  Mr.  Seymour's 
proposed  instrument,  we  are  unable  to  understand  why 
a  deflection  of  a  galvanometer  "  fails  fully  to  meet  the 
requirements  of  the  electrician  who  desires  to  record  as 
accurately  as  possible  the  account  of  his  observations." 
Mr.  Seymour  proceeds  to  describe  a  galvanometer  of 
his  own  devising  which  seems  to  possess  no  special 
advantages,  whilst  it  has  several  inherent  disadvantages, 
and  which  is  neither  so  delicate  in  its  action  nor  so 
simple  in  manipulation  as  the  instrument  above-named 
already  placed  before  the  public. 

One  very  great  objection  to  Mr.  Seymour's  instru- 
ment is  that  a  new  and  perfectly  arbitrary  unit  is  intro- 
duced which  has  no  physiological  value,  and  which 
differs  from  those  used  by  observers  generally.  This 
unit  is  a  grain.  Unless  Mr.  Seymour  has  omitted  a 
very  important  part  of  his  description  the  value  of  a 


grain  varies  with  every  instrument,  and  cannot  under 
any  circumstances  be  compared  with  the  well-under- 
stood foot-grain -second  unit.  With  the  latter  unit  a 
current  of  i  weber  has  a  value  of  about  '07  grains, 
whilst  with  the  instrument  described  it  would  be  about 
238  grains,  and  with  a  second  instrument  quite  a  dif- 
ferent number.  Consequently  this  galvanometer,  instead 
of  simplifying  calculations,  absolutely  increases  them. 

The  weights  he  uses  are  riders  placed  upon  the  beam 
of  the  instrument.  They  must  necessarily  be  small  and 
troublesome  to  adjust  whilst  administering  the  current 
to  a  patient,  thus  greatly  deducting  from  the  practical 
utility  of  the  instrument. 

Rapidity  of  action  is  frequently  absolutely  necessarr 
for  accuracy  in  testing  the  electric  condition  of  the 
muscles,  &c.  The  wording  of  the  description  implies 
that  although  possible  it  is  difficult  to  weigh  ^^  grain. 
Now  this,  with  the  instrument  in  question,  has  a  value 
of  42  microwebers.  It  may  be  as  well,  by  the  way,  to 
notice  that  Mr.  Seymour  has  conducted  all  his  experi- 
ments with  Leclanch^  cells,  whose  E.M.F.  he  takes  as 
I '5,  whereas  they  really  have  a  very  variable  E.M.F., 
higher  or  lower  according  to  the  quality  of  the  man- 
ganese used  in  their  construction. 

The  formidable  list  of  uses  to  which  he  applies  his 
galvanometer  only  contains  those  in  which  galvano- 
meters are  ordinarily  employed  for  the  therapeutical 
administration  of  the  galvanic  current.  He  omits, 
perhaps  from  want  of  delicacy  in  his  instrument  and 
difficulty  of  manipulation,  the  important  use  of  a 
galvanometer  for  diagnostic  purposes,  where  accoracj 
and  rapidity  of  action  are  positively  essential. 
,  Your  obedient  servants, 

WILLIAM  H.  STONE,  M.A.,  M.B.,  Oxon. 
WALTER  KILNA,  M.A..  M.B..  Cantab. 
Physician  and  Electrician  to  St.  Thomas's  Hospital 

14,  Dean's  Yard,  Westminster,  S.W. 
February  i8th. 


Citff  |l[0tjea. 


Old  Broad  Street,  February  25, 1881. 

Submarine  Telegraph  Company.— The  report  of  ti»J 
directors  submitted  to  the  meeting  held  at  the  Cit; 
Terminus  Hotel  on  the  23rd  inst.  states  that  the  p^  ] 
receipts  for  the  six  months  ending  31st  Decembff»  | 
1880,  amounted  to  £67,237  14s.  lojd.,  as  shown  in  the 
annexed  accounts ;  and  on  comparing  this  sum  with 
the  receipts  for  the  six  months  ending  31st  Deccmbtff 
1879,  there  will  be  found  an  increase  of  £5,924  *7''^ 
This  increase  arises  partly  from  the  amount  payable 
to  the  Company  by  the  Paris  and  New  York  Telegraph 
Company,  under  the  agreement  referred  to  in  the  last 
report  of  the  directors,  but  chiefly  from  the  ordinaiy 
sources  of  traffic.  In  the  half-year  ending  31st  De- 
cember, 1879,  the  word  rate  was  restricted  to  G*^?J^^ 
and  Holland,  and  939,892  messages  were  transmitted, 
while  in  the  corresponding  period  of  the  year  1880  the 
new  tariff  was  applied  to  the  correspondence  of  the 
whole  of  Europe,  and  the  number  of  messages  trans- 
mitted amounted  to  i ,370,977,'showing  an  increased 
431,085  messages,  and  producing  an  additional  revenue 
of  £3,Soo  17s.  io|d.  The  directors  have  added  10  per 
cent,  of  the  gross  receipts,  j£5,592  19s.  5d.,  to  the 
reserve  fund,  in  lieu  of  5  per  cent.,  in  accordance  with 
the  resolution  passed  at  the  last  meeting  of  the  pro- 
prietors ;  and  the  net  result  of  the  half-year's  bosiiietf 
enables  the  directors  to  recommend  a  dividend  at  the 
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rate  of  19  per  cent,  per  annum,  and  carry  over  a  balance 
of  ;£968  OS.  4d.  The  directors  have  taken  possession 
of  the  Company's  new  offices  in  Throgmorton  Avenue, 
and  all  the  wires  were  successfully  transferred  from 
Threadneedle  Street  on  the  15th  January  last,  without 
the  least  interruption  to  the  service.  At  the  meeting 
the  chairman,  in  moving  the  adoption  of  the  report, 
said  at  the  last  meeting  he  had  to  state  that  there  was 
a  considerable  increase  of  messages  but  a  diminution 
in  the  receipts.  He  was  happy  to  be  able  to  state  on 
the  present  occasion  that  there  had  been  a  considerable 
increase  both  in  messages  and  receipts,  which  only 
proved  that  the  word  traffic  had  resulted  in  all  they 
expected  from  it.  It  must  be  remembered  that  cables 
were  cables,  and  liable  to  considerable  wear  and  tear, 
and  although  they  had  not  the  liabilities  attached  to 
the  deep  sea  cable  system,  yet  in  time  their  own  must 
require  renewal.  A  good  reserve  fund  under  such  cir. 
comstances  would  become  a  matter  of  necessity,  and 
he  therefore  hoped  that  thev  would  not  continue  the  10 
per  cent.  He  was  glad  to  be  able  to  inform  the  share- 
holders that  they  had  taken  possession  of  their  new 
premises.  The  transfer  of  the  wires  and  the  entire 
change  had  been  carried  out  without  the  slightest  dis- 
tnibance  of  the  system  either  in  London  or  Paris. 
The  directors  felt  that  the  time  had  arrived  when  it 
would  be  advisable  to  consider  the  propriety  of  insti. 
tating  some  sort  of  fund,  which,  in  the  case  of  sickness, 
old  age,  or  death,  would  become  a  benefit  to  the  staff 
who  had  served  them  so  well.  Mr.  Ford  (a  share, 
holder)  seconded  the  motion,  which  was  carried,  as 
was  a  resolution  in  favour  of  a  fund,  it  being  left  to  the 
directors  to  submit  a  scheme  at  a  future  meeting.  A 
vote  of  thanks  to  the  chairman,  directors,  and  staff 
terminated  the  proceedingis. 

Thb  Direct  United  States  Cable  Company, 
LmiTED.— The  report  of  the  directors  for  the  six 
months  ending  31st  December,  1880,  presented  at  the 
seventh  ordinary  general  meeting  hekl  at  the  Can- 
non Street  Hotel  to-day,  states  that  the  revenue 
for  the  half-year,  after  deducting  out-payments, 
amounted  to  ;f59,8i5  6s.  5d.,  as  compared  with 
jfi20^5  8s.  6d.  (after  similar  deductions)  for  the 
corresponding  period  of  1879,  being  a  difference  of 
£60,630  2S.  id.  against  the  half-year  under  review; 
this  difference  being  entirely  due  to  the  operation  of 
the  competitive  tariffs  in  force  during  a  portion  of  this 
period.  The  working  and  other  expenses  for  the  same 
period,  including  interest  on  debentures,  and  income 
tax,  &c.,  amounted  to  ;£26,233  8s.  iid.,  leaving  a 
balance  of  £33,sSi  17s.  6d.  as  the  net  profit  for  the 
half-year,  making,  with  £2ij6o  8s.  lod.  brought 
forward  from  the  previous  half-year,  a  total  of 
£SS>34^  6s.  4d.  For  the  corresponding  half-year  of 
18^,  the  working  expenses  and  other  payments 
amounted  to  jf 25,001  3s.  6d.  Interim  dividends  of  i  i 
per  cent,  each  for  the  quarters  ending  30th  September 
and  31st  December,  1880,  together  amounting  to 
£30i3S5t  have  been  declared  and  paid.  The  sum  of 
i2i,^o  8s.  9d.  has  been  set  aside  to  reserve  fund 
(thereby  increasing  that  fund  to  £200^00),  and  the 
balance  of  ^^3,1 16  17s.  7d.  is  carried  forward.  The 
iioofioo  debenture  loan  has  been  received  in  full. 
An  interruption  occurred  in  the  short  section  of  the 
cable  on  Brown's  Bank  on  the  23rd  December,  1880, 
and  was  repaired  on  the  4th  January,  1881.  Another 
iBtermption  occurred  in  the  same  section  and  in  the 
same  locality  on  the  i8th  January,  1881,  and  was 
repaired  on  the  27th  January,  1881.  These  prompt 
repairs  were  effected  by  the  s.s.  Afinia,  under  the 
tommand  of  Captain  Trott,  who  reports  that  the 
breakage  in  each  case  had  been  caused  by  ship's 
anchors.    The  provisional  agreements  recently  entered 


,  into  between  the  Anglo-American  Telegraph  Company, 
I  the  Direct  United  States  Cable  Company,  and  the 
Compagnie  Frangaise  du  Telcgraphe  de  Paris  k  New 
York,  having  for  their  object  a  division  in  agreed 
proportions  of  the  traffic  receipts  of  the  three  Com- 
panies, were  approved  at  extraordinary  general  meet- 
ings of  the  proprietors  of  the  three  Companies,  held 
in  Paris  and  London  on  the  12th  and  14th  ultimo 
respectively. 

Telegraph  Construction  and  Maintenance 
Company,  Limited. — From  the  report  of  the  directors 
to  be  submitted  to  the  shareholders  at  the  meeting  to 
be  held  on  the  ist  of  March,  it  appears  that  the  ac- 
counts for  the  year  show  a  net  profit  of  ^98,673  los.  lod. 
after  charging  the  interest  on  the  debentures.  To  this 
sum  must  be  added  £68,701  9s.  3d.  brought  forward 
from  last  year,  makinc^  a  total  of  ;fi 67,375  os.  id. 
From  this  amount  is  deducted  the  interim  dividend  of 
5  per  cent.,  paid  July  20th,  1880,  amounting  to  ;f22,4io, 
leaving  ;f  144,965  os.  id.  to  be  dealt  with.  Of  this  sum 
the  directors  propose  to  distribute  a  dividend  of  15  per 
cent,  or  ;^67,230,  being  at  the  rate  of  £1  i6s.  per  share, 
and  making,  with  the  amount  already  paid,  a  total 
dividend  for  the  year  of  £2  8s.  per  share  in  cash,  free 
of  income  tax,  leaving  £77,73$  os.  id.  to  be  carried 
forward  to  the  next  account.  The  operations  carried 
out  during  the  year  1880  have  been  as  follows: — ^The 
Eastern  Extension  Telegraph  Company's  duplicate 
Australian  Cable,  alluded  to  in  the  last  annual  report, 
was  finally  completed  in  the  month  of  January.  A 
cable,  108  miles  m  leneth,  connecting  the  Northern  and 
Middle  Islands  of  New  Zealand,  was  laid  for  the 
New  Zealand  Government  in  the  month  of  February. 
A  cable  between  the  Island  of  Luzon  (Manilla),  and 
Hong  Kong,  299  miles  in  length  (for  which  a  concession 
was  obtain^  from  the  Spanish  Government  in  February, 
1879),  was  completed  in  the  month  of  April  last, 
and  has  since  been  transferred  to  the  Eastern 
Extension  Telegraph  Company.  The  deep  sea  portion 
of  the  Anglo-American  Telegraph  Company's  Atlantic 
cable  of  1866  has  been  renewed.  This  work  was 
successfully  carried  out  with  the  steam  ships  Scotia 
and  Seine  during  the  month  of  August.  Subse- 
quently a  multiple  cable,  209  miles  in  length,  was  laid 
for  the  same  company  between  Newfoundland,  St. 
Pierre,  and  Sydney,  Cape  Breton.  In  the  month  of 
September  a  cable  was  laid  for  the  Great  Northern 
Telegraph  Company  of  Copenhagen,  connecting  New- 
biggin,  on  the  east  coast  of  England,  with  Arendal,  in 
Norway  ;  and  Arendal,  with  Marstand,  on  the  coast  of 
Sweden — the  total  length  bein^  518  miles.  Other 
lengths  of  cable  have  been  made  K>r  various  companies, 
bringing  the  total  amount  manufactured  during  the 
year  to  3,453  miles.  The  erection  of  permanent  stations 
for  the  Eastern  and  South  African  Telegraph  Com- 
pany's line,  and  the  connection  of  the  underground  land 
lines  with  them,  in  accordance  with  the  terms  of  the 
contract,  are  still  in  progress. 

The  Mediterranean  Extension  Telegraph 
Company,  Limited.  —  The  forty-seventh  ordinary 
general  meeting  of  the  shareholders  of  the  Mediter- 
ranean Extension  Telegraph  Company,  Limited,  was 
held  yesterday,  at  the  City  Terminus  Hotel,  Cannon* 
street,  E.C.,  Sir  James  Carmichael,  Bart.,  the  chair- 
man of  the  Companv,  presiding.  The  report  and 
accounts  for  the  half-year  ending  December  31st 
last,  showed  a  decrease  in  the  traffic  to  the  amount 
of  ^£250,  attributable  in  some  degree  to  the  opera- 
tion of  the  word  tarifF,  which  had  scarcely  answered 
the  expectations  of  the  change  from  the  previous 
rates.  The  amount  to  be  claimed  under  the  ^^t^xiXxft. 
would,   therefore,    be    pto^oi\!\oti^X^Vj    \v^^N\«t   'Cjxa.x^ 
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for  the  previous  half-year.  The  Company's  cables 
were  in  good  order,  and  the  cost  of  repairs  and 
maintenance  had  been  light.  The  directors  proposed 
pajrment  of  the  usual  dividend,  at  the  rate  of 
8  per  cent,  per  annum,  less  income  tax,  on  the  prefer- 
ence stock  of  the  Company,  and  of  3  per  cent,  per 
annum,  free  of  income  tax,  on  its  ordinary  stock,  pay- 
able on  and  after  the  7th  proximo,  leaving  j£462  to  be 
carried  to  the  reserve  fund.  The  chairman  said  he 
thought  he  need  hardly  detain  them  with  any  remarks 
from  himself.  As  they  would  have  seen  by  the  report, 
there  was  a  slight  falling  off  in  the  receipts,  attributable 
to  the  operation  of  the  word  system,  although  there 
had  been  an  increase  in  the  number  of  messages,  and 
since  the  date  of  the  report  there  had  been  an  mcrease 
in  the  receipts.  They  hoped  next  half-year  to  be  able 
to  report  more  favourably,  and  not  to  have  to  draw  to 
such  a  large  extent  on  the  treasury.  He  concluded  by 
moving  the  adoption  of  the  report  and  accounts.  The 
Hon.  Ashley  Ponsonby,  a  director,  seconded  the  motion, 
which  was«carried,  and  the  proposed  dividend  declared. 
The  chairman,  in  reply  to  a  shareholder,  said  the 
Government  guarantee  had  to  run  two  years  longer. 
The  usual  vote  of  thanks  was  accorded  to  the  chairman 
and  directors. 

ThbIndia-Rubber,Gi;tta-Percha,andTelegraph 
Works  Company  last  month  despatched  an  expedition 
to  lay  submarine  cables  for  the  Mexican  Telegraph 
Company  between  Brownsville  in  Texas  and  Vera 
Cruz  in  Mexico,  with  a  station  at  Tampico,  and  news 
has  been  received  by  telegraph  of  the  completion  of 
the  section  from  Brownsville  to  Tampico.  These 
cables  will  place  the  telegraph  system  of  Mexico  in 
communication  with  those  of  the  United  States  and 
Europe,  and  the  Mexican  Telegraph  Company  intend 
to  carry  a  land  line  across  the  isthmus  to  Tehuantepec, 
and  'lay  cables  thence  to  Panama,  under  contracts 
already  obtained  with  the  Republics  of  Guatemala, 
Costa  Rica,  Nicaragua,  and  Columbia. 

The  Montreal  Telegraph  Company. — The  annual 
report  of  this  Company  gives  a  comparative  statement 
of  the  gross  revenue  and  expenditure  for  the  last  |ix 
years,  which  is  as  follows : — 

Hevenue.  Expenditure. 

187s  ...$550^*93  34       I373.403  90 
1876  ...  508,919  25         357.356  24 

345.450  83 
343,204  84 

335.573  86 
358,676  08 

From  this  it  will  be  seen  that  the  number  of  messages 
sent  over  the  wires  in  1880  was  388,071  in  excess  of 
1879.  This,  of  course,  entailed  a  greater  amount  of 
expenditure,  particularly  in  the  matter  of  salaries,  but 
this  could  not  be  avoided,  and  it  is  satisfactoiy  to  know 
that  the  large  business  of  the  Company  has  been  done 
with  prreat  promptitude  and  correctness.  The  dividend 
paid  in  July  last  was  3  per  cent.,  and  that  now  payable 
4  per  cent. 

Information  has  been  received  by  the  Cuba  Sub- 
marine Telegraph  Company  of  the  successful  lajring  of 
their  new  cable  between  Cienfuegos  and  Santiago  de 
Cuba.  This  is  the  third  cable  which  has  been  laid  by 
the  Company  between  these  points,  but  as  the  1870  one 
has  ceased  to  work  only  two  are  now  in  operation. 

The  Eastern  Telegraph  Company  advertise  the 
repair  of  their  Falmouth-Vigo  cable,  thus  restoring 
telegraphic  communication  with  Spain,  Portugal 
Gibraltar,  Malta,  and  South  America. 


1877  ...  514,122  26 

1878  ...  485,302  46 

478,435  32 
550,840  01 


1879  .. 
x88o 


Profit, 

|l  77.089  44 

J51.563  01 

168,671  43 
142,097  95 
142,861  46 
192,163  93 


The  Western  and  Brazilian  Tblbgraph  Com- 
pany notify  the  repair  of  their  Rio  Gr&nde  do  Sal, 
Monte  Video,  section,  and  that  direct  cable  communi- 
cation is  now  re-established  between  Europe,  the 
Argentine  Republic,  and  the  West  Coast  of  South 
America.  This  Company  also  announce  that  Sir  Henry 
Drummond-WolfF,  K.C.B.,  G.C.M.G.,  M.P.,  has  ac- 
cepted the  chairmanship  of  the  Company. 

The  following  are  the  final  quotations  of  teleg^phs:— 
Anglo-American,  Limited,  58i.58f ;  Ditto,  Preferred,  86}- 

87i ;  Ditto,  Deferred,  3of-3i ;  Black  Sea,  Limited, ; 

Brazilian  Submarine,  Limited,  9I-10I ;  Cuba,  Limited,  8|- 
9i;  Cuba,  Limited,  10  per  cent.  Preference,  x6i-x6f;  Direct 
Spanish,  Limited,  3^-31 ;  Direct  Spanish,  10  per  cent.  Pie- 
ference,   I2f-I3i  ;   Direa   United  Sutes  Cable,  limited, 
1877,  io|-iii;  Scrip  of  Debentures,  101-X03;   Easten, 
Limited,  9f-9l ;  Eastern  6  per  cent.  Preference,  lii-xi}; 
Eastern,  6  per  cent  Debentures,  repayable  October,  1883, 
102-X06 ;  Eastern  5  per  cent.  Debentures,  repayable  August, 
1887,  XOI-103 ;  Eastern,  5  per  cent.,  repayable  Aug.,.  18$^;), 
1 01 -1 04;    Eastern   Extension,  Australasian   and    China, 
Limited,  9l-ioi ;  Eastern  Extension,  6  per  oeiU*  Debenture, 
repajrable  February,  1891,  107-xxo;  5  per  cent.  Austnlian 
Gov.  Subsidy  Deb.  Scrip,  1900,  104-106;  Ditto,  regtsteied, 
repayable  1900,  104-X06;  Ditto,  5  per  cent.  Debenture, 
1890,  102-104;   Eastern  and  Soutn  African,  Limited, 
5   per  cent.   Mortgage  Debentures,  redeemable  1900, 
X0I-IQ3;    Ditto,  ditto,   to  bearer,   102-104;   German 
Union  Telegraph  and  Trust,  9t-xoi ;  Gbbe  Telc^j^pb  and 
Trust,  Limited,  64 -61;  Globe,  6  per  cent.  Preference,  12- X2i; 
Great  Northern,  io{-xii;  5  per  cent.  Debentures,  X02- 
105;  Indo-European,  Limked,  26i-27i;  London  Platino- 
Brazilian,  Limited,  5i-5i;  Mediterranean  Extension,  Limi- 
ted, 2I-3;  Mediterranean  Extension,  8  per  cent.  Preference, 
loi-iof ;  Renter's  Limited,  lof-x  I i;  Submarine,  270-290; 
Submarine  Scrip,  ai-af;  Submarine  Cables  Trust,  99- 
102;  United  Telephone  Company,  3  pm.;  West  Coast 
of  America,  Limited,  4i-4i;  West  Inda  and  Panama, 
Limited,  xi-if ;  Ditto,  6  per  cent.  First  Preference,  6-6); 
Ditto,  ditto.  Second  Preference,  5i-5i;  Western  and  Bra- 
zilian, Limited,  7! -71;  Ditto,  6  per  cent.  Debentures  "A,** 
103.107 ;  Ditto,  ditto,  ditto, "  B,"  98-102 ;  Western  Union 
of  U.  S.  7  per  cent.,  i  Mortgage  (Building)  Bonds,  I22* 
127;  Ditto,  6  per  cent.  Sterling  Bonds,  IQ4-X07  ;  Tele- 
graph Construction  and  Maintenance,  Limked,  36-36! ; 
Ditto,  6  per  cent.  Bonds,  105-108;  Ditto*  Second  Bonos 
Trust  Certificates.  3i-3f ;  India  Rubber  Company,  iS}- 
19 ;  Ditto,  6  per  cent.  Ddxnture,  107-109. 


TRAFFIC  RECEIPTS. 


Nams  of  Compaky. 


Anglo-American 

Brazilian  Submarine ... 
Cuba  Submarine     ...... 

Direct  Spanish    

Direct  United  States... 

Eastern 

Eastern  Extension 

Great  Northern 

Indo-European    

Submarine 

West  Coast  America ... 
Western  and  Brazilian 
West  India 


January. 


x88i. 

£ 

* 

12,629 
2,800 
1,506 

49.445 
29,491 
17,360 


8.567 


z88o. 


3.406 


48.887 
28,009 

17.297 


Incrbassot 
Decreasi. 


9.153 


Dec.  606 


Inc.  558 
Iq<:.  1,48a 
Inc.  63 


Dec.  586 


*  Publication  suspended. 
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Vol.  IX,— No.  195. 

NEW  TELEPHONES. 

It  is  somewhat  remarkable  that  in  spite  or  the 
enormous  aumber  of  experiments  which  have  been 
carried  oui,  surprisingly  little  progress  has  been 
made  towards  obtaining  a  perfect  telephone.  Pro- 
gress ha4  been  made,  undoubtedly,  but  it  is  out  of 
all  proportion  to  the  amount  of  energy  which  has 
been  expended  on  the  subject.  Theoretically,  n 
lolephone  lo  speak  out  as  loud  as  desired  is  as  ap- 
parently possible  as  the  possibility  of  making  an 
extremely  weak  telegraphic  current,  relay  an  equally 
strong  current  witb  certainty.  The  weak  received 
telephonic  currents  should  apparently  be  able  to 
unlock  corresponding  currents  of  a  much  greater 
intensity,  or  the  action  of  the  transmitter  should  be 
able  to  control  currents  sufficiently  powerful  to  pro- 
duce a.  giant's  voice,  yet  actually  nothing  like  this 
result  has  been  accomplished.  The  so-called  loud- 
speaking  telephones  indeed  approach  the  threshold 
of  the  theoretical  possibility,  but  they  seem  unable 
to  go  further. 

Load  speaking,  it  is  true,  is  not  required,  or  in- 
deed desirable  for  general  use,  but  clearness  of  ut- 
letaDce  is,  and  if  the  general  problem  be  solved,  it 
is  always  possible  to  tone  down  and  shape  to  any 
particular  requirement,  just  as  a  Koh-i-noor  can  be 
shaped  down  from  a  large  shapeless  mass,  though 
we  cannot  produce  it  from  a  less  bulk. 

We  continually  hear  of  new  forms  of  telephones 
which  are  stated  to  give  wonderful  results,  but  we 
most  confess  that  our  experience  of  such  inventions 
has  been  anything  but  hopeful,  as  tliey  almost 
invariably  fail  lo  give  the  glowing  results  which 
their  inventors  claim  for  them,  eacept  under  eitra- 
ardinary  conditions. 

It  is  rarely  that  we  hear  of  distinct  departures 
from  the  old  lines  in  inventions  r  inventors  arc 
disinclined  to  attempt  to  obtain  cCTecls  from  un- 
promising materials,  and  a  few  unsuccessful  trials 
usually  drives  them  back  into  the  old  groove,  so 
that  they  content  themselves  with  improving  what 
they  know  will  work  rather  than  go  groping  in  the 
dork  alter  what  may  after  all  prove  to  be  an  idle 
dream. 

Although  Dr.  Hen's  telephone,  which  was  de- 
scribed in  our  last  issue,  was  foreshadowed  to  some 
cxieohjretJtbe  results  obtained  ;ire  ^omewliat  sur- 


prising, and  are  likely  lo  prove  of  considerable 
value,  inasmuch  as  they  prove  the  practicability  of 
obtaining  telephonic  communication  by  other  means 
than  those  which  are  at  present  considered  to  be  the 
exclusive  property  of  one  or  two  individuals.  The 
statement  that  an  elficienC  microphonic  transmitter 
can  be  formed  from  other  materials  than  carbon  is 
important  if  the  employment  of  the  latter  material 
is  covered  by  a  patent,  whieh  point  we  understand 
is  to  be  contested.  The  use  of  a  receiver  which  is 
not  magnetic  is  also  an  important  feature,  as  we 
believe  such  n  receiver  is  not  the  subject  of  an 
existing  patent,  at  least  in  this  country.  If,  there- 
fore. Dr.  Herz's  discoveries  promise  as  well  as  they 
appear  to  do,  they  may  inaugurate  a  new  era  in 
telepliony.  ' 

It  is  claimed  by  the  inventor  that  his  system 
avoids  that  bugbear  of  telephony,  vii.,  "  induction  ;  *  ' 
this  we  are  inclined  to  think  is  only  partially 
the  case,  and  the  theory  that  it  should  effect  the 
cure  because  there  is  no  circuit,  is  entirely  falU- 
cious  and  contrary  to  theory. 

The  effect  of  one  current  llowing  in  the  neigh- 
bourhood of  another  is  to  disturb  the  equilibrium 
at  the  moment  when  the  current  Hows  or  ceases  to 
flow.  If  the  wire  in  which  the  equilibrium  has  a 
tendency  to  be  upset,  be  disconnected  at  both  ends, 
then  the  conditions  for  a  variation  cease  to  eiist ;  but 
insert  a  condenser  at  one  or  both  ends,  and  then  a 
disturbance  outside  the  wire  will  tend  to  cause  a  , 
current  to  flow  in  the  wire,  which  current  will  flow 
into  the  condenser  until  the  potential  in  the  latter 
reachesa  certain  point  dependent  upon  the  strength 
of  the  inducing  current  and  the  capacity  of  the 
condenser ;  increase  the  Jatter  to  infinity  and  we 
shall  then  obtain  an  induced  current  as  strong  as 
we  should  get  if  the  wire  were  earthed  at  both  ends, 
although  in  the  one  case  there  is  disconnection  or 
no  circuit  and  in  the  other  a  complete  loop.  Steady 
earth  currents,  it  is  true,  are  cut  off,  but  if  there  is 
a  variation  in  these  they  will,  in  virtue  of  their 
change,  produce  an  induced  effect,  exactly  as  wiU 
the  telephonic  currents. 


ON  A  SIMPLE  FORM  OF  SELENIUM  CELL 
AND  EXPERIMENTS  THEREWITH.*' 

By  PROFESSOR  JAMES  BL\TH. 

The  recent  remarkable  discovery  of  the  pholophone 
by  Professor  Graham  Bell  has  turned  the  attention 
of  experimenters  to  a  peculiar  property  of  selenium 
first  discovered  by  Mr.  WiUoughbY  Stci\^!n.,   "i^la^. 
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property  is  that,  in  the  crystalline  state,  its  electrical 
resistance  varies  under  the  influence  of  light. 

Since  the  apeciGc  resistance  of  selenium  is  very 
high,  it  is  obviously  necessary,  in  order  to  make  a 
Belenium  cell  as  sensitive  as  possible,  to  obtain  a 
long,  thin  layer  of  it  between  two  parallel  conduc- 
tors which  serve  as  electrodes,  and  so  to  arrange 
this  layer  that  as  great  a  length  of  it  as  possible 
can  be  brought  under  the  influence  of  light  at  one 
time.  It  struck  me  that  a  good  way  of  fulfilling 
these  conditions  would  be  by  making  the  cell  in 
the  form  of  two  interlacing  combs,  and  by  placing 
the  selenium  between  the  teeth.  For  this  purpose 
I  obtained  two  similar  brass  pocket  combs,  and 
having  knocked  out  each  alternate  tooth  from  both, 
I  screwed  them  down  to  a  piece  of  dry  wood  with 
the  teeth  interlacing,  but  taking  care  not  to  let 
them  touch  in  any  part  Copper  wires  soldered  to 
the  back  of  each  comb  formed  the  electrodes. 

Having  heated  up  the  combs  in  front  of  a  bright 
red  fire  to  the  melting'point  of  selenium,  the  sele- 
nium was  carefully  rubbed  in  between  the  teeth, 
and  the  cell  annealed  in  an  air  bath  whose  tem- 
perature could  be  watched  by  a  thermometer. 
During  the  whole  annealing  process  the  cell  was 

K'ned  up  in  the  ordinary  way  with  a  resistance- 
X  and  Wheatstone  bridge,  and  the  variation  of 
its  resistance  carefully  watched.  The  resistance 
was  found  to  decrease  as  the  temperature  rose,  till 
it  reached  a  minimum,  and  then  began  to  increase 
again.  At  that  point  the  heat  was  withdrawn,  and 
the  cell  allowed  gradually  to  cool.  The  selenium 
then  presented  a  crystalline  appearance. 

My  lirst  supply  of  selenium  falling  short,  I 
ordered  a  second,  and  made  a  cell  with  it  precisely 
similar  to  the  former.  This  cell,  however,  pre- 
sented some  perplexing  peculiarities,  inasmuch  as 
although  its  resistance  came  down  very  low,  to 
something  like  170  ohms,  I  found  it  almost  entirely 
insensitive  to  the  influence  of  light.  This  is,  I 
have  no  doubt,  due  to  some  impurity  in  the  sele- 
nium, which  I  hope  to  detect  by  a  chemical  analysis 
which  is  now  being  made  for  me. 

I  have  also  made  the  comb  cell  in  a  cylindrical 
form  by  bending  the  comb  round  a  glass  tube  and 
soldering  the  edges  together.  When  this  form  of 
cell  was  placed  round  a  tube  containing  a  singing 
flame,  and  joined  up  in  circuit  with  a  telephone 
and  a  battery  of  twenty  Grove's  cells,  1  was  able  to 
hear  the  singing  of  the  flame  distinctly  reproduced 
in  the  telephone. 

Having  obtained  a  cell  which  was  sensitive  to  a 
singing  flame,  it  was  an  easy  step  to  And  if  it  would 
be  equally  sensitive  to  the  variations  produced  in 
the  flame  of  a  Koenlg's  capsule  by  speaking 
against  the  membrane.  This  I  found  to  be  the 
case,  the  articulation  being  produced  very  cleariy. 
.This  result  is  of  great  interest,  as  it  shows  the 
remarkable  rapidity  with  which  the  resistance  of 
the  selenium  must  vary  before  it  can  reproduce 
articulation  by  the  mere  variation  of  the  light  from 
a  small  gas  jet.  The  same  result  has  also  been 
recently  shown  by  Mr.  Jamieson  by  means  of  his 
highly  sensitive  and  ingenious  form  of  cell. 

I  have  also  arranged  the  comb  cell  in  what  may 
be  called  the  radial  form.  This  form  is  made  by 
fixing  a  circular  disc  of  brass  to  the  end  of  a 
cylindrical  piece  of  dry  mahogany.  Twenty-four 
saw  cuts  are  then  made  right  down  through  the 


centre  of  the  disc  aitd  equally  inclined  to  each 

other.  The  brass  disc  is  thus  cut  up  into  twenty- 
four  equal-sised  sectors,  and  the  selenium  is  placed 
in  the  narrow  slits  between  them.  The  lirst,  third, 
fifth,  &c..  sectors  are  connected  by  a  wire  whicb 
serves  as  one  electrode,  and  the  second,  fourth, 
sixth,  &c.,  by  another  wire  serving  for  the  other 
electrode. 

Bsing  in  great  measure  brought  to  a  slandstill_^  ia 
my  experiments  from  the  want  of  good  selenium, 
I  began  to  think  if  something  could  not  be  got 
which  would  serve  as  a  substitute ;  and  the  first 
thing  (  determined  to  try  was  amorphous  phos- 
phorus. For  this  purpose  I  packed  the  slits  of  a 
radial  cell  with  the  phosphorus,  and  proceeded  to 
test  its  resistance  by  the  bridge  in  the  ordinary 
way.  I  was  surprised  to  find,  however,  that  I 
could  not  obtain  a  balance.  This  at  once  led  me 
to  suspect  that  the  cell  itself  was  acting  as  a  voltaic 
battery ;  and  on  joining  it  up  directly  with  the 
galvanometer,  I  at  once  saw  that  this  was  the  case 
from  the  strong  deflection  of  the  spot  of  light  I 
also  found  that  the  deflection  varied  by  pressing 
the  phosphorus,  and  this  led  me  to  suppose  thai 
amorphous  phosphorus  might  be  made  to  play  the 
part  both  of  battery  and  loose  contact  as  a  ima- 
mitter  in  a  telephone  circuit. 

I   immediately  made  such  a  transmitter,  which 
consisted  simply  of  a  shallow  box  with  a  brass  disc 
at  the  bottom,  to  which  one  electrode  was  attached, 
and  a  lid  made  of  very  thin  sheet  brass,  to  which 
the  other  electrode  was  attached.     The  phosphonu 
was  placed   between   the  two  brass  pieces,  aad  i      ; 
mouthpiece  was  arranged,  by  means  of  which  tlie     | 
voice   could    be   directed    against   the   thin   bnu      | 
lid.     With  this  transmitter  in  circuit  with  a  tele- 
phone, and  without  any  battery  but  itself,  I  .could 
hear  articulation  perfectly  transmitted.     With  two 
bichromate  cells  in  the  circuit  the  articulation  •»* 
surprisingly  loud  and  clear. 


THE  HISTORY  OF  SELENIUM  AND  ITS 
ACTION  IN  PROFESSOR  GRAHAM 
BELL'S  PHOTOPHONE,  WITH  DESCRIP- 
TION OF  NEW  FORM.» 

By  A.  JAMtESOtf,  G.E. 

The  discovery  of  the  non-metal  He  element  seleaiun 
(symbol,  Se  ;  atomic  weight,  79-0 ;  vapour  density, 

790  ;  specific  gravity,  45,  varies  according  to  cO"' 
dition^  is  due  to  Berzelius,  who  observed  it  in  tW 
deposit  of  sulphuric  acid  chambers  at  Gripsholm,  i' 
Sweden,  in  the  year  1817,  when  attempting!* 
obtain  a  new  source  of  supply  of  the  rare  metalloid 
Tellurium.  The  name  is  derived  from  2.XW  •■* 
moon,  on  account  of  its  analogy  with  the  elemeo^ 
Tellurium  (Jeiliis,  the  earth),  which  had  been  dis- 
covered previously  and  so  named  by  Elapworth  i" 
1798. 

Selenium  is  widely  distributed,  but  only  obai>i' 
able  in  small  quantities  from  iron  and  copper  pyrite^ 
the  smoke  from  the  furnaces  of  silver  wonUi  ''' 
deposit  in  leaden  chambers  at  sulphuric  acid  works ; 
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and  it  has  also  been  found  in  metallic  copper  of 

The  present  price  of  selenium  ranges  from  los.  to 
£i  10%.  per  ounce,  and  ilie  author  has  been  greatly 
indebted  to  his  friend,  Mr.  Robert  Tattocic  of  this 
society,  for  procuring  the  specimen  exhibited,  as 
well  as  the  other  pieces  with  which  he  has  experi- 
mented in  making  sensitive  selenium  cells. 

Selenium  appears  in  two  chemical  allotropic  modi- 
fications :  tHe  one  soluble,  and  the  other  insoluble, 
in  disulphide  of  carbon  (C  S,).  That  soluble  in 
disulphide  of  carbon  has  been  called  "red  sele- 
nium," "amorphous  selenium,"  and  "glassy  sele- 
nium." It  is  a  bad  conductor  of  hea.t  and  a  non- 
«ODductor  of  electricity.  That  injc/iij&in  disulphide 
«f  carbon  (and  which  is  the  element  of  interest 
at  present)  has  been  called  "  black  selenium," 
"granular  selenium,"  "metallic  selenium,"  and 
"  crystalline  selenium." 

Mr.  WiJloughby  Smith,  Electrician  in  Chief  to 
the  Telegraph  Construction  and  Maintenance  Com- 
fNuiy,  was  the  first  to  bring  prominently  before  the 
scientific  world  the  curious  electrical  properties  of 
selenium.  He  was  theinaugurator  of  an  important 
■system  of  electrical  testing  and  signalling  in  connec- 
tion with  the  laying  of  long  telegraph  cabli 
which  it  was  necessary  to  employ  high  resist; 
of  many  megohms;  and  as  a  single  megohm  coil  well 
made  of  platinum  silver  wire  costs  about  £80,  his 
attention  was  drawn  to  the  high  resistance  which 
selenium  olTered  to  the  passage  of  electric  currents, 
and  he  found  that  he  could  produce  equally  reliable 
results  with  this  material,  at  a  price  of  30s. 

Selenium  was  thus  first  introduced  as  of  practical 
use  in  the  important  process  of  the  laying  of 
submarine  cables  in  iS7}-74  (and  not  i366  as 
has  been  reported),  and  has  been  found  so  well 
adapted  to  the  purposes  required,  that  the  Telegraph 
Construction  and  Maintenance  Company  never  fit 
ODt  an  expedition  of  importance  without  including 
resistance  boxes  of  this  curious  and  subtle  material. 
Mr.  Wilioughby  Smith  soon  recognised  (with  the 
assistance  of  Mr.  May)  the  peculiar  eflect  which 
light  and  beat  had  upon  the  electrical  conductivity 
ofselenium  ;  and  he  brought  before  the  Society  of 
Telep^ph  Engineers  several  important  commu- 
nications (February  4th,  1S73  ;  March  8lh,  1876; 
November  J8lh,l877),whereinhedescribedanumber 
of  ex[>eriments  which  he  bad  carried  out  relating  to 
the  mutter.' 

Dr.  Werner  Siemens  of  Beriin,  Dr.  C.  W.  Siemens 
■of  London,  Professor  W.  G.  Adams  of  London, 
Lieut.  Sale,  R.E.,  the  Earl  of  Rosse,  and  other 
electricians,  took  up  the  matter  at  this  point,  and 
proved  several  curious  facts. 

It  remained,  however,  for  Professor  Graham  Bell 
■and  Mr.  Sumner  Tainter  to  discover  last  summer 
the  possibility  of  the  transmission  of  musical  notes 
and  speech  by  means  of  an  undulatory  beam  of  light 
projected  from  a  disc  (vibrating  under  the  action  of 
the  voice)  upon  a  sensitive  selenium  cell,  the  latter 
1)^ng  in  circoit  with  an  electric  battery  and  tele- 

iBSo,  on  camplslian  o(  ihe  layiag 
Cubic  by  Ihc  Teiegraph  Coruinic- 
■'--■  -"- ilhor  firJ  Ihoughlr'  - 
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phone.  Following  up  Professor  Bell's  discovery, 
Ihe  author  found  out  tliat  musical  sounds  and  speech 
can  be  transmitted  by  a  gas  fiaine  {governed  by  the 
voice)  acting  on  ielentum. 

Previous  to  Professor  Bell's  experiments,  the  fol- 
lowing had  been  elicited  regarding  the  action  of 
light  and  heat  upon  "granular  selenium,"  viz.,  that, 
it  exhibits  thiee  dilTetent  electrical  properties,  ac-i 
cording  to  the  temperature  and  mode  of  treatment. 
by  which  it  is  prepared.  . 

I.  If  prepared  at  a  temperature  of  not  abovflj 
joo"  C.  it  is  a  very  bad  conductor  of  electricity, 
does  not  acquire  conducting  properties  on  exposurft 
to  light  or  a  short  exposure  to  moderate  heat  rays.  - 
if.  If  melted  quickly  and  raised  to  zio"  C.  and 
cooled  quickly,  it  conducts  much  better  than  No.  i, 
is  poorly  sensitive  to  light,  and  its  conductivity 
increases  rapidly  upon  raising  its  temperature.  It 
however  still  retains  metallic  appearance  of  No.  I, 
but  to  a  lesser  degree. 

in.  If  melted  and  pressed  between  the  wires  of 
a  gridiron  of  fine  brass    or    copper  wires,  then 
cooled,  and  afterwards  carefully  annealed,  by  being 
raised  to  various  temperatures,  between  i!o°  " 
and  210°  C.,  and  kept  at  the  latter  temperature 
some  time,  and  then  very  gradually  cooled, 
glossy  metallic  appearance  becomes  changed   t 
dull  slate  or  le^id  colour  ;  the  conductivity  is  gene- 
rally very  good,  say  from  300  lo  3,000  ohms  at  loooC. 
in  the  dark.    Selenium  thus  prepared  is  very  sensi- 
tive lo  light,  and  fairly  so  to  an  equivalent  amount 
of  heat  rays.    Plan  No.  UT.  is  the  best  for  securing 
sensitive  cell ;  but  as  selenium  varies  so  much  i 
quality,  Ko  hard  and  fiul  rule  can  be  laid  dawn  f»'i 
manipulating  it. 

Some  experimenters  affirm  that  the  conductivity 
of  selenium  decreases  with  rising  temperature,  and, 
therefore,  that  it  behaves  like  a  metal ;  but  the 
author  has  in  every  case  found  with  his  cells  that  an 
of  temperature  was    accompanied   by  "  ' 


I 

ine-    ^^H 


did  n  .  , 

words,  that  selenium    invariably  benaves    like  a 

dielectric  at  temperatures  below  313°  C. 

The  conducting  power  of  a  selenium  cell  is 
effected  by  time  on  exposure  to  light;  that  is  lossy, 
a  momentary  exposure  will  reduce  the  resistance, 
and  a  continued  exposure  will  still  further  do  so  j 
but  it  takesa  much  longer  time  to  regain  its  normal 
resistance  on  being  confined  to  darkness.  For 
example,  if  exposed  for  a  couple  of  seconds  to  the 
light  from  an  ordinary  gas  jet,  at  two  inches  distance, 
it  will  take  several  minutes,  at  least,  to  completely 
regain  its  original  resistance  on  return  to  darkness. 
Daylight  and  direct  sun-rays  have  a  much  greater 
effect  in  reducing  Ihe  resistance  than  gas  or  lamp 
light.  Earl  Rosse  and  Dr.  Werner  Siemens  showed 
that  the  variation  in  resistance  of  selenium  is  pro- 
portional to  the  square  root  of  the  intensity  of 
illumination.  The  author  has  found  that  a  selenium 
cell  increases  in  resistance  with  age,  as  may  bo 
seen  by  reference  to  tests  of  cell  No,  3  (Table  II.), 
which  \i  contrary  to  Professor  W.  G.  Adams'  report 
(Vol.  vi,  p.  44»,  "  Soc.  Tel.  Engs.  Journal.") 

Granular,  or  Insoluble  selenium,  has  no  definite 
melting-point,  as  it  softens  gradually  like  sealing 
wax  upon  the  application  of  heat,  whereas  the  red, 
or  amorphous,  form  has  a  constant  m«,V'i^'fe-v^\-ps. 
at  JI7"  C  ,and\io\.'tt^OTm^'ja.w.^)'iL\-n.*-i'«V-i>i*-&*^- 


94 


THE  TELEGRAPHIC  JOURNAL. 


[March  15,  1881. 


brown  vapour,  at  somewhere  below  700^  C.  This 
vapour  can  be  condensed,  either  in  the  form  of 
scarlet  flowers  of  selenium  or  dark  shining  drops. 
Care  must  therefore  be  taken  in  dealing  with  this 
expensive  material  not  to  heat  it  too  highly  (say 
above  300°  C).  The  author  mentions  this  fact, 
because  he  unwittingly  allowed  a  piece  under  treat- 
ment to  disappear  into  vapour,  while  attempting  to 
melt  and  smooth  it  down  upon  a  cell  with  a  red  hot 
iron.  He  found,  as  far  as  the  requirements  for 
melting  selenium  are  concerned,  in  the  making  of 
*'  sensitive  cells,"  that  the  temperature  need  never 
exceed  215**  C,  and  that  the  change  from  the 
glassy,  metallic,  high  resistance  condition,  to  that  of 
the  crystalline,  or  low  resistance  state,  may  even 
take  place  at  as  low  a  temperature  as  120?  C,  and 
sometimes  lower. 

Mr.  Willoughby  Smith  and  others  infer  from 
their  experiments  that  the  effect  of  light  upon 
selenium  is,  so  far,  independent  of  its  accompanying 
heat  rays,  while  some  say  that  the  heat  rays  are  at 
the  bottom  of  the  whole  matter.  Upon  this  point 
there  is  considerable  divergence  of  opinion. 

Table  L 

Table  showing  times,  temperatures,  and  correspond- 
ing resistances,  with  remarks,  when  annealing 
circular  form  of  cell  No.  i  in  hot  air  bath,  joined 
up  in  Wheatstone  bridge  without  telephone  in 
circuit. 

January  14M.  1881. 


Time  in  Air  Bath.   iTemp.  C 


Z2.45  p.m.  H.  M. 
O    5 


1.4$  p.m. 


o 
o 
o 
o 

o 
o 
o 


o 

X 


xo 

35 

45 
48 

SO 
55 
56 


58 
o 


lo^'nsing 
130^ 


140*' 
160° 

195^ 

200** 
210** 
210? 


213^ 
215*' 

2l8<» 


Res.  in 
ohms. 


Remarks. 


I    35 
a   45 


a   55 
3    15 


3    x8 


i40<= 
125* 


xio<» 
100^ 


90' 


4000 


2300 

i7c» 

800 

650 

440 

300 
290 


change 

350 
600 


295 
350 


360 
360 


340? 


6  Leclanch^  cells 
used,  cell  put  in 
cold  at  xo-^C.  after 
scraping  off  sur- 
plus selenium. 

Res.  falling  with 
increasing  tempe- 
rature, cell  in  per- 
fect darkness 
whole  time,  be- 
having like  a  die- 
lectric. 


/At  2i3«>  C.  the  res. 
changed  from  de- 
creasing, and  ra- 
pidly rose  with  a 
few  degrees  of  in- 
creasing tem.,  be- 
having Uke  a  metal 

Lowered  tem.,  and 
cell  fell  aeain  in  res. 
Left  cell  to  cool 
very  gradually, 
taking  various 
readings,  res.  ris- 
ing again. 


Cell  removed,  and 
allowed  to  cool, 
afterwards  tried 
with  singing  flame 
and  distinctly 
heard  the  note  in 
telephone. 


Table  IL 

History  of  No.  3  Flat  Cell.  Made  up  December 
27th  (3  p.m.),  1880.  Showing  increasing  resis- 
tance with  age. 


■ 

Resistance  in  ohms. 

Differ,  in 

Date. 

Temp.  C 

In  light. 

ohms,  be- 

In dark. 

1 

about  3  in. 
from  gas. 

tween 
dark  and 

1 
* 

light. 

1880,  Dec.  27 

About  xoo®  C. 

530 

_— 

- 

28 

— 

2700 

1690 

ZOIO 

29 

About  25®  C. 
(After     several^ 

3180 

1620 

1560 

•t 

\  exposures   to> 

2250 

1 120 

1130 

{  light.              j 

•<  , 

x88i,  Jan.  xo 

— 

3300 

2350 

950 

14 

Nearly  freezing. 

6700 

2900 

3800 

15 

About  s<»  C. 
After      hand-l 

6900 

3200 

3700 

19 

•    ling  and  ex-> 
1  posure.           3 
1  At        lecture,  ] 

6200 

3900 

2300 

>> 

<  warm    room,  > 
(  about  2o*»  C.  j 

5740 

2340 

3400 

The  above  cell  answers  admirably,  and  truthfully 
reproduces  singing  and  speech. 

Tests,  since  lecture,  of  the  above  cell : — 


Date. 


x88x. 


Jan.  22 


a4 

25 

26 
28 

31 
Feb.  3 

x6 

17 
21 


Resistance  in  ohms. 


Temp.  C 


After  long 
confine- 
ment  to 
darkness^ 
xo<»C. 
9*o** 

9*5* 
60® 

9-3*' 

XO'O* 
X2*0<> 

XI -c/* 

xx*o*** 

xo-o* 


T 


In  dark. 


In  light, 
about  2  in. 
from  gas. 


(Z.&C.)8soo 


Differ,  in 
ohms,  be- 
tween 

dark  and 
light. 


3440 


8500 

3040 

8500 

3100 

9900 

3940 

8300 

494ot 

9740 

4370 

9540 

3500 

„      xoooo 

4700 

».     9730 

4370 

„      xxioo 

5170 

5060 


5460 
5400 

5960 

3360 

S470 
6040 

5300 
5360 

5930 


Mr.  Jamieson  is  still  testing  this  cell,  and  although 
the  resistance  is  gradually  rising  with  age,  yet  he 
cannot  perceive  as  yet  any  diminution  in  its  power 
of  reproducing  singing  and  speech,  in  £^t,  it  seems 
to  have  more  resilience  than  when  at  a  lower  resist- 
ance, just  like  a  keen  stiff  spring  in  comparison  with 
a  wabblingsoft  one ;  and  he  does  not  think  Professor 
Sylvan  us  Thompson  will  find  much  benefit  in  trying 
to  reduce  the  resistance  of  Mr.  Shelford  Bid  well's 
cells  very  much  by  increasing  their  area  beyond 
certain  limits. 

While  trying  to  construct  a  cell  according  to  the 


*  Previously  exposed. 
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directions  laij  down  by  Professor  Bell,  the  author 
was  struck  with  the  mechanical  difficulty,  time,  and 
expense,  necessary  to  make  a  good  one,  and  he  was 
also  unable  to  make  Mr.  Shelford  Bidwell's  form, 
not  having  a  screw  cutting  lathe  at  hand,  so  after 
trying  several  plans,  he  fell  upon  the  simple, 
and  at  the  same  time  quick  and  inexpensive, 
method  shown  in  fig.  i.  In.  this  fig.,  /  is  a  glass 
plate,  or  /  a  tube,  (^  inch  thick,  i^  inches  wide, 
and  4  inches  long),  upon  which  are  tightly 
bound  side  by  side  two  separate  silk  or  cotton 
covered  copper  wires  for  about  three  inches 
along  the  middle  of  the  plate  or  tube,  leaving  the 
ends  of  the  wires  free  but  tucked  in  by  a  sailor's 
serving-hitch,  so  as  to  keep  them  from  slackening 
and  unreeving.  A  red  hot  poker  or  iron  is  now 
applied  to  the  darkened  part,  so  as  to  burn  off  the 
insulating  covering  (silk  or  cotton)  from  that  part 
(i  inch  by  2  inches),  and  thus  ]  leave  a  series  of  bare 
parallel  copper  wires,  separated  from  each  other  by 
the  double  thickness  of  the  silk  or  cotton  covering 
(^  inch).  These  copper  wires  are  now  carefully 
cleaned  and  brightened  by  glass  paper,  and  the 
blank  cell  placed  about  2  inches  above  a  Bunsen 
burner,  with  a  sheet  of  tin  plate  and  mica  interven- 
ing, so  as  not  to  burn  the  under  side  of  the  insulating 
cotton  or  silk,  or  inserted  in  an  air  bath. 

The  temperature  of  the  blank  cell  is  now  raised  to 
about  215°  C,  and  a  bar  of  selenium  carefully  rubbed 
over  the  sur&ce  of  the  bared  wires  (and  parallel  with 
them,  not  crosswise  for  fear  of  short-circuiting  them 
by  contact).  Very  shortly  a  coating  of  melted 
glossy  selenium  will  cover  the  surface  and  the 
spaces  between  the  bared  wires ;  when  such  has 
taken  place,  allow  the  cell  to  cool  and  gently 
scrape  off  any  superfluous  selenium,  until  the 
wires  almost  appear,  taking  care  not  to  use  these 
scrapings  for  a  fresh  cell,  for  the  author  found 
to  his  cost  and  trouble,  that  the  selenium  seems  to 
form  an  intimate  mixture  with  the  copper  (ftot  a 
selenite  of  copper,  Cu  Se),  which  readily  conducts 
electricity,  and  upon  using  it  for  another  cell,  he 
short-circuited  and  spoilt  it.  The  cell  is  now 
treated  as  explained  for  plan  IIL,  being  gently 
heated  to  about  200^  C,  kept  for  some  time  at 
that  temperature,  and  very  gradually  cooled  and 
annealed.  The  surface  of  the  selenium  under  this 
operation  changes  from  a  glossy  to  a  dull  slate 
colour,  and  the  structure  becomes  crystalline.  It 
is  well  to  have  the  cell  joined  up  during  the  whole 
operation  with  the  Wheatstone  Bridge  and  reflect- 
ing galvanometer,  and  to  take  frequent  balances  of 
the  resistance,  in  order  to  ascertain  how  matters 
are  progressing,  and  to  note  any  sudden  change  or 
possible  short-circuiting.  The  gradual  cooling  is 
easily  performed  by  elevating  the  ring  of  the 
stand,  and  on  which  the  cell  is  placed  above  the 
burner ;  the  temperature  of  the  surface  selenium 
should  be  noted  from  time  to  time  by  thermometer. 
The  author  found  that  by  keeping  on  a  constant 
current  from  a  battery  of  6  Leclanchc  cells,  the 
resistance  fell  more  quickly  and  lower  than  with- 
out it  during  annealing,  but  he  could  not  observe 
that  any  permanent  beneficial  effect  was  obtained 
by  doing  so,  for  after  the  battery  was  removed 
the  resistance  rose  again. 

With  a  stronger  battery,  24  Leclanch^s,  he 
obser^'ed  some  cells  polarise  exactly  like  a  fault 
in  a  submarine    cable,  the  resistance  decreasing 


with  the  current  from  the  zinc  pole  and  increasing 
with  that  from  the  carbon. 

There  is  a  turning  point,  about  313^  C.  (see 
Table  I.),  where  the  resistance  again  rises,  and  the 
author  did  not  carry  the  temperature  very  high  for 
fear  of  spoiling  the  cell,  but  he  intends  to  do  so  at 
an  early  opportunity. 

By  joining  up  the  selenium  cell  with  a  galvano- 
meter and  telephone  in  the  manner  shown  by  fig.  2, 
in  which  m  G  is  a  mirror  galvanometer,  k  a  key  in 
its  circuit,  K»  a  battery  key,  T  the  telephone,  and 
s  c  the  selenium  cell,  the  alteration  of  resistance  of 
the  cell  on  exposure  to  light  or  heat  rays  is  very 
prettily  shown  by  the  movement  of  the  light 
"spot"  of  the  galvanometer  and  a  click  in  the 
telephone  ;  thus  seeing  and  hearing  are  simultane- 
ously the  effect  of  rays  of  light  or  heat  falling  on  the 
selenium  cell. 

The  author  showed  the  effect  of  an  intermittent 
light  upon  the  selenium  cell  by  apparatus  kindly 
made  for  him  by  D.  and  G.  Graham,  of  the  Glasgow 
Telephone  Exchange,  and  a  lime-light  from  Mr. 
White,  the  optician. 

The  apparatus  consisted  of  a  revolving  disc,  with 
ten  equally  pitched  holes  one  inch  in  diameter, 
moving  at  any  desired  speed  parallel  to  a  fixed  plate 
with  a  single  hole,  so  that  a  beam  of  light  prelected 
from  the  lime-light  upon  this  opening  was  free  to 
pass  and  impinge  upon  the  sensitive  cell  whenever 
any  one  of  the  holes  in  the  revolving  disc  was 
opposite  to  that  in  the  plate. 

The  result  of  this  experiment  was,  that  a  note 
was  heard  in  the  telephone  corresponding  to  the 
number  of  times  per  second  that  the  light  was  free 
to  pass  through  the  opening  in  the  plate  and  reduce 
the  resistance  of  the  selenium  cell. 

The  author  having  had  a  call  from  Profes'sor 
Blyth  while  he  was  experimenting  with  his  selenium, 
cells,  the  Professor  suggested  to  him  that  he  should 
try  the  effect  of  a  singing  gas-flame,  which  he  accord- 
ingly did,  and  to  his  astonishment  he  was  able  to 
clearly  reproduce  in  the  telephone  the  exact  not^ 
given  out  by  the  flame. 

This  arrangement  is  shown  by  fig.  3,  in  which  Lr 
is  the  line  wire,  T  the  telephone,  s  c  the  selenium 
cell,  s  F  the  singing  flame,  /  glass  tube,  and  c — z 
battery.  The  hand,  H,  by  pressing  the  gas  tube, 
could  make  the  flame  dance  according  to  the  Morse 
code  or  "  peter  click." 

The  selenium  cell  in  no  way  touches  the  glass 
tube,  but  a  clear  air  space  intervenes  between  the 
two  glass  tubes. 

Following  up  Professor  Blyth's  suggestion,  the 
author  had  been  fortunate  in  producing  not  only 
singing  but  speech  by  means  of  the  gas-name. 

The  arrangement  tried  by  Mr.  Jamieson  at  his 
lecture  is  shown  by  fig.  4,  in  which  l  is  the  line 
wire,  c — z  battery  (24  cells),  T  the  telephone,  s  T 
the  speaking  tube,  G  s  a  diaphragm  of  goldbeaters' 
skin,  G  c  a  gas  chamber,  G  r  gas  pipe,  G  P  gas 
flame,  and  s  c  the  selenium  cell.  The  interchanges 
which  take  place  between  the  speaker  and  hearer 
in  this  apparatus  are  two  more  than  in  Professor 
Beirs  pbotophone,  and  consequently  as  far  as  a 
scientific  phenomenon  is  concerned  the  experi- 
ment is  all  the  more  interesting. 

Commencing  with  the  operator  we  have — 

1.  Muscular  movement  of  speaking,  muscles,  &C. 

2.  Vibration  of  air  in  speaking  tube. 
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3.  VibimtioD  of  thin  diiphragm. 

4.  Contnction  and  enlargement  of  gas  chamber 
regulating  gas  supply. 

5.  Up  and  down  movement  of  gas-flame. 

6.  Rise  and  fall  of  resistance  in  selenium  cell, 
with 

7-  Corresponding  decrease  and  increase  of  battery 
carrent. 

8.  Conseqnent  alteration  in  magnet  of  telephone. 

9.  To  and  fro  movement  of  telephone  disc. 

10.  Consequent  vibration  of  air  opposite  ear  of 
bearer,  and 

11.  Vibration  of  the  drum  of  his  ear,  &c. 

All  taking  place  almost  instantaneouslj  and  with 
amazing  truthfulneu  of  reproduction. 
The  author  concluded  by  remarking  that  had  we 


only  eyes  of  selenium,  we  should  be  enabled  to 
with  many  hundred  times  more  celerity  than  we 


do 


The  discussion  was  carried  on  by  Sir  William 
Thomson,  Dr.  Wallace,  Prof.  Blyth,  Prof.  McKendrie, 
and  others,  and  they  universally  expressed  them- 
selves as  greatly  satisfied  with  the  results  not  only 
shown  at  the  lecture  but  by  Mr.  Jamieson  to  thoM 
who  called  upon  him  at  his  laboratory,  where  the 
above-mentioned  gentlemen  testified  as  to  not  only 
having  heard  singing  but  actual  speech  clearly 
reproduced. 

We  congratulate  Mr.  Jamieson  on  his  efforts, 
and  point  out  to  our  readers  that  the  plans  in  figs. 
3  and  4  seem  to  us  to  be  very  handy  for  lecture- 
room  experiment  and  demonstration. 


This  system,  the  invention  of  Mr.  St.  George  Lane 

Fox,  includes  the  lamp,  the  method  of  distributing  the 

carrent,  and  the  regulation  of  the  current  strength. 

Fig.  I  represents  the  lamp,    a  is  the  luminous 


a  carbon  thread  of  high  electrical  r 
practice,  it  is  proposed  to  make  them  of  250  ohms 
resistance  while  In  a  state  of  incandescence';  but,  as  . 
will  be  seen  immediately,  their  resistance  can  be 
adjusted  so  as  to  suit  the  electromotive  force  at 
which  they  are  intended  to  work. 
The  lamps  are  ordinarily  constructed  so  as  to 


Fig.  I. 

factor  or  "bridge,"  mounted  on  the  platinum 
^Vfs,  i  i,  which  are  fused  into  the  glass  tubes,  c  c. 
ilKse  tubes  contain  mercury,  which  surrounds  the 
tndsof  the  pUtinum  wires.  That  part  of  the  tubes, 
'  c,  into  which  the  wires  are  fused  is  made  of 
English  lead  glass,  while  the  rest  of  the  lamp,  from 
^  point,  D,  is  made  of  German  ^lass,  for  facility  of 
Uflstmction.    The  luminous  bridge,  a,  consists  of 


give  a  light  of  between  10  and  10  candles,  but  they 
can  be  made  of  any  power,  from  1  or  3  candles 

upwards;  the  quantity  of  light  being  directly  pro- 
portional to  the  extent  of  luminous  surface  which 
the  bridge  exposes  for  radiation,  and  to  the  amount 
of  energy  expended.  Thetemperature  of  the  bridge 
is  in  all  cases  maintained  iis  nearly  as  possible  con- 
stant, as  there  is  a  point  somewhere  between  the 


THE  TELEGRAPHIC  JOURNAL. 


[March  15,  ■ 


...  ing  points  of  platinum  or  iridium  at  which, 
pracliwuiy,  the  carbon  filament  undergoes  no  de- 
terioration, but  above  which  it  is  Koon  destroyed. 
This  point  varies  with  the  depec  10  which  the 
exhaustion  of  the  globe  is  earned,  With  a  very 
perfect  vacuum  it  is  possible  to  use  a  much  higher 
temperature  with  safety,  and  so  obtain  a  more 

imical  light. 

e  ends  of  the  bridge  are  thrust  tightly 


The  pump  used  in  the  manufaclure  of  these 
lamps  is  new,  and  was  devised  speciaUy  for  the 
purpose.  It  is  very  many  times  more  rapid  in  in 
action  than  the  Sprengei  pump,  and  will  produce  1 
far  more  perfect  vacuum. 

The  carbon  filaments  are  prepared  as  follows;— 
A  thread  of  flax  or  cotton  is  wound  round  a  block 
of  carbon  or  graphite  of  the  required  shape,  and, 
having  been  properly  secured,  the  whole  is  incloKij 


',  which   I 


K 


small  spirals  at  the  ends  of  the 
ai'e  then  covered  with  Indian  ink. 

The  conducting  wires,  e  c,  dip 
in  the  tubes,  c  c. 

The  lamp  is  attached  to  the  exhausting  pump  by 
the  tube,  F. 

When  the  vacuum  is  good,  the  current  is  turned 
-aise  (he  bridge  to  incandescence.     The 

ihauBtioa  is  then  continued  for  about  two  days. 


;ible  and  hermetically  sealed  ;  then  raised  tC^ 

I  a  wnire  heat.     The  threads  thus  carbonised  arw 

the  mercury   |  then  detached  from  the  graphite  block  and  mounted 

I   separately  in  suitable  clips  in  an  atmosphere  of  call 

gas  and  benzole.    A  current  is  then  passed  through 

them  so  as  to  render  them  incandescent,  wben  a 

deposit  of  hard  gas  carbon  will  be  rapidly  formed 


\  their  high  resistance,  it  i 


^Hm 
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Eomen'hfit  difficult  lo  oblain  a  sufficiently  higti 
electron! otive  force  to  raise  the  carbonised  Ihrenda 
to  a  white  heat  In  order  to  overcome  this 
difficulty,  the  following  method  has  been  adopted. 
The  thread  is  joined  up,  as  Already  described,  be- 
tween the  poles  of  an  electric  generator  giving  a 
moderate  electromotive  force  —  very  little  Current 
will  pass  through  it,  but,  by  making  a  short  circuit 
through  a  large  electro -magnet  of  low  resistance, 
and  then  suddenly  interrupting  the  short  circuit, 
the  extra  current  so  formed  will  have  sufficient 
electromotive  force  lo  momentarily  raise  the  thread 
to  incandescence,  and  a  small  deposit  of  carbon  will 
be  formed.  This  making  and  breaking  of  the  short 
circuit  is  repeated  several  limes,  until  the  resist- 
ance is  so  far  reduced  as  to  allow  a  moderate 
electromotive  force  to  pass  sufficient  current  for 
incandescence.  I'he  deposition  of  carbon  is  then 
continued  until  the  right  conductivity  has  been 
attained. 

The  method  of  distributing  electricity  for  the 
purpose  of  operating  an  indefinite  number  ofbmpa 
from  a  central  station  forms  the  most  important 
psrt  of  Mr.  Line  Foi's  inventions  and  patents.  By 
the  proposed  system,  large  conductors,  which  may' 
be  called  electric  mains,  are  to  be  laid  down  ofRIer 
tbe  roadway,  and  proceed  from  central  generating 
stations  in  a  manner  similar  to  the  method  now 
adopted  for  the  distribution  of  gas.  These  electric 
mains  are  to  be  insulated  by  being  imbedded  in 
oiokerit  or  other  suitable  material,  and  are  to 
ramify  throughout  a  town  or  district  to  every 
point  where  a  light  is  required. 

Now  these  mains  or  branches  arc  so  connected 
with  the  electric  generators  at  the  central  station 
that  they  are  kept  charged  at  a  constant  electro- 
raolive  force,  or,  as  it  might  be  said,  electric 
pressure,  tending  lo  develop  currents  in  every 
direction  to  Ihe  "earth,"  and  the  lamps  are  con- 
nected at  various  points  in  multiple  arc  between 
the  mains  and  the  earth.  In' practii:e,  an  "earth" 
could  be  conveniently  effected  by  means  of  gas  or 
water  pipes,  or  any  uninsulated  conductor  fonning 
*good  electric  communication  with  the  generating 
station.  One  wire  of  every  lamp  throughout  the 
«stem  is  connected  to  earth,  the  other  wire  lo  a 
'witch,  by  which  it  can  at  pleasure  be  put  in  con- 
•«twith  the  main.  It  is  obvious  that,  whenever 
Wii  wherever  a  circuit  is  thus  completed  a  current 
•ill  pass  through  the  lamp,  tlie  strength  of  which 
"ili  depend  on  the  resistance  of  the  lamp  and  the 
*'Kiromotive  force  of  the  main. 

The  energy  expended  will  in  all  cases  be  in- 
**««ly  proportional  to  the  resistance  of  a  lamp, 
wddirectly  proportional  to  the  number  of  lamps 
't  ffork.  Fig.  I  represents  tha  distribution  arrange- 
■"(nt,  K  represents  the  earth,  M  the  main,  l  the 
'wips,  w  switch  or  electric  tap. 

PigB.  3  and  4  represent  the  regulator  for  main- 
Wttiog  a  constant  electromotive  force  in  the  mains. 
{'tg.  3  is  an  electrometer  or  electro-dynamometer. 
I|  consults  chiefly  ol  an  electro-magnet,  H,  of  very 
■"jgh  resistance,  the  ends  of  its  coils  being  con- 
nected with  the  main  and  the  earth,  l  is  a  lever 
fi?oted  at  C,  and  in  connection  with  the  mains  ; 
and  t  are  contact  pegs  communicating  by  means 
of  Ihe  wires,  A'  I',  with  the  electro- magnets,  n  and 
K,fig.  4.  The  tension  spring,  t,  cKSctly  balances 
the  attnu:tioa  of  the  electro-magnet  on  the  arma- 


ture, A,  at  the  norma!  electromotive  force  of  the 
mains.  It  is  obvious  that  the  slightest  increasft  or 
diminution  of  the  electromotive  force  of  the  mainf 
will  bring  the  lever,  t,  in  contact  with  one  or  other 
of  Ihe  pegs,  b  and  k,  and  so  put  into  action  ono  or 
other  of  the  eleclro-magneL"!,  h  or  k. 

Should,  therefore,  the  eleciromoti\-e  force  ftll 
from  an  increased  number  of  lamps  being  put  into 
operation,  the  magnet,  H,  will  be  put  in  action  and 
an  increased  supply  of  steam  will  be  allowed  to 
pass  through  the  throttle  valve,  v,  lo  the  engine 
working  the  generators,  and  the  valve  will  contmu* 
to  open  until  the  normal  electromotive  force  is  re- 
established ;  the  reverse  action  takes  place  when 
the  electromotive  force  rises  owing  to  a  number 
of  lamps  being  turned  off. 

By  this  means  the  power  generated  at  the  centrvt 
sl.ition  is  made  commensurate  with  the  draught  on 
the  mains. 

It  is  estimated  that  on  a  large  scale  (comparable 
to  that  of  large  gas  works)  energy  could  be  retailed 
by  means  of  the  electric  currents  at  a  cost  of  less 
than  a  farthing  a  horse-power  per  hour,  or  a  less 
cost  than  energy  resulting  from  the  combustion  of 
gas,  so  that  {say's  Mr.  Fox)  electricity  could  actually 
be  used  for  heating  more  economically  than  gas,  and 
without  its  accompanying  disadvantages. 

Mr.  Fox  states,  that  in  lighting  by  "  tacandel- 
cence"  energy  can  he  u<ied  more  economically  than 
gas  in  the  proportion  of  about  15  to  i,  a  statement 
which  must  be  received  with  caution. 


I 


TELEGRAPHIC    APPAR.\TUS    IN    tj^E    IN  | 
THE    BRITISH     POSTAL    TELBGEftAPH 

DEPARTMENT. 

XXIX. 

The  Whkatstonk  AutoMa-tic  Svsi 
(Cinl/iined.) 
Thb  AtnroMATic  Duplex. 

In  general  principle  the    Wheatstone     .. 

Duplex  system  is  similar  to  the  Double  current 
duplex,  described  in  Article  XI.  The  general  ar- 
rangement of  the  apparatus  at  a  "  Doi^a  st^ion  is 
shown  by  fig.  118.  Each  station  lias  a  "  trans- 
mitter," a  "receiver,"  a  "galvanometer,"  a  "rheos- 
tat," A  "condenser,"  and  a  "^Iptex  .^nd  single 
switch,"  besides,  of  course,  the'bftlteries. 

If  we  compare  fig.  II8  with  fig.  53  in  .\rticla  XI., 
we  shall  see  that  the  only  difference  between  the 
two  consists  in  there  being  a  Wheatstone  transmitter 
added,  and  in  the  relay  being  replaced  by  a  Wheat- 
stone  receiver.  As  was  explained  in  Article  %XVI., 
the  movement  of  the  startmg  and  stopping  lever  of 
the  transmitter  shunts  the  battery  and  "Doivn" 
line  connections  from  the  controlling  mcchaaism  of 
the  apparatus  on  to  Iho  terminals  connected  10  tbe 
double  current  key.  In  other  words,  the  transmitter 
and  double  current  key  are  interchangeable,  and  as 
both  act  in  the  same  way  the  general  working  of  the 
arrangement  is  similar  to  that  of  the  ordinaT}-  double 

It  will  be  seen  that  the  condenser,  c,  is  not  con' 
nected  directly  between  the  terminals  of  the  rheos- 
tat, R,  but  has  a  resistance,  s ,,  in  its  circuit    This  \ 
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is  done  in  order  to  retard  the  rate  of  discharge,  so 
that  its  action  may  more  nearly  represent  that  which 
takes  place  in  a  long  line.  The  actuiil  arrangement 
of  the  condenser  was  explained  and  illustrated  in 
Article  XII. 

The  form  of  duplex  and  single  switch  shotvn  in 
the  figure  is  somewhat  different  from  that  indicated 
in  previous  articles,  but  it  is  the  pattern  which 
ivill  be  in  future  adopted,  it  having  been  found 
that  the  original  form  was  liable  to  ciuse  faults 
from  bad  contacts  having  been  made.     The  new 


piece,  n,  connects  spi-ings  B  and  d,  and  the  piece,  m, 
connects  a  and  a,  leaving  springs  c  and  h  discon- 
nected.  The  switch  acts  precisely  ia  the  same  way 
in  fact  as  the  old  form,  that  is,  as  regards  the  con- 
nections ;  these  connections,  however,  are  made  by 
good  rubbing  contacts,  and  are  not  likely  to  fail. 

Referring  again  to  hg.  ii8,  it  may  be  pointed 
out  that  the  switch  of  the  double  current  key, 
which  is  of  the  ordinary  form,  is  shown  in  the 
position  for  "sending." 

Since  the  Wheatstone  automatic  instrument  was 
first  introduced  various  improvements  and  modi- 


ing  an  underneath  view,  and  fig.  ui  a  side  sec- 
■^oo.  To  terminals.  A,  B,  a,  *,  c,  and  d  (which 
correspond  to  those  in  the  old  form  of  switch),  are 
connected  the  radial  springs  seen  in  fig.  IJO ;  these 
Springs  press  against  a  disc  with  metal  pieces,  m,  n, 
insulated  on  ebonite.  The  whole  disc  is  joined  to 
the  switch  handle.  In  the  position  shown  (handle 
turned  to  "  Duplex  "),  terminals  b  and  c  are  con- 
nected by  their  respective  springs  resting  against 
the  brass  piece,  n.  Also  the  springs  of  terminals  a 
and  h  are  similarly  connected  by  the  brass  piece, 
TO,  Springs  a  and  d  are  disconnected.  If  now  Iho 
twitch  handle  be  turned  to  "  Single,"  then  the  brass 


Bcationa  have  been  made.  Some  of  these  modi- 
fications, which  were  considered  improvements^ 
have  been  abandoned  as  unnecessary ;  amongst 
these  may  be  mentioned  working  with  "  compen- 
sated currents."  It  will  have  been  seen  in  all  the 
diagrams  of  the  transmitter  instrument  that  two 
terminals,  «,,  R,  (fig.  88),  are  provided,  which  are 
kept  joined  across  with  a  strap.  Now,  if  these 
terminals  be  disconnected,  then  every  time  the 
pins,;),  or/,,  break  contact  with  the  arms,  a  and. 
B,  at  that  moment  the  circuit  between  u  and  d  be- 
comes broken.  Now,  it  was  pointed  out  that  when 
the  disc,  D,  became  thrown  over  to  one  side  or  the 
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other,  then  a  corresponding  current  was  sent  out 
to  line,  which  current  remained  on  until  the 
motion  was  reversed,  and  when  the  latter  look 
place,  a  current  in  the  opposite  direction  flowed. 
Now,  if  immediately  after  the  disc,  d,  is  thrown 
over  in  one  direction  or  the  other,  one  or  other  of 
the  pins,^„/j,  leaves  off  malting  contact  with  a 
or  D,  which  will  be  the  case  if  the  rods,  s  or  M, 
cannot  rise,  then  the  current  sent  will  be  cut  off,  as 
there  is  no  circuit  between/,  and/j,  consequently 
the  disconnection  of  R,  and  R,  causes  intermittent 
currents  only  to  be  sent  out  to  line.  If,  however, 
R,  and  Rj  be  joined  by  a  resistance,  then  the  cur- 
rents will  not  be  entirely  cut  off  when  the  pins,  p, 
or  p^,  leave  off  making  contact,  but  they  will  W 
diminished  in  strength  according  as  the  resistance 
in  question  is  of  a  high  or  low  value.  Experiments 
proved  that  in  certain  cases  an  increased  speed  was 
obtained  by  this  arrangement,  the  resistance  be- 
tween R,  and  R,  being  suitably  adjusted.  At  the 
present  time,  however,  with  electro-magnets  of  a 
small  size  in  the  receiver,  no  benefit  is  found  to 
arise  by  working  with  compensation,  and  thia  has 
consequently  been  abandoned. 


gotis. 


In  our  article  on  Tele- photography  in  which  Mr.  Shel- 
ford  Bidwell's  ingenious  apparatus  is  described,  we 
seem  to  infer  that  a  similar  apparatus  had  been  inven- 
ted by  Bakewell  and  D'Arlincourl,  and  that  this  had 
been  reinvented.  This  of  course  was  not  our  intention. 
What  we  inteoded  to  explain  was,  thai  the  mechanical 
idea  of  copying  was  similar  in  the  two  cases  though 
the  means  by  which  the  copying  was  effected  was 
entirely  different.  In  the  case  of  the  Bakewell  and 
D'Arlincourt  apparatus  the  currents  are  intermiltent, 
in  Mr.  Bidwell's  invention  tarialion  is  employed,  which 
is  entirely  a  novel  idea  in  chemically  markiog  tele- 
graphs ;  also  the  employment  of  light,  acting  on  sele- 
nium to  produce  the  variation  for  the  purpose  of  copy- 
ing, is  quite  new. 

Wr  have  had  the  pleasure  at  inspecting  the  electric 
light  system  of  the  Electric  Light  Agency,  invented  by 
Mr.  F.  Joel.  The  whole  arrangement  of  the  apparatus 
"is  eminently  satisfactory,  and  seems  to  solve  the  ques- 
tion of  the  adaptation  of  the  electric  light  to  domestic 
purposes  in  a  most  satisfactory  manner.  The  light  is 
as  steady  and  as  soft  as  can  be  desired,  and  a  great 
contrast  to  gas  illumination.  The  tamp  fittings  are 
most  ingenious  and  thoroughly  well  adapted  for  the 
purpose   Intended.      Altogether   the   system   promises 

Tblgoraph  LtNEs  IN  China. — A  contract  has  been 
entered  into  between  the  Chinese  Government  and  the 
Great  Northern  Telegraph  Company  of  Copenhagen, 
for  the  establishment  of  a  telegraph  land  line  between 
Shanghai  and  Tientsin,  the  harbour  for  Pekin.  The 
work  has  to  be  done  for  the  Chinese  (govern- 
ment, but  under  the  special  superintendence  of  the 
Company's  Danish  telegraph  engineers;  and  (he 
Company  further  supplies  all  the  materials  required  for 
the  undertaking.  The  work  has  to  be  commenced  in 
the  month  of  May  this  year,  and  the  line  will  extend 
over  about  1,000  English  miles.  For  (he  present  it  is 
the  intention  to  estabhsh  9  or  10  stations  on  the  line. 


The  contract  further  provides  that  a  telegraph  school, 
for  educating  Chinese  for  the  telegraph  service,  in  all 
its  branches,  has  to  be  opened  this  spring,  under  the 
guidance  of  two  teachers  nominated  by  the  Company ; 
at  the  opening  of  the  school  there  will  be  thirty  pupils, 
which  number  will  he  increased  gradually.  On  (he 
signing  of  the  contract,  an  amount  equal  to  one-third 
of  the  Company's  outlays  has  been  paid  to  the  Com- 
pany, as  an  earnest  money.  The  remainder  will  be 
paid  cradually  as  the  line  is  being  completed.  The 
.*..    _..   _,    __   z_,._j    ,., u  __.  :^    China  ii 


The  following  letter  has  been  circulated  by  Itie 
Commissioner-General  of  the  Exposition  Internationale 
d'Eleclriciti  :— 

"Paris,  March  4th,  18S1. 

"  Sir,— The  British  Government,  though  declaiii^ 
the  full  interest  which  It  takes  in  the  great  scientific 
and  Industrial  enterprise  initiated  by  France,  has  de- 
cided that  it  sees  no  necessity  for  appointing  a  speciil 
Commissioner  to  take  measures  with  regard  to  the 
participation  of  British  subjects  in  the  International 
Exhibition  of  Electricity  which  is  to  open  in  Paris  oa 
the  ist  of  August  next,  in  the  Champs- Ely s^es  I^lace. 
The  Government  of  the  French  Republic  is  neret- 
theless  disposed  to  welcome  all  British  subjects  wish- 
ing to  participate  in  the  Eihibltion. 

"  lo  compliance  with  ArL  12  of  the  Geaerat  Regula- 
tions, of  which  I  inclose  a  copy,  1  beg  to  place  myself 
unreservedly  at  your  disposal  to  give  you  immediately 
whatever  information  you  may  think  desi  rable,  and  ID 
attend  officially  to  your  interests  if,  as  I  hope  you  will, 
you  resolve  to  send  any  articles  to  this  Exhibition.  la 
that  case,  1  should  be  thankful  if  you  would  be  so  kind 
as  to  till  up,  sign,  and  return  to  my  address,  the  printed 
form  of  demand  of  admission  which  accompanies  th* 
copy  of  the  General  Regulations. 

"  You  will  be  placed,  In  every  respect,  on  the  »am« 
footing  as  the  French  exhibitionists,  whom  I  have  to 
attend  to  Individually,  a'nd  I  beg  to  assure  you  of  tbt 
favourable  dispositions  of  the  French  authorities,  who 
will  make  it  their  duty  to  offer  you  the  most  courxcou 
and  impartial  hospitality. 

"  I  shall  manage  to  form  a  special  sectioD  (or  the 
group  of  English  exhibitionists.  In  order  to  facilitatt 
my  task  and  secure  for  it  the  best  conditions  of  si» 
cess,  I  take  the  libei^  ot  requesting  you  to  for>ar4  , 
your  demand  within  the  briefest  delay  possible.  Uj 
answer,  with  all  the  details  you  may  require  conceni- 
ing  the  despatching  and  placing  of  the  articles  wE|ick 
you  wish  to  exhibit,  will  promptly  follow. 

"  I  am  already  empowered  to  let  you  know  befo^ 
hand  that  the  Exhibition  rooms  and  depeodencicf 
shall  be  considered  as  real  custom-house  stores,  M 
that  all  the  articles  sent  there  shall  be  exem  pt  f rom  Ot 
duties  to  which  they  might  otherwise  have  been  liiblk'^ 
Should  they  remain  in  France  after  the  closing  of  tkt' 
Exhibition,  the  usual  duties  will  then,    of  conne,  li 

"The  French  railway  companies  have  coDseotedt*  .. 
an  abatement  of  50  per  cent,  on  the  ordinary  nteni 
transportation,  whether  by  fast  or   by  slow  trains,  l9  "^ 
all  packages  or  boxes  forwarded  to  the  Exhibitioo  ba(  3 
and  bearingthe  official  labels,  with  which   IshallhaMl 
to  provide  you,  agreeably  lo  Art.  15  of  the  Geo«4| 
Regulations.     The  application  of   these  abated  ra**'* 
shall  be  made  as  follows ;  the  packages  or  boxes  )t 
pay  the  full  price  for  transportation  to  Paris,  but  sk 
be  taken  back  free  of  charge  on  presentation  of  a  caf-4 
ficate  signed  by  me,  and  showing  that  the  Article* hafOl 
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fCally  b«en  exhibited,  Drayage  and  other  incidenlsl 
npensn  from  the  rnilway  terminus  in  Paris  to  the 
Champs.ElfSc'es  Palace  will  be  borne  by  the  owners  of 
the  gooils. 

"A  special  iaw  will  aecure  ill  the  cutra  guarantees 
desirable  [or  exhibited  article*  made  abroad  but 
patented  in  France. 

"  Several  British  subjects  have  already  applied  to 
erning  the  Exhibition,  and  I  am  happy  to  hear 


latter.  I  trust  this  honourable  example  will  he  fol. 
lowed  by  all  the  industrial  eleetricians  oE  the  United 
Ringdom. 

■■  1  remain,  Sir,  yours  respectFulty. 

"The  Couutssioner-Geseral." 

At  an  ordinarymeelingof  the  Royai  Society  of  Edin- 
burgh, held  on  February  aisl,  Sir  William  Thomson 
stated  the  results  of  certain  experiments  made  by  M. 
Augnst  Witltowsbi  oa  the  "  Effects  oF  strain  on  electric 
conductivity."  The  question  to  which  M.  Witkowski 
set  himMlf  to  find  an  answer  was,  whether  taking  a 
metallic  body — brass  being  the  one  chosen  in  his  ex- 
periments— and  Bubrnitting  it  to  tension  so  as  to 
chmgate  it  in  one  direction  and  condense  it  in  the 
opposite  direction,  the  conductivity  of  the  metal  would 
be  cijual  in  all  directions  ;  or,  if  not,  what  would  be  its 
TariatioQ.  The  answer  he  had  found  to  the  question 
was  that  tlie  conductivity  was  greater  in  the  line  of 
Mmdeosalion  and  less  in  Ihe  direction  of  extension. 
He  had  aUo  accurately  measured  the  results  obtained. 
Sir  William  next  explained  a  communication  of  his 
own,  "  On  the  effect  of  moistening  with  water  the  op- 
posed metallic  surfaces  in  the  Volta  condenser,  and  of 
substituting  a  water  arc  for  a  metallic  arc  in  the  deter> 
mining   contact."      The    experiments,    the    results    of 

inspired  by  the  attempt  to  explain  away  Volta's 
Inndamental  experiment  by  suggesting  that  the  result 
might  be  due  to  the  presence  of  moisture  between  the 
me  and  copper  plates.  Now  the  result  of  his  experi- 
ment was  simply  the  very  opposite  of  what  that  aug- 
gestion  seemed  to  imply,  for  the  effect  of  the  substitu- 
Iwn  of  a  water  arc  for  a  metallic  arc  in  the  determina- 
tioa  of  the  contact  was  as  near  as  might  be  electrically 

OwiKC  to  the  frequent  interruptions  which  have  oc- 
lured  recently  to  telegraphic  communications  between 
SbMland  and  the  mainland,  a  numerously-signed  peti- 
tion from  Ihe  inhabitants  of  Lerwick  has  been  presented 
to  the  Poal-Office  authorities,  praying  them  to  grant 
direct  coramuoication  with  the  mainlajid. 

UxrfED  Telephone  Company,  Ltmited,  v.  D.  and 
G.  Gkaham.  Glasgow.^ — In  this  process,  which  came 
before  the  Court  of  Session,  Edinburgh,  on  February 
l6lh,  the  United  Telephone  Company.  Limited,  ask  the 
Court  to  interdict  the  respondents,  who  are  telegraph 
Wijineers  and  contractors,  from  infringing  certain 
letters- patent  obtained  by  Edison  and  Crossley  for  the 
nasnfacture  of  telephones.  The  respondents  say  that 
the  instruments  used  by  them  are  not  a  contravention 
of  the  complaincrs'  letters -patent,  and  they  say  also 
Uiat  the  specification  in  the  letters -pa  tent  is  faulty,  and 
ioe»  not  distinguish  between  what  was  old  and  new  at 
their  dale  and  what  is  claimed  as  new ;  and  that  the 
inienlion  claimed  by  the  complainers  is  not  new,  and 
is  not  useful,  advantageous,  or  beneficial  to  the  public. 
They  further  explain  that  the  telephones  used  by  them 
are  all  made  by  and  purchased  from  the  Gower-Bell 
Telephone  Company,  Limited,  between  whom  and  the 
inplBlaeii  an  action  raising  this  very  question  is  now 


pending  in  the  High  Court  of  Chancery,  and  ttMJ 
(the  respondents)  therefore  ask  that  this  case  ahontdbe 
sisted  pending  the  issue  of  the  other  case,  The  Lofd 
Ordinary,  after  hearing  counsel,  refused  interim  inter. 
diet,  but  passed  the  note  to  try  the  question  raised,  and 
ordered  the  respondents  to  keep  count  of  all  instru- 
ments sold,  used,  or  let  for  hire  by  them  ponding  the 
decision  of  the  case. 

EXPESCMKKTAL   RESSARCKES  ON  MAGNETIC  CoEHCI' 

TivE  PoWBR.— H.  Kulp. — It  very  short  rods  of 
10-50  mm.  in  length  and  8  mm.  in  thickness  are  sub- 
jected to  the  action  of  the  current  in  a  spiral  coil  and 
the  current  is  suddenly  interrupted  there  appears  a 
reversal  of  the  magnetisation,  especially  if  the  rods  »re 
very  hard  and  the  magnetising  power  feeble.— Mwfa- 
naHtf's  BtihlBtftT. 

New  Earth -Communication  for  Electric  Tbl<- 
GSAPHs    ANo   Lightning -Conductors. — ].    Grflners 

Patent. — An  essential  condition  of  every  electric  con- 
duction is  the  presence  of  a  perfect  connection  with 
the  ground,  in  order  to  facilitate  as  much  as  possible 
the  passage  of  the  current  into  the  earth.  This  con- 
dition har  been  hitherto  realised  Only  by  the  costly 
expedient  of  copper  plates,  and  even  then  only  parti- 
ally, because  such  a  plate  a  few  days  after  it  has  been 
laid  in  Ihe  earth  becomes  oxidised  in  many  places,  and 
with  this  increasing  o«idation  its  conductive  power 
sinks  down  to  a  certain  limit.  But  this  limit  is  not 
always  constant  and  involves  a  continued  variation  in 
the  current.  II  iron  plates  are  employed  the  above 
evils  are  still  more  strongly  and  speedily  manifested, 
and  various  perturbing  phenomena  are  produced,  espe- 
cially if  the  nature  of  the  soil  is  unfavourable  and 
powerful  constajil  currents  are  employed.  Ttie  cause 
oi  these  irregularities  is  generally  sought  in  the  variou* 
kinds  of  apparatus  or  in  the  batteries,  though  in  most 
cases  it  is  due  to  an  imperfect  earth-connection,  J. 
von  Griiner,  telegraphic  engineer  to  the  Vorarlberg 
Railway,  has  devised  an  unoxidisablc  earth-connection, 
which  IS  at  once  cheap,  permanent,  and  possessed  of 
great  conductive  power,  it  is  also  well  adaptedfut  the 
earth -connect  ions  of  lightning-conductors.  —  Oester- 
reichiaehe-Ungarische  Post. 

Bekaviouh  of  Non-Conductohs.— By  M.  Bailie,—  ' 
The  author  shows  by  means  of  the  repienisher  that  insu- 
lators which  have  been  heavily  charged  by  contact  with 
an  electrified  body  are  never  quite  discharged  by  con- 
tact with  a  conductor.  The  final  residuum  is  always 
constant  for  one  and  the  same  initial  potential.- H/iVif^- 
itiann's  BeiblHUer. 

Electric  Resistance  of  Glass. — According  to  ex- 
periments  conducted  at  the  Imperial  College  of  Engi- 
neering at  Tokio,  Japan,  by  the  professor  of  telegraphy, 
the  variation  of  the  electric  resistance  of  glass  is  slow*r 
when  the  glass  is  cooling  than  when  it  is  being  hekted, 
and  the  resistance  of  a  piece  of  glass  can  be  con- 
siderably increased  by  raising  it  slowly  to  a  high  tern-  , 
perature  and  then  cooling  It  slowly. — //  Fregrtssa. 

On  the  Marketisabii.itv  of  Iron  at  High  Tem-    ■ 
pehatl'res. — By  A.  Waszmuth. — A   bar   222  cm.  in 
length,  and  3-6   mm.   in  thickness      "         _   "  _' 
magnetised  by  currents  of  different  strength  i: 
260  mm.  in  length,  in  which  the  magnetising  power  (Ed    I 
not  vary  more  than  4  per  cent,  from  the  middle  fo  the    I 
end  of  the  bar.     Its  momentum,  after  compensating  lh»    { 
action  of  the  coii  by  a  second  coll,  was  read  off  va  " 
mi  rror-eo  m  pass . 
146"  C. by  n 
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temporary  magnetisation,  the  magnetising  current  was 
gradually  reduced  to  null  by  the  introduction  of  greater 
and  greater  resistances  in  order  to  measure  the  perma- 
nent magnetism,  and  was  then  demagnetised  by  means 
of  weaker  alternating  currents.  The  author  cites  the 
following  results,  which  were  confirmed  by  experiments 
with  three  other  rods.  With  smaller  magnetising 
powers  the  bar  has  at  higher  temperatures  a  greater 
magnetisability,  the  turning-point  cccurs  for  much 
smaller  magnetising  powers,  and  the  maximum  for  a 
change  of  temperature  of  118^  C.  is  smaller  by  about  3 
per  cent.  The  ratio  of  the  maximum  to  the  abscissa  of 
the  turning-point  is  always  greater.  If  the  curves  of 
magnetisation  at  the  temperatures  employed,  i  =  20 
and  t^  =9  130—146'^,  are  determined,  taking  the  mo- 
menta as  abscissae  and  the  magnetising  functions  as 
ordinates,  the  abscissa  of  the  average  point  is  about 
three-quarters  of  the  maximum  for  the  time  being.  On 
repeated  heating  and  slowly  cooling,  the  curves  for 
magnetisation  at  low  temperatures  move  upwards  and 
at  high  temperatures  downwards,  so  that  they  approxi- 
mate up  to  a  certain  limit. —  Wiener  Berichte, 

Influence  of  Temperature  on  the  Distribu- 
tion OF  Magnetism  in  a  Permanent  Magnet. — By 
G.  Poloni. — In  cylindrical  steel  magnets  of  50  cm.  in 
length  and  6*5  mm.  in  thickness,  which  were  repeatedly 
heated  to  250^  C,  and  cooled  down  to  the  ordinary  tem- 
perature, the  distribution  was  found  to  be  altered  after 
the  heating.  At  the  distance  of  14 — 15  cm.  from  the 
north  pole  the  final  value  is  greater  than  at  25  cm.,  both 
absolutely  and  in  relation  to  its  original  state. — N,  Cim, 
1880,  p.  103. 

A  New  Experiment  on  Magnetic  Attraction. 
— By  E.  Piazzoli. — The  author  shows  that  the  attraction 
of  elder  pith  by  the  magnet  as  observed  by  Ader 
depends  probably  on  the  presence  of  small  particles  of 
iron. — N,  Cim,  1880,  p.  100. 

Improvement  in  Galvanic  Batteries. — By  R. 
Chapman  Anderson.  (German  Patent,  No.  10,174  and 
ZeitschHft  fiir  Angc,  Electricitiit,  1880,  p.  350).— In  an 
ordinary  zinc-carbon  element  the  zinc  is  placed  in  con- 
tact with  solution  of  sal-ammoniac  and  the  carbon  with 
dilute  hydrochloric  acid,  whilst  into  the  latter  liquid  is 
plunged  a  tube,  perforated  at  its  lower  part  and  filled 
with  a  mixture  of  equal  parts  of  bichromate  of  potash 
and  oxalate  of  chrome  and  potash  (chromium-potassic 
oxalate).  By  immersing  the  tube  to  different  depths 
the  concentration  of  the  solution  and  the  efficiency  of 
the  couple  are  modified.  For  elements  with  one  liquid 
only  the  last  solution  is  employed.  If  fumes  are  given 
off  the  surface  of  the  liquid  maybe  covered  with  a  thin 
pellicle  of  oil,  soot,  or  wood*charcoal. 

Th  b  Oesierreichische'  Ungarische  Post  continues  to  criti- 
cise severely  the  organisation  of  the  telegraphic  service 
in  the  Austrian  empire. 

Deformation  of  a  Bent  Elastic  Conductor 
UNDER  the  Influence  of  Terrestrial  Magnetism. 
— H.  Niemoeller. — A  thick  elastic  wire  from  1*5  to  2 
metres  in  length,  and  i  mm.  in  thickness,  is  bent  in  the 
middle  at  a  right  angle  and  secured  at  its  ends  by  means 
of  set  screws.  If  the  wire  lies  in  the  plane  of  the  mag- 
netic meridian  it  is  deflected  when  a  current  is  passed 
through  it,  and  on  repeated  reversals  of  the  current 
it  begins  to  oscillate.  If  the  action  of  the  earth  is 
neutralised  by  means  of  a  magnet,  and  if  a  second  wire 
is  fixed  parallel  with  the  first,  the  phenomena  of  attrac- 
tion and  repulsion  can  be  demonstrated  in  either. — 
Wiedemann's  Beiblditer, 


Graphic  Investigations  on  Galvanometer  Coils 
WITH  Reference  to  the  Greatest  Possible  Sen- 
sitiveness.— M.  Th.  Edelmann. — ^The  author  considers 
galvanometers  with  circular  windings.  If  the  radius  of 
a  winding  is  r,  and  its  distance  from  the  middle  of  the 
needle,  e,  then,  since  its  resistance  is  proportional  to  its 
radius,  it  follows  that  the  indication  on  the  scale  pro- 
duced by  a  given  electromotive  force  will  be 
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If  for  a  given  constant,  e,  the  r  are  plotted  oat  as 
abscissae,  and  the  e  as  ordinates,  the  corresponding 
curve  shows  the  efficacy  of  the  single  windings.  If  the 
curves  obtained  for  the  different  e  are  cut  by  lines 
parallel  to  the  axis  of  the  abscissae,  we  6nd  the  wind- 
ings of  equal  value. — CarPs  Reperiorium,  16,  p.  670. 

Iridium  for  Electric  Lights. — ^The  latest  materitl 
offeredforan  incombustible  "burner  "for  the  electric  light 
is  iridium.  Mr.  Holland,  gold  pen  maker,  of  Cincinnati, 
claims  to  have  discovered  a  flux  by  means  of  which  he 
is  able  to  fuse  iridium  in  an  ordinary  draught  furnace. 
He  casts  the  metal  in  any  shade  desired,  and  in  ban 
or  ingots  weighing  as  much  as  ten  ounces.  The  metal 
thus  fused  and  cast  defies  the  file  and  resists  all  adds. 
The  only  mechanical  way  of  cutting  it  is  by  friction 
with  a  copper  wheel  charged  with  diamond  dust  or  fine 
corundum.  Mr.  Holland  claims,  further,  that  the  cast 
iridium  makes  suitable  "burners"  for  the  electric 
light,  and  that  so  used  the  metal  is  durable  without 
prot€^ction  from  the  atmosphere. — Scientific  American, 

The  Commissariat-General  of  the  Paris  Intematiooil 
Exhibition  of  Electricity  are  anxious  that  all  requests 
for  space  be  sent  in  as  soon  as  possible,  and  not  later 
than  March  31st. 

Society  of  Arts. — The  series  of  Cantor  Lectures, 
being  delivered  before  the  Society  of  Arts  by  Professor 
W.  G.  Adams,  F.R.S.,  on  "The  Scientific  Principles 
involved  in  Electric  Lighting,**  commenced  on  Nion* 
day,  the  7th  March,  and  will  continue  on  the  three  fol- 
lowing Mondays,  ending  March  28th.  The  first  two 
lectures  will  be  mainly  introductory,  and  will  deal  with 
such  subjects  as  the  production,  regulation,  and  met* 
surement  of  electric  currents,  and  the  action  of  mig» 
neto-electric  and  dynamo-electric  machines.  In  the 
third  and  fourth  lectures  it  is  hoped  to  show  a  lacgt 
number  of  illustrations  of  the  various  systems  of  eiae* 
trie  lighting.  The  new  incandescent  lights  of  Si 
and  Lane  Fox  will  be  exhibited  at  the  fourth  lecture. 

The  postal  tele|;raph  department  have  issued  tl 
accounts,  from  which  it  appears  that  during  the  past 
year  a  profit  of  ;C354,030  nas  been  realised,  whidi ' 
equivalent  to  a  dividend  of  3*36  per  cent. 

At  the  Electrical  Exhibition  the  Publishers*  Unic 
under  the  direction  of  MM.  Hachette,  will  establish 
exhibition   of  electrical  publications,  and  a  readii 
room,  into  which  will  be  admitted  all  the   scient 
papers  of  the  world,  irrespective  of  their  language. 

General  Anson  Stager,  vice-president  of  ffe* 
American  Western  Union  Telegraph  Company,  Itf 
resigned  his  office.  * 

A  SERIES  of  "  Notes  and  Queries  on  Electricibr  ai 
Electro-magnetism  and  their  Applications,*'  by  Ar»' 
D.  Lockwood,   are  being  published   in   an  Ameiii 
contemporary,  The  Operator,    The  articles  are  good 
their  kind,  but  a  very  free  use  appears  to  be  made  ft 
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Edison  has  just  been  beaten  in  the  Patent  ORice,  in 
rte  suit  regarding  the  invention  of  the  Edison  as 
(gainst  the  Maxim  etectric  light,  both  of  which  are 
limilar.  The  Examiner  of  Interferences  has  decided 
Aat  Edison  was  not  the  first  inventor,  and  that  the 

Clent  must  he  issued  to  the  United  States  Electric 
ghttng  Company,  representing  the  Maxim  claims. 
This  is  the  famous  platinum  lamp,  which  created  such 
>  panic  in  gas  stocks  about  two  years  ago,  and  sent  the 
flock  of  the  Edison  Company  up  to  an  almost  fabulous 
fgare.  II  is  claim ed  by  the  United  Stales  Company 
that  other  important  contests  relating  to  incandescent 
Ugliting  will  now  be  derided  in  it*  favour,  as  it  was  the 
'it  in  the  field  in  this  country.— 0/>cra/Dr. 

Many  physical  treatises  still  assert  that  moist  air 
inducts  electricity,  ihough  Silberman  and  others  have 
noved  the  conliary.  An  interesting  expenmcnt  bear- 
log  on  this  has  been  described  lately  by  Prof.  Maian- 
goni.  Over  a  tlame  is  healed  some  water  in  a.  glass 
or,  Ihmugh  the  stopper  of  which  passes  a  bent  tube  to 
Wll.jar  (held  obliquely),  which  thus  gels  filled  with 
•queans  vapour.  The  upper  half  of  a  thin  Leyden  jar 
chifj^  is  brought  into  the  bell-jar,  and  held  there 
bar  or  five  seconds;  it  is  then  found  entirely  dis- 
chirged.  That  the  real  cause  of  this,  however,  is  con- 
densation of  the  vapour  on  (he  pari  oE  the  glass  that  is 
not  coated  with  tinfoil  [the  liquid  layer  actmg  by  con- 
duction) can  be-proved  ;  for  if  that  part  of  the  jar  be 
pused  several  times  rapidly  through  the  flame,  so  as 
wheal  it  to  near  loo"  C,  before  inserting  in  the  bell- 
pt,  a  different  effect  will  be  had  ;  the  Leyden  jar  will 
pxt  out  long  sparks  after  withdrawal.  This  is  be- 
cuse  the  glass  being  healed  no  longer  condenses  the 
npour  on  its  surface,  and  there  is  no  superficial  con- 
duction, as  in  the  previous  case. — English  Mechanic. 

tVntTABLB  BArtENV  FOR  ELECTRO-MeOrCM.  USES. — 
W.E.  Klein,  of  Stuttgart,  has  designed  a  new  battery 
lor  nich  purposes.  The  elements  consist  of  slips  of 
littand  rods  of  carbon.  The  exciting  fluid  consists 
of  300  paits  water,  45  chemically  pure  sulphuric  acid, 
■3  bkhroiDBte  of  potash  and  3  persulphate  of  mer- 
oitjF.  In  this  liquid  the  line  slips  remain  permanently 
Uulgamated,  but  after  use  they  should  be  at  once 
lilted  ont,  which  is  Tery  easily  effected  by  means  of 
5'ew>.  The  management  of  the  apparatus  is  exceed- 
i^iglj'tirople,  and  failure  of  action  is  impossible.  Such 
ntteries  are  fitted  up  with  10.  14,  M,  or  31  elements.— 
itiiickriji  Angrvandt  Ettctric. 

CuHlous  pRocess.— The  Hamburg- Heligoland  lele- 
r>pb  line  was  entangled  with  the  anchor  of  u  ship  in 
■™inst,  1880,  in  the  latitude  of  Nouwerk,  and  cut  by 
Wer  oif  the  captain.  An  action  for  damages  brought 
"Tthe  company  against  the  owners  of  the  ship  has 
'«ai  decided  in  favour  of  the  defendants.  The  com - 
PMy  has  appealed  to  a  superior  coaTX.—Oeslerr.- 
^fr.  Pott. 

EiacTftic  Fim  Aljvhms. — If  self-acting  fire  alarms 
*«  lo  afford  really  any  protection,  they  must  be  dis- 
Iriliu4ed  in  sufficient  numbers  in  the  premises  to  be 
*crured.  To  render  this  possible  it  is  again  necessary 
•l«t  the  apparatus,  though  perfectly  trustworthy, 
ihoold  still  be  cheap.  For  this  purpose,  thermo- 
nMers.  in  the  strict  sense  of  the  word,  have  been 
ihindbned  in  favour  of  thermoscopes.  The  latter  are 
lenerally  arranged  as  fellows  : — A  spring  or  a  weight 
■ends  to  produce  electric  contact,  but  is  opposed  by  the 


solidity  of  a  ther 
proximation  to  a  te  _ 
given,  the  substance  melts  or  softens,  gives  way,  and 
electric  contact  is  effected  with  more  or  less  complete. 
ness.  By  means  of  a  suitable  selection  of  thermoscopic 
substances  the  temperature  which  effects  contact  can 
be  adapted  to  individual  cases.  On  this  principle  de- 
pend the  instruments  of  Briguet,  Fein,  and  Dupr*. 
In  every  such  apparatus  it  is  of  the  greatest  import- 
ance that  iTie  contact  should  be  perfectly  trustworthy. 
In  this  respect  a  tire  alarm  constructed  some  years  ago 
by  Dr.  Heeren,  of  Hanover,  seems  to  ns  veiy  remark- 
able. The  arrangement  of  the  apparatus  is  essentially 
as  follows  ^—-An  iron  hook,  turned  upwards  at  a  tight 
angle  is  fixed  in  the  wall  of  the  room  to  be  protected. 
Upon  it  is  fixed  a  perforaled  disc  of  rubber,  which 
bears  a  disc  of  lead,  also  perforated,  and  to  which  a 
copper  wire  is  soldered.  A  weight  of  1  to  3  kilos.,  also 
perforated  in  the  middle,  is  fixed  on  the  rod,  The 
weight  has  below  a  gilded  point,  and  is  lifted  up  so 
high  by  means  of  a  thread  that  the  gilt  point  is  at  the 
distance  of  15  cm.  from  the  leaden  disc.  At  the  end 
of  the  thread  Is  a  ring  made  of  Wood's  fusible  alloy, 
and  hung  on  a  nail.  As  soon  as  the  dangerous  tempe- 
rature is  reached  the  ring  gives  way,  and  the  weight 
drives  its  gilded  point  forcibly  into  the  leaden  disc, 
ihua  effecting  a  perfect  contact.  The  apparatus,  which 
is  sold  for  is.  6d.,  was  shown  in  1878  at  the  Hanover 
Trade  Exhibition.  The  Hanover  "  Rubber-card  Com- 
pany "  uses  a  number  of  these  instruments  with  the 
best  results.— Zfi/jrfn/f  Aagevandt  Bled. 

0.1  THB  Danger  of  Lightkcnc  from  Telephone 
CoMNECTLONS. — The  Cantonal  Government  of  Zurich, 
having  been  applied  to  by  a  telephone  company  for 
Mfmission  to  fix  the  supports  of  Insulators  on  the  tops 
♦certain  public  buildings,  applied  to  Prof.  Kleiner  for 
an  opinion.  The  following  is  a  summary  of  the  chief 
points  in  his  report: — 

t.  The  danger  of  lightning  in  houses  over  which 
telephone  wires  are  stretched  is  not  increased  but 
lessened  if  the  total  conductivity  of  a  wire  is  approxi- 
mately equal  to  that  of  a  lightning-conductor.  This 
condition  is  not  always  fuliilln]  under  existing  arr^gc- 
ments.  It  may  be  insured  by  very  simple  arrangements, 
suet)  as  the  introduction  of  a  special  wire  for  the  con- 
duction of  lightning  wherever  the  number  o£  wires  oE 
two  millimetres  in  thickness  running  in  the  same  direc- 
tion is  less  than  60.  This  should  be  insisted  upon  in 
all  cases.  Single  connections  running  along  the  houses 
should  be  stronger  than  at  present — at  least  as  strong 
as  telegraph  wires. 

3.  As  the  properties  of  a  telephonic  plexus  for  at- 
Iracling  and  conducting  lightning  extend  over  far 
wider  tracts  than  those  of  a  lightning  tod,  a  strict 
regulation  of  their  make  and  condition  is  necessary.^ 

The  use  of  telephones  should  be  suspended  during 
thunder-storms,- AVuf  Zurich  Zeitung. 

Dr.  Uelsmann's  Zikc-Ibom  Batterv.— The  batte- 
ries hitherto  used  for  the  production  of  powerful  galvanic 
currents  are  the  linc-platinum,  the  zinc-carbon,  and 
the  line-iron.  Each  of  these  has  its  peculiar  advan- 
tages and  defects,  and  the  electromotor  forces  of  the 
three  differ  but  little.  In  published  accounts  we  find 
very  notable  discrepancies,  which  are  readily  explained 
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ic-carbontittery  ■«  cVea5et,an4  vs  WiW 


io6 


THE  TELEGRAPHIC  JOURNAL. 


[March  15,  1881. 


in  the  form  designed  by  Deleuil,  with  zinc  cylinders 
and  prisms  of  carbon.  It  is  preferable  to  press  the 
copper  vanes  which  are  soldered  to  the  zinc  cylinders 
by  means  of  iron  clamps.  The  contact  with  the  carbon 
is  injured  by  the  nitric  acid  rising  up  through  the 
porous  mass,  hence  it  is  necessary  to  take  out  the 
brittle  carbons  and  free  them  from  acid  by  steeping  in 
water.  The  zinc>iron  battery,  which  is  still  cheaper,  is 
free  from  these  evils.  Still  it  has  a  bad  property,  the 
consequences  of  which  cannot  always  be  got  over  in 
regular  working.  In  consequence  of  the  continued 
liberation  of  hydrogen  at  the  iron  electrode  the  con- 
centration of  the  nitric  acid  gradually  decreases,  and  a 
point  is  finally  reached  when  the  iron  is  stripped  of  its 
protective  layer  of  oxide,  and  is  dissolved  with  strong 
effervescence.  The  nitric  acid  then  passes  into  the 
glass  cells,  and  the  battery  must  at  once  be  taken  to 
pieces — an  unpleasant  task — large  volumes  of  suffo- 
cating hyponitrous  gas  are  evolved.  Although  the 
first  cost  of  the  zinc>iron  battery  is  smaller  than  that  of 
the  others,  the  zinc-carbon  battery  is  often  preferred 
on  account  of  the  inconvenience  just  mentioned.  Dr. 
Uelsmann's  invention  completely  overcomes  this  difH- 
culty.  By  adding  silicon  to  the  cast-iron  he  prevents 
the  iron  electrodes  from  being  suddenly  thrown  into  the 
active  or  soluble  state.  As  might  have  been  assumed, 
an  experimental  examination  has  shown  that  this  ad- 
dition  of  silicon  has  no  perceptible  effect  on  the  electric 
properties  of  the  electrodes,  and  10  per  cent,  ipore  of 
the  acid  is  capable  of  being  utilised.  The  danger  of 
boiling  over  is  completely  avoided.  The  silico-iron 
electrode  is  therefore  a  notable  step  in  the  construction 
of  hydro-galvanic  batteries. — Zeitschrift  Angenandt 
EUctr. 

Electric  Lighting  in  the  City. — At  a  meeting 
on  March  8th  of  the  City  Commissioners  of  Sewers  at 
Guildhall,  at  which  Mr.  Ashby  presided,  the  Streets 
Committee  reported  that  the  Electric  and  Magnetic 
Company  (Jablochkoff's  system)  had  expressed  their 
regret  that  in  consequence  of  legal  and  other  difficulties 
they  were  not  in  a  position  to  seal  the  contract  for  the 
electric  lighting  of  a  portion  of  the  City,  in  accordance 
with  iheir  tender  of  the  20th  October  last.  The  Com- 
mittee had  consequently  made  arrangements  with  the 
Electric  Lighting  and  Power  Generation  Company 
(Lontin  System)  to  light  the  district  in  question  for  a 
year  at  the  same  cost,  ;C2,930.  The  district  includes 
Southwark  Bridge,  Queen  Victoria-street,  Queen-street, 
and  Queen-strcct-place.  As  far  as  this  district  was 
concerned,  the  experiment  would  be  delayed  a  month, 
commencing  May  ist.  The  other  two  districts  to  be  lit 
by  the  Siemens  and  Brush  system  would  be  commenced 
on  May  ist.    The  report  was  carried. 

Johnson's  Patent  Transmitter. — We  are  informed 
that  this  instrument,  in  combination  with  Bell's  receiver, 
is  at  work  at  Sheffield  on  the  Telephone  Exchange,  and 
on  long  private  wires,  and  is  giving  the  greatest  satis- 
faction. No  adjustment  is  required,  and  the  tone  is 
exceptionally  loud  and  clear. 

The  Annual  report  of  the  American  Commissioner 
of  Patents  for  the  year  ending  December  31,  1880, 
gives  the  business  of  the  year  as  follows  : — Applications 
lor  patents  for  inventions,  21,761;  applications  for 
patents  for  designs,  634 ;  applications  for  reissues  of 
patents,  617 ;  total,  23,012.  Patents  issued,  13,441  ; 
patents  reissued, '506 ;  patents  expired,  3,781;  trade- 
marks and  labels  registered,  533.  Of  the  13,441 
patents  issued  during  the  year,  12,655  were  to 
citizens  of  the  United  States,  and  786  to  foreigners. 
There  was  received  during  the  year  for  patents, 
copies  of  records  or  drawings,  and  from  other  sources, 


sin  aggregate  of  $749,685.32.  The  total  amount 
expended  was  $538,865.17,  leaving  a  balance  of 
$210,820.15.  On  January  i,  1880,  there  remained 
$1,420,806.56  to  the  credit  of  the  Patent  Fund,  which, 
added  to  the  surplus  of  1880,  makes  the  amount  to  the 
credit  of  the  Patent  Fund  on  January  i,  1881, 
$1,631,626.71. 

The  Paris  Exhibition  of  Electricity  will  contain  a 
number  of  curiosities.  M.  Salignac  will  present  to 
the  Director -General  a  plan  for  cooking  by  electridtjr 
in  the  grill-room  of  the  restaurant.  This  plan  should 
provide  useful  work  during  the  day  for  the  magneto* 
electric  machinery,  and  test  its  warming  power. 
M.  Michels,  an  American  residing  in  Paris,  has  patented 
a  revolving  carbon  which  can  be  rolled  like  an  ordinary 
conductor. — Nature, 

M.  Marcel  Desprbz  has  been  created  a  Knight  of 
the  Order  of  the  Legion  of  Honour. 

It  is  stated  that  Mr.  Silbiger  has  contracted  for  the 
construction  of  an  electric  railway  between  Shipping 
Point  and  the  camp  at  Aden. 

According  to  the  BuUetino  Telegrafico  there  hsi 
been  put  up  for  experiment  in  the  Central  Office  at 
Rome  a  Hughes  machine  with  a  Humblot  hydrtnlic 
motor. 

Electric  Hoist  by  Siemens  and  Halske.— Tbe 
transfer  of  power  bv  the  means  of  the  dynamo-electiicf 
machine  has  met  with  a  new  application  in  an  eleraldr 
for  persons  exhibited  at  Mannheim,  by  Siemens  and 
Halske,  in  which  electric  force  is  substituted  for 
hydraulic  force  or  for  the  action  of  a  rope.  The  hoiik 
serves  in  the  Industrial  Exhibition  of  Mannheim  to 
raise  visitors  to  a  balcony  of  the  height  of  about  twen^ 
metres,  and  in  the  course  of  a  few  weeks  has  been  maoi 
use  of  without  inconvenience  by  about  8,000  persoai^ 
with  a  speed  of  about  fifty  centimetres  per  minullk 
The  arm  of  a  lever  within  reach  of  the  hand  of  A 
person  standing  on  the  platform,  renders  it  possiUi 
to  change  at  will  the  direction  of  the  movement  \ff 
turning  the  arm  to  the  right  or  the  left.  If  the  \eni 
is  held  in  the  intermediate  position  the  current  is  inter- 
rupted and  the  movement  is  stopped.  The  commutator 
acts  automatically  at  the  two  extreme  points  of  tlie, 
journey. — Telegrafista, 

Application  of  Electricity  to  Wind  up  CLOCOk 
— A  watchmaker  of  Copenhagen,  L.  Sonderburg,  hii 
constructed  a  clock  which  is  said  to  wind  itself  op  W 
the  aid  of  an  electric  current.  According  to  the  XfOTiNJ 
Allgemeine  Zeitung^  the  spring  of  the  clock  Is  kllfl 
constantly  wound  up  by  means  of  an  electro-magiMt 
This  magnet,  therefore,  has  the  duty  of  supersedUt 
the  periodical  winding-up  of  the  spring  or  the  wlijm 
The  idea  is  not  novel,  as  a  similar  application  of 
electricity  has  been  already  tried  with  aavant^ps  W 
certain  forms  of  telegraph  apparatus  in  order  to  ~"^ 
pense  with  the  trouble  of  winding  up  the  motor  (a 
or  weight)  every  few  minutes.  A  watch  on  this  prin<  _ 
will  require  a  somewhat  strong  battery,  which  addf~ 
its  cost  without  rendering  it  more  trustworthy  as  ft 
timekeeper  or  improving  its  appearance. — OesterffiA^ 
ische-  Ungarisehe  Post,  .V 

The  Glasgow  Town  Council  have  accepted  tlii 
offer  of  the  Crompton  Lighting  Company,  Limitedf  tt 
light,  for  their  inspection,  George  Square,  by  nieaiii¥| 
two  large  electric  lights,  for  one  week  free  of  cbai|Ml 
If  the  light  is  deemed  satisfactory  the  company  oM 
to  light  the  square  for  three  or  six  months  at  Hit 
respective  rates  of  £60  or  j£i20»  ^ 


Maxch  15,  1881.] 


THE  TELEGRAPHIC  JOURNAL. 


ieto  falnits— 1881. 


539.    "Eleclric  lamps."     E,   G,   Brewbr.      (Com- 
DnDicated  by  T.  A.  E^son.)     Dated  Febniaiy  8. 
542.  "  Telephocic  appaiatus."    ],  Sax.     Daled  Feb- 

561.  "  ImptoveiQents  in  carbon  burners  [or  incan- 
taicCDt  eondactors  for  electric  lamps,  and  in  the  means 
■nd  methods  of  manufacture  and  treatment  tbercci, 
•wily  applicable  to  the  manufacture  d[  other  carbon 
■rticfan."  P.  Jbnsbn.  (Communicated  by  T.A.Edison.) 
Sktcd  February  g. 

579.  "Electro  pbotographical  receivers  for  tele- 
paphs."     H.  Ckambbov.     Dated  Februaiy  10. 

607.  "Improvements  in  apparatus  employed  for  and 
■  tdegraphic  or  telephonic  communication."  P.  M. 
jiiSTics.  (CommunCcatad  by  J.  V.  M.  Bartelons.) 
Dated  February  11. 

639.  "  An  improved  processor  method  of  preparing 
a^n  and  other  conductors  to  be  used  for  electric 
E|btii^  and  other  purposes."  W.  R.  Lakb.  (Com- 
■anicated  by  H.  S.  Maxim.)     Dated  February  15. 

663.  "Telephonic  apparatus  and  signals  therefor." 
P.M.  Justice.  {Communicated  by  H.  R.  Miller.)  Dated 
hbiuary  itS. 

'65/.  "  Railway  point  and  lignal  apparatus."  J. 
Susv  and  J.  S.  Fahuek.    Dated  February  16. 

715.  "  Improvements  in  and  connected  with  electric 
I  hnps,  parts  of  which  are  applicable  for  other  lighting 
lad  heating  purposes."  J.  G.  Tokgub.  (Communi- 
Uad  by  A.  Iju»mme.)     Dated  Februaiy  18. 

73a.  "A  magnetic  firo  annihilator."  W.  Walkbr. 
Dated  February  31. 

,]6o.  "Telephones."  E.  W.  Anderson.  (Communi. 
cittd  by  }.  Goodmaa.)     Dated  Februaiy  33. 

768.  "Connecting  the  ends  of  the  carbon  to  the  con- 

Ivtisg  wires  in   dectiic    lamps."-     E.   G.   Brewrk. 

(Cooununicated  by  T,  A.  Edison.)    Dated  February  28. 

774.  "Electric lamps."   J.  Fvfs.   Dated  February  23. 

1I3,  "Improvements  in  electrical  conductors  applic- 

iMe  to  electric  railways,  and  to  electric  signalling  and 

fa  apparatus  connected    therewith."      J.   Perry   and 

W.  E.  AvBTOH.     Dated  February  34. 

785.     "An  improved  method  of  covering  wire  for 

'  diEtrical  purposes,  and  in  the  orderly  arrangement  of 

Mitiple    electrical    eondactors."       W.    E.    Avrton. 

Otlcd  February  24. 

j^.  "  Improvements  in  electric  lamp*,  and  in  dr- 
Wts  for  the  same."  P.  Jemsin.  (Communicated  by 
T.  A  Edison.)     Dated  February  24. 

t03.  "  Improvements  in  dynamic  apparatus  and 
voters,  in  batteries  in  connection  therewith,  and  in 
oAona  for  obtaining;  electric  light."  R.  Waller. 
■Oattd  February  35. 

843.  "  Cards  and  magnetic  needles  for  mariners' 
ampasses."  H.  J.  Haddan.  (Communicated  by  J. 
Xcwii  and  F.  A.  Brown.)     Dated  February  aS. 

S44.    "Galvanic  batteries."     F.  Wixth.     (Commu. 
Wated  by  E.  M.  Reiniger.)      Dated  February  28. 
-  (j9,    "Apparatus  used  in  erecting  and  repairing 
r*Mrbcad  telegraph  wires."    J.  W.  Fletcher.     Dated 
.avch  1. 

8j9.  "ImprovemeDtsiaelectriclight  signalling,  and 
'  *"iiii  or  apparatni  conoectod  therewith."  A.  SHimv. 
'^Uted  Uaieh  i. 


S94.  "  Electric  lamps."  J.  J.  Sachs.  Dated 
March  3. 

913.  "  Improvements  in  machinery  for  twisting  and 
lapping  wires  and  other  materials  in  the  manufacture 
of  ropes  or  cables ;  for  insulating  and  covering  tele- 
graph wires,  and  for  other  analogous  [lurpoges."  W. 
T.  Glover  and  G.  F.  Jaubs.     Dated  March  3, 

918.  "  Method  and  apparatus  for  producing  audible 
signals  on  railways  by  electricity."  E.  TvBB.  Dated 
March  3. 

925.  "  Telephone  transmitters."  C.  Moselv.  Dated 
March  4. 

ABSTRACTS     OF     PUBLISHED 

SPECIFICATIONS,  1880. 

2597,  "  Electric  batteries."  A.  V,  NeWtON.  (A 
communication  from  abroad  by  Ferdinand  Tommasi,  of 
Paris.)  Dated  June  35.  fid.  Relates  to  batteries  in 
which  two  exciting  liquids  arc  employed,  the  chief  ob- 
ject being  to  provide  a  continuous  supply  of  acid  to  the 
porous  pots,  and  also  to  insure  the  cutting  off  of  this 
supply  from  all  the  pots  of  the  batteiy  simultaneously. 
The  ngure  is  a  vertical  section  of  a  single  cell  battery,  s 
is  the  porous  pot,  which  rests  upon  a  support  of  earth- 
enware or  glass,  i,  contained  in  a  glazed  outer  cell,  c. 


The  porous  pot  is  made  about  double  the  depth  of  the 


or  other  acid  intended  to  be  supplied  to  the  porous  pot. 
This  vessel  is  semi -cylindrical,  and  it  is  formed  with  a 
conical  bottom  in  order  to  fit  a  conical  recess  made  in 
the  stand,  r.  The  stand,  e,  is  of  similar  shape,  but  i* 
somewhat  smaller  in  cross  section  than  the  vessel,  (f,  in 
order  to  provide  spaca  for  the  reception  of  a  sulficient 
quantity  of  acid  to  insure  the  proper  action  of  the 
baltciy.  At  the  bottom  of  the  glass  vessel,  d,  is  a 
small  opening,/,  for  the  dischai^  of  the  acid,  and  the 
vessel  is  so  situate  that  this  opening  will  be  at  about 
the  level  of  the  exciting  liquid  in  the  outei  glaied  «e.U 
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a  loose  glass  stopper,  g,  under  the  dange  of  which  is 
placed  an  india-rubber  washer,  A,  that  wiU  seal  the 
opening  ani  prevent  the  admission  of  air  lo  the  vessel, 
d.  A  coiled  spring,  i,  surrounding  the  neck  of  the 
vessel  and  bearing  on  the  underside  of  the  stopper  serves 
to  laise  the  same  from  its  seat  and  admit  air  into  the 
vessel,  d.  whereby  n  discharge  of  the  acid  inlo  the  por- 
ous cell  will  be  effected,  the  rate  of  supply  being  deter- 
mined by  the  aniDunt  of  air  admitted,  m  is  the  carbon 
contained  in  the  porous  pot.  To  regulate  the  admission 
of  air  to  the  vessel,  d,  the  cells  of  the  battery  are  ar- 
ranged in  a  case,  which  is  provided  with  a  cover,  j; 
this  cover  when  closed  will  overlie  the  stoppers  of  a.il 
the  glass  vessels  of  the  battery,  and  immediately  over 
each  stopper  a  hole  is  formed  in  which  a  loose  piece,  k, 
is  filled;  this  loose  piece  is  held  in  position  and  can  be 
adjusted  relatively  to  the  stoppers  by  means  of  the 
bridge  and  screws,  /,  /,  /.  The  cover  o£  the  box  is 
hinged,  and  provided  with  a  regulating  screw  and  winch 
handle,  by  which  means,  through  the  pressure  of  the 
pieces,  i,  on  the  stoppers,  g,  the  quantity  of  acid  sup- 
plied to  the  carbons  may  be  regulated  to  the  greatest 
nicety  or  shut  off  at  pleasure.  In  the  latter  ease  the 
action  of  the  battery  will  be  suspended.  The  vessel,  d, 
and  carbon,  m,  are  so  shaped  relatively  lo  each  other 
as  to  fill  the  space  at  the  upper  end  of  the  porous  pot. 
The  lower  end  of  the  carbon  is  however  reduced  In  di- 
mensions, so  as  to  leave  just  enough  space  for  a  stifli- 
cient  quantity  of  arid  to  produce  the  necessary  chemical 
action  in  the  cell.  In  order  to  increase  as  much  as  pos- 
sible the  acting  surface  of  (he  line  element  of  the 
battery,  it  is  made  in  Ihe  form  oF  a  series  of  rods  or 
blades,^,/,  which  are  suspended  from  a  slotted  metal 
il"?!  ",  o''  it  may  be  from  an  insulating  cover  carried 
by  the  glared  cell. 

3710,  "Telegraph  apparatus,"  Cabl  Kessiler. 
(A  communication  from  Friedrich  Fuchs.  of  Berlin,  in 
the  German  Empire.)  Dated  July  2.  66.  Relates  to 
a  system  oE  duplex  telegraphy.     The  mode  In  which 


telegraphing  is  carried  on  is  as  follows  : — If  the  key  at 
■lalion.  A,  is  depressed,  the  contact  screw  on  the  contact 
lever,  i.  being  set  properly,  the  connection  between 
the  taller  and  the  contact,  a,  is  interrupted  at  a,  and 
the  electro-magnet  coils  of  the  apparatus  separated 
I  from  each  other,  that  is,  the  coil,  B*,  is  thrown  out 
I  of  circuit.  But  at  the  moment  the  hey  lever  touches 
I   the  contact  screw,  c,  Ihe  battery  is  closed,  and   the 


I,  the  c 


:   ther 


I   the   t 


coils  o!  the  apparatus,  and  then  goes  to  earth.  When 
the  return  spring  of  the  armature  is  properly  regulated, 
the  apparatus  at  a,  where  the  current  only  passes 
through  one  coil,  does  not  speak,  whereas  the 
apparatus  at  e,  where  the  magnetic  influence  OD 
the  armature  is  about  double  that  of  a,  responds. 
It  the  key  at  A  and  that  at  B  are  simultaneously 
depressed,  the  coil,  n'.  is  thrown  out  at  both  statione; 
but  as  now  the  batteries  of  both  stations  (which  are 
connected  to   earth  with  their   poles  opposing)  send 


thei] 


>   the   iin< 


rsed  by  a  current  of  double  the 
speaking  strength,  and  hence,  the  magnetic  Influence 
on  the  armature  is  as  ereat  as  when  the  current  from 
one  battery  traversed  both  coils,  it  follows,  therefore. 


1  half  it 


falls  off. 

2730.  "  Automatic  electric  time  signalling  ap- 
paratus." Jasper  Wetteb.  (A  communication  froin 
abroad  by  William  H.  Shuey,  of  United  States  of 
America.)     Dated  July  3.     ts.     Relates  to  improve- 


that  the  apparatus 

must  respond  both  at  a  a 

one  station  drops  into  i 

rrent  in  the  line  wire  falls 

strength,  and   the 

armature  of   the  apparat 

:   signalling   appa- 

line    with   any  ap- 

signalling  apm- 

5uch  construOtlM 


electric 
rat  us,    the    object    being    to    i 
proved  time  mechanism  an  electric 
latus  which   shall  be  operated   by  ai 
the  time  mechanism,  and  shall  be  oi 

and  arrangement  of  parts  that  it  wi  . 

more  signals  automatically  at  any  piedelermiMl 
periods  of  time  throughout  the  twenty-four  houn  rf 
each  day.  The  invention  consists,  first,  in  tbe  comli- 
nation  with  a  time  piece  provided  with  mechanism  bt 
breaking  an  electric  circuit  at  any  regular  intervaliof 
time  of  a  motor  actuated  by  spring,  weight,  water,  ot 
other  power  ;  a  wheel  furnished  with  stop  pins 
spending  in  number  to  the  number  of  mint 
twenty. four  hours,  said  wheel  being  revolved  by  the  ' 
motor ;  a  circuit  closing  device  connected  with  the 
signalling  devices  and  adapted  to  close  the  circuit  at  ' 
any  moment  of  time  indicated  on  the  wheel,  the  atop 
pin  corresponding  to  the  time  of  sounding,  the  signal 
being  withdrawn  to  allow  of  Ihe  automatic  closing  of 
the  circuit ;  an  armature  connected  at  one  end  with  th« 
circuit  closers  and  electric  magnets  located  ia  the 
circuit  embracing  the  time  mechanism,  and  adapted  ttP 
regulate  the  movement  of  Ihe  slop  pin  wheel  and  cause 
the  motor  connected  therewith  to  impart  an  intermit- 
tent rotary  movement  thereto,  and  move  it  through  s. 
space  equal  to  the  distance  between  any  two  adjaccDt 
Stop  pins,  showing  each  movement  of  time  as  indicated 
by  the  lime  mechanism.  It  further  consists  in  tba 
combination  with  a  wheel  or  cylinder  provided  with 
any  desired  number  of  removable  stop  pins  and 
mechanism  for  revolving  said  wheel  in  unison  with  k 
time  piece  or  regulator  of  two  or  more  circuit  closer* 
located  in  the  eleclric  circuit  embracing  the  ^Knah^ 
said  circuit  closers  being  arranged  to  close  the  circuit 
at  any  moment  of  time  during  the  twenty-four  hours  of 
a  day  by  removing  the  stop  pin  designating  the  mtnate 
at  which  it  is  desired  to  sound  the  signal.  The  in- 
vention also  consists  of  a  wheel  provided  with  a  con- 
tinuous row  of  stop  pins  citending  around  the  wlieel 
any  desired  number  of  limes  in  a  spiral  form  or  line,  of 
an  automatic  circuit  closer  and  mechanism  for  moving 
said  circuit  closer  transversely  across  the  peripberr  of 
the  wheal  or  cylinder. 

2764.      "  Eleclric    lamps."      GsQiiaE    Guillaumk    ' 
Andre.     Dated    July   6.      Sd.    The    objecU  of    the 
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mention  are  to  regulate  the  position  of  the  electrodes 
» that  the  resistance  of  the  voltaic  arc  is  practically 
luntained  constant.  A  small  electro  motor  is  used  to 
ropel  the  electrodes.  The  armature  of  the  motor  is 
oand  with  a  double  set  of  wires,  so  that  the  armature 
ng  can  be  made  to  revolve  in  the  direction  of  the 
redominating  current  whenever  the  equilibrium 
ctween  them  is  destroyed,  and  in  this  way  the  relative 
osition  of  the  electrodes  is  varied  or  changed  as  may 
e  required  in  order  to  restore  equilibrium  in  the  coils 
if  the  ring. 

2849.  **  Signalling  apparatus."  Frederic  Newton 
xiSBORMB.  Dated  July  10.  6d.  The  object  of  this 
Dvention  is  to  provide  a  signalling  apparatus  suitable 
or  transmitting  messages  by  visible  signals  from  a 
ihore  station  to  ships  at  sea,  and  from  one  station  to 
laotber,  where  the  electric  telegraph  is  inadmissible. 
Symbols  are  employed  representing  the  ball,  flag,  and 
pennant,  and  these  are  used  either  as  solid  figures 
m  black  on  a  white  ground,  or  white  on  a  black  ground, 
or  as  transparencies  which  when  illuminated  will  be 
visible  at  night;  or  the  symbols  may  be  painted  solid  on 
a  transparent  ground,  and  used  to  throw  shadows  on 
n  illuminated  surface.  The  signals  are  turned  in 
position  by  hand  mechanism. 

3865.  "  Synchronising  or  setting  clocks,  &c." 
John  Alexander  Lund.  Dated  July  12.  2d. 
Relates  to  synchronising  clocks  by  means  of  an  electric 
cnrrent,  or  by  a  pneumatic  or  other  time  signal,  which 
b  sent  every  hour  from  a  normal  or  standard  clock. 
The  main  object  being  to  allow  of  the  clocks  being  set 
or  corrected  from  a  greater  error  than  has  hitherto 
been  attainable  with  apparatus  of  this  description.  A 
heart  piece  is  used  in  connection  with  a  stop  piece  and 
krers  similar  to  those  used  in  chronograph  watches  ; 
the  stop  piece  is  caused  to  revolve  by  the  fall  of  a 
weighted  lever,  which  releases  the  minute  spring,  sets 
the  hands,  momentarily  detains  the  hands  at  correct 
time,  and  resets  the  minute  spring,  leaving  the  clock 
then  to  go  on  until  the  next  successive  set.  {Provisional 
•nljf,) 

2888.  "  Signalling  apparatus  for  mines."  H.  J. 
Haddan.  (A  communication  from  abroad  by  Charles 
Cummings,  of  Virginia  City,  Nevada,  United  States  of 
America.)  Dated  July  13.  6d.  Relates  to  an  electric 
lignalling  apparatus,  consisting  of  a  steam  whistle 
operated  by  an  electro-magnet. 

2891.  "  Detecting  and  indicating  stoppages,  Sic, 
in  telegraphic  or  pneumatic  communications."  John 
Alexander  Lund.  Dated  July  13.  2d.  Relates 
to  means  or  apparatus  for  detecting  and  indicating 
faults  in  telegraphic  or  pneumatic  communications 
whereby  a  visible  or  audible  indication  may  be  given. 
On  any  suitable  part  of  the  "  motion  "  or  train  of  the 
time  piece  two  insulated  pins  are  set.  One  of  these 
pins  acts  upon  one  of  the  contact  springs  a  few  minutes 
before  the  passage  of  the  testing  current  which  is 
transmitted,  thus  bringing  the  one  spring  partly 
ttwards  contact  with  the  other  spring,  but  leaving  it 
held  by  a  catch.  The  testing  current  is  made  to  pass 
through  an  electro-magnet,  the  keeper  or  armature  of 
which  is  attached  to  the  catch,  and  therefore  as  long  as 
the  telegraph  line  is  in  working  order  the  catch  is 
withdrawn  by  the  passage  of  the  testing  current.  The 
spring  is  therefore  released  and  the  second  pin  passes 
it  without  acting  on  it.  But  should  the  communication 
he  broken  either  in  the  line  tube  or  instrument,  and  the 
testing  current  fail  to  pass  through,  the  spring 
lemaios  held  bv  the  catch,  and  then  the  second  pin 
acts  upon  it  ana  brings  it  into  contact  with  the  second 
spring,  so  that  the  arcuit  through  the  local  battery 
^ing  complete,  the  current  from  this  battery  passes  to 


the  bell  alarum,  causing  the  same  to  sound,  and  also  to 
the  indicator,  which  will  then  indicate  that  the  line  is 
broken  down. 

2980.  "  Regulators  for  electric  lamps."  A.  M. 
Clark.  (A  communication  from  abroad  by  John 
Henry  Guest,  of  Brooklyn,  United  States  of  America.) 
Dated  July  20.  2d.  The  object  of  this  invention  is 
to  furnish  means  for  automatically  regulating  the 
length  of  the  arc  in  electric  lamps,  and  to  prevent 
fluctuations  in  the  light  by  changes  in  intensity  of 
current.  The  invention  consists  primarily  in  a  thermo- 
scopic  rod  combined  with  an  electric  lamp  for  expan- 
sion, according  to  the  intensity  of  the  current  and 
resistance  in  the  circuit.  The  lineal  expansion  is 
multiplied  by  levers,  which  act  by  clamps  to  separate 
the  carbons.  The  invention  also  consists  in  the  com- 
bination with  the  expansion  rod  of  a  section  of  carbon 
or  metal  of  low  conductivity,  whereby  the  heat  due  to 
resistance  is  rapidly  generated  and  dissipated  ;  also  in 
a  shunt  for  dividing  the  current  when  the  carbons  are 
separated  to  a  definite  point,  and  in  certain  other 
details  of  construction  which  render  the  action  more 
perfect  and  adjustable.     (Provisional  only.) 


§lefaufos. 


Dfs  Applications  du  TeUpJwne  et  du  Microphone  h  la 
Physiologic  et  h  la  C Unique,  Par  Dr.  M.  BouDET, 
de  Paris.  Vve.  Frederic  Henry,  Rue  de  I'Ecole 
de  M^decine,  Paris. 

Although  the  microphone  combined  with  the  tele- 
phone at  first  seemed  likely  to  prove  of  consider- 
able value  to  the  medical  world,  yet  the  success 
obtained  in  this  direction  can  hardly  be  said  to  have 
been  great ;  indeed  at  the  present  time  but  little  if 
anything  is  heard  of  the  new  idea. 

Amongst  the  most  prominent  workers  on  the 
subject  has  been  Dr.  Boudet,  the  author  of  the 
above  work.  In  a  well  written  book  of  nearly  two 
hundred  pages  Dr.  Boudet  has  dealt  very  fully  with 
the  whole  matter.  As  is  pointed  out  in  the  preface, 
a  great  cause  of  the  failure  of  the  microphone- tele- 
phone instrument  to  produce  useful  results  has 
been  the  disagreement  among  physicians  as  to 
the  exact  nature  of  the  sounds  produced  by  the 
instrument.  Unlike  the  stethescope,  the  micro- 
phone-telephone does  not  enable  sounds  produced 
in  the  body  to  be  heard  plainly,  but  it  merely 
copies,  as  it  were,  those  sounds,  and  sometimes  does 
so  very  imperfectly. 

Since  the  discovery  of  the  microphone  Dr.  Boudet 
has  studied  the  conditions  under  which  the  marvel- 
lous sensibility  of  the  apparatus  can  be  utilised,  and 
the  results  are  given  in  his  work.  The  first  part  of 
the  book  describes  the  receiving  apparatus,  the  ordi- 
nary Bell  telephone,  pointing  out  the  construction 
and  action  of  the  latter.  The  transmitters,  which 
are  alluded  to  next,  are  divided  into  two  classes, 
viz.,  those  which  produce  complete  interruptions  of 
the  current,  and  those  which  vary  the  latter.  These 
descriptions,  for  the  kind  of  book,  are  very  full, 
almost  unnecessarily  so.  In  the  chapters  dealing 
more  directly  with  the  general  subject  of  the  work, 
muscular  action,  the  circulation  of  the  blood,  affec- 
tions of  the  throat  and  of  the  heart,  &c.,  are 
diagnosed  by  means  of  the  micro^\\OTva-\<^^>^«wi^» 
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and  with  good  results.  Particular  forms  of  the 
microphone  have  been  designed  for  these  purposes, 
which  are  described  and  illustrated.  In  conclusion 
Dr.  Boudet  states  that  the  microphone-telephone  is 
likely  to  prove  a  valuable  auxiliary  to  the  faculty. 


Questions  on  Magnetism  and  Electricity,  By  F.  W. 
Levandeb^  F.R.A,S.  H.  K.  Lewis,  Gower  Street, 
London. 

This  little  book  contains  solutions  of  questions  in 
magnetism  and  electricity  set  at  the  preliminary 
scientific  and  first  B.  Sc.  examinations  of  the  Uni- 
versity of  London  from  i860  to  1879,  together  ^i^ 
definitions,  dimensions  of  units,  miscellaneous  ex- 
amples, &c.  There  can  be  no  doubt  but  that  a 
book  of  the  kind  is  very  useful  to  students  prepar- 
ing for  examinations.  Mere  questions  are  not 
enough,  as,  of  course,  the  learner  has  no  certain 
means  of  verifying  the  correctness  of  his  answers. 
In  Mr.  Levander's  work  the  replies  to  the  various 
questions  are  given  in  a  clear  and  brief  manner, 
just  in  the  way  in  fact  in  which  the  answers  should 
be  given  at  an  examination. 

Telegraphic  Tales  and  Telegraphic  History,  By  W. 
J.  Johnston,  Murray  Street,  New  York. 

The  main  portion  of  this  book  is  taken  up  with  a 
collection  of  stories  and  anecdotes  with  which  tele- 
graphic history  is  very  rich ;  but  although  the 
reader  will  find  very  much  to  entertain  and  amuse 
him,  yet  he  will  also  find  a  large  amount  of  inter- 
esting information  given.  The  work  is  certainly 
worth  perusing,  and  it  deserves  a  good  sale. 


^aa\i  %ttti^tii. 


La  Telectroscope.  Par  M.  Sbnlecq  d'Ardres.  Paris: 
38,  Rue  de  la  Sourdidre;  London:  29,  Bedford 
Street,  Strand. 

Electro -Typing,  By  J.  W.  Urquhart.  Crosby 
Lockwood  &  Co. 

Electricity,  By  Fleeming  Jenkin,  F.R.S.  Society 
for  Promoting  Christian  Knowledge,  London. 


'^ttsmlm^^  0f  S0mties* 


PHYSICAL  SOCIETY.-^February  26th. 


Prof,  Fuller  in  the  Chair. 

Thb  former  resolution  regarding  the  moneys  of  the 
Society  for  investment  was  adopted. 

Dr.  O.  J.  Lodge  exhibited  a  hydro-mechanical  appa- 
ratus illustrating  the  fact  that  conductors  of  electricity  are 
opaque  to  light,  and  showed  by  means  of  a  Wheatstonc's 
pnotometer  (which  combines  two  circular  motions  into 
a  harmonic  one),  how  the  plane  of  polarisation  of  a 
beam  of  light  passing  through  a  magnetic  medium  is 
rotated. 


Mr.  C.  V.  Boys  exhibited  his  new  integrating  nu* 
chine,  which  is  the  only  one  illustrative  of  the  mathe- 
matical process  of  integration,  and  is  therefore  speeially 
valuable  for  teaching  purposes. 

Mr,  Shblpord  Bidwbll  read  a  paper  on  tbe 
telegraphic  transmission  of  pictures  of  natural  objects 
The  process  is  explained  as  follows  :^The  positife 
pole  of  a  battery  is  connected  through  a  set  of  resi^ 
tance  coils  to  a  piece  of  platinnm  wire,  and  tk 
negative  pole  to  a  plate  of  zinc,  upon  which  is  placed 
a  sheet  of  paper  moistened  with  a  solution  of  potassoB 
iodide.  The  negative  pole  of  a  second  battery  is  con- 
nected through  a  selenium  cell  with  the  same  platlnam 
wire,  and  the  positive  pole  to  the  zinc  plate.  The 
point  of  the  platinum  wire  is  pressed  upon  the  papery 
and  the  selenium  being  exposed  to  a  strong  light,  tbe 
variable  resistance  is  so  adjusted  that  the  curreotsfrom 
the  two  batteries,  which  pass  through  the  paper  is 
opposite  directions,  exactly|^eutralise*each  other.  Tte 
platinum  point  will  now  make  no  mark  when  dnva 
over  the  paper;  but  if  the  selenium  is  shaded,  its  resis> 
tance  is  immediately  increased  :  the  current  from  the 
first  battery  then  predominates,  and  the  path  of  the 
platinum  point  across  the  paper  is  marked  by  a  brom 
line,  due  to  the  liberation  of  iodine.  The  line  is  fainter 
the  feebler  the  light  is.  [This  arrangement  has  beet 
applied  by  Mr.  Bidwell  in  his  "  tele-photograph,"  ex- 
hibited to  the  meeting.]  The  transmitter  consists  oft 
brass  cylinder,  mounted  on  a  screw  spindle,  whid 
carries  the  cylinder  laterally  -^  inch  at  each  revolotiofc 
A  pinhole  in  the  middle  of  the  cylinder  allows  light  ts 
fall  upon  a  selenium  cell  placed  behind  it  within  the 
hollow  cylinder.  The  cell  is  connected  in  circuit  with 
a  battery  and  the  line.  The  receiver  consists  oft 
similar  metal  cylinder,  mounted  so  as  to  rotate  syi* 
chronously  with  the  first,  and  having  a  platinnm  pm 
pressing  upon  a  sheet  of  chemical  paper  wrapped  ronai 
the  cylinder.  This  receiver  and  transmitter  are  con- 
nected up,  as  described  above,  with  two  batteries  and  t 
set  of  resistance  coils.  The  image  to  be  transmitted  ii 
f ocussed  upon  the  cylinder  of  the  transmitter,  and  tbe 
resistance  adjusted,  and  the  receiving  cylinder  coveied 
with  sensitised  paper.  The  two  cvlmders  are  caused 
to  rotate  synchronously ;  the  pinhole,  in  the  course  of 
its  spiral  path,  covering  successively  every  point  of  the 
f ocussed  picture.  The  amount  of  light  falling  upon  the 
selenium  will  be  proportional  to  the  illumination  of  that 
particular  spot  or  the  projected  image  which  is  for  the 
time  being  occupied  by  the  pinhole,  and  the  intensity 
of  the  line  traced  by  the  platinum  point  in  the  leoaver 
will  vary  in  the  same  proportion.  These  variatioflS 
will  produce  a  picture  which,  if  the  instrument  were 
perfect,  would  be  a  counterpart  of  that  projected  upon 
the  transmitter.  Simple  designs  cut  out  of  tin-foil,  and 
projected  by  a  lantern,  have  been  successfully  trans* 
mitted.  With  selenium,  and  paper  of  g^reater  sensiUfe* 
ness,  more  perfect  results  might  undoubtedly  be  ob- 
tained.* J 

Professors  Avrton  and  Perry  showed  an  experi- 
ment  illustrating  their  plan  for  sending  light  and  shade 
images  by  electricity.  A  selenium  cell  was  connected 
in  circuit  with  a  battery  and  a  coil  of  wire,  surrounding 
a  tube,  along  which  a  beam  of  light  passed.  A  shutter, 
having  a  small  magnet  attached,  was  suspended  in  the 
tube  like  a  galvanometer  mirror,  so  that  when  a  current 
traversed  the  coils  the  shutter  was  deflected,  so  as  to 
close  or  partiallv  close  the  tube  and  shut  off  the  beam 
of  light.  It  will  be  understood  that  when  a  ray  of  lij^ht 
fell  on  the  cell,  and  diminished  its  resistance,  thecurieot 
in  the  coils  would  increase  to  a  degree  proportioov 
to  the  intensity  of  the  ray,  and  thus  the  shutter  would 


*  For  illustrated  description  of  this  apparstus  eee  page  8a  cl[hAt0^ 
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plopOTtioiially  cut  off  the  light  in  the  i 
iwnr,  a  number  of  these  elementary  circuit 
Uned,  so  as  to  provided  a  mosaic  of  cells 
the  reflected  imajie  of  aa  object,  and  &  screen  to  re. 
ceive  the  correspondtng  beams  of  light,  controlled  by 
the  shutters  at  the  other  end  of  the  line,  there  would 
be  a  means  of  sending  light  and  shade  images  by  wire. 
A  lapidly  rotating  arm,  carrying  a  row  of  cells  upon  it, 
nught  answer  for  a  stationary  mosaic  transmitter,  and 
need  fewer  cells;  while  a  Japanese  mirror,  having  its 
curvature  altered  by  electro- magnets  behind,  might  be 
Blade  to  act  as  a  receiver ;  the  "  magic  ''  images  of  that 
mirror  being  due  to  inequalities  of  curvature. 

Professor  Ayrton  agreed  with  Mr.  Bidwell  in  hit  con- 
dosion  that  selenium  cells  of  high  resistance  were  more 
feositive  to  light  than  cells  of  low  resistance. 

Dr.  CoFFCN  suggested  that  Mr.  Bidwell  should  adopt 
other  than  the  cylindrical  form  of  receiver,  and  move 
•B  image  of  the  object  across  the  pi  a  hole. 

Professor  G,  C.  Foster  advised  bringing  the  lieht 


le  and  the  same  part  of  the  seleniui 


Ax  ordinary  general  meeting  of  this  Society  was  held 
on  Thursday,  February  a4th,  Professor  Casey  Foster, 
fteudent,  in  the  chair.  The  minutes  of  the  last  general 
meeting  having  been  read  and  confirmed,  and  the  list 
of  new  and  proposed  members  read,  the  discussion  on 
Mr.  Alexander  j.  S.  Adams'  paper  on  "  Earth  currents 
and  electric  tides  "  was  concluded. 

Mr.  WiLLouoHBY  SuiTH  gavc  some  further  par. 
ticnlars  with  reference  to  his  experiments  on  wires  laid 
■ctOM  the  Thames. 

Hi.  a.  J.  S.  Adams,  id  Mpl^n^,  said  that  with  refe- 
mce  to  solar  and  lunar  variation,  it  was  difficult  to 
■qtirate  the  two  influences,  as  the  two  were  merged 
li^ether ;  the  same  was  the  case  with  reference  to  the 
connection  between  the  magnetic  variation  and  the 
earth  currents.  In  comparing  the  earth  current  curves 
it  »u  advisable  to  make  the  comparison  with  solar  and 
huar  variatiou  rather  than  with  the  time  of  high  water. 
He  pointed  out  that  soma  curves,  plotted  out  from 
ebserrations  taken  in  Persia,  agreed  with  his  theory. 
Some  experiments  made  by  Mr.  Graves  at  Valen- 
tii,  on  a,  piece  of  cable  560  miles  long,  showed  similar 
rrsolts  ;  and  as,  in  this  case,  but  a  very  small  portion 
*ls  subjected  to  tidal  influence,  this  was  a  proof 
against  the  theory  that  the  currents  were  due  to  the 
Sow  of  tidal  water.  The  curves  obtained  at  Valentia 
•bowed  a  legging  ot  one  hour  behind  the  moon's 
diaages,  which  agreed  with  his  own  observations. 
Some  experiments,  made  in  1868,  on  one  of  the  Irish 
cables,  showed  that  currents  existed  which  followed  the 
rise  and  fall  of  the  tide,  and  varied  with  the  beat  of  the 
nves.  The  currents  from  the  flow  oE  a  river  under 
vires,  he  considered,  would  be  too  weak  to  be  appre- 
ciable. He  thought  that  currents  could  not  be  due  to 
difFerences  of  potential  at  different  parts  of  the  earth's 
*uface,  as  the  longer  the  line  the  stronger  ought  to  be 
tile  current,  which  was  not  the  case. 

Lieutenant  Cardew,  R.E.,  said  that  he  bad  observed 
pMerful  earth  currents  on  a  bare  wire,  fifteen  miles 
ung,  laid  on  the  ground ;  this   occurred  as   a   storm 


nilwaj  rolling-stock."  It  was  proposed  to  attach  a 
djumo  mach)Deto.tbe  axle  of  the  driving-wheel  of  the 
locomotive  ot  the  train,  and  to  pass  the  current  gene- 


rated through  dynamo  machines  connected  to  the 
wheels  oF  the  carriages,  these  wheels  would  then  be 
rotated  by  the  current,  and  would  give  a  more  uniform 
motion  than  would  be  the  case  when  the  engine  alone 
drew  the  train.  By  changing  the  connections,  the 
current  could  be  made  to  retard  the  motion  of  the 
wheels  of  the  carrtaRes,  as  thus  to  act  as  a  brake. 

Mr.  ALEIA^DEK  Siemens,  Mr.  C.  E.  SpACNOLEirt, 
and  Mr.  G.  K.  Winter  doubted  the  practicability  of 
the  scheme. 

Mr.  R.  E.  Crompton  thought  the  difficulties  in  adapt- 
ing the  scheme  were  by  no  means  so  great  as  the  latter 
gentlemen  seemed  to  think.  He  thought  it  a  remark. 
able  thinp  that  no  decided  attempt  had  been  made  to 
design  a  dynamo  machinebrake  by  attaching  a  dynamo 
to  the  ailes  of  the  carriages,  and  then  simply  closing 
the  circuit  oE  the  machine  when  a  brake  action  was  re- 

Suired.  The  way  in  which  the  Short-circuiting  of  a 
ynamo  machine  "  drew  up  "  the  driving-engine  was 
remarkable. 


Professor  AviTOM  said  that  this  would  be  a  positive 
advantage,  as  the  experiments  ot  Col.  Gal  ton,  for  the 
Board  of  Trade,  had  shov 


paper  o 


"The 


ufacture  of  wool 
and  hair,  arising  from  the  development  of  electricity 
during  spinning."  It  was  found  in  spinning  factories 
that  the  fibres  of  the  malerial  used  had  a  tendency  to 

(  cling  to  parts  of  the  macliine  when  the  process  of 
spinning  was  being  carried  on,  so  much  was  this  the 

I  case  that  in  some  climates  it  was  found  impossible  to 
work  except  at  certain  seasons  of  the  year.  To  get  rid 
of  this  effect  it  was  the  custom  to  place  the  wooden 
bobbins  full  of  the  half  manufactured  material  in  a  damp 
cellar,  and  to  keep  them  there  for  a  considerable  period 
before  reman  ufacture.   The  cause  of  the  clinging  action 

'    was  found  to  be  due  to  electricity,  and  it  was  at  first 

'  thought  that  putting  the  machinery  to  earth  would  get 
over  the  difficulty,  but  this  only  tended  to  aggravate  it. 

'  Finally  it  occurred  to  the  author  that  electricity  could 
discbarge  itself  readily  In  a  partial  vacuum.  Accord- 
ingly the  bobbins  were  placed  in  an  iron  chamber  par- 

^    ti^ljeihausted  of  air  J  this  device  was  completely  suC' 

.  cessful,  and  bobbins  which  formerly  required  several 
months  to  discharge  could  be  discharged  in  as  many 

Mr.  PREECE  said  that  the   i>eculiar  effect  had  Gist 

I    been  assigned  to  electrical  action  by  Mr.  Gilpin,  the 

,    c'eikofMr,  Bright;  the  latter  gentleman  had  discovered 

the  method  of  getting  rid  of  the  electricity  by  a  device 

which  answered  very  perfectly. 

After  some   remarks  by  the   President  the   meeting 
adjourned,  votes  of  thanks  having  been  proposed  and 


€its  Boies. 

Old  Broad  Street,  March  ii,  i83i. 
Direct  United  States  Cable  Coupanv,  Lim:tbd, 
— The  seventh  ordinary  general  meeting  of  the  above 
Company  was  held  on  February  25th  at  the  City 
Terminus  Hotel,  under  the  presidency  of  Mr.  J. 
Pender,  M.P.  The  chairman,  in  moving  the  adoption 
of  the  report  (see  Telisoeaphic  Jhcesal,  last  issue), 
referred  to  the  completion  of  the  arr,^n5cments  respect- 
ing the  agreement  between  the  Anglo- American,  the 
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Direct  Ualted  Slates  Cable  Company,  and  Ihe  French 
Company.  Alluding  to  the  repori,  he  want  lliroueh 
the  figures  given  rclallng  to  the  working  of  the  halE- 
jear,  which  he  said  had  been  of  a  very  satisFactory 

nature.  The  reduction  in  the  revenue  was  attributable 
to  the  low  competitive  tariff!  which  had  been  in  force 
for  a  portion  of  the  half-year.  It  was  hoped  that  the 
reduction  of  the  tariff  from  35.  to  a*,  a  word  would  be 
appreciated  by  the  telegraphing  public.  an4  result  in. 
benefit  to  the  Company.  He  had  intended  to  go  some- 
what into  details  as  to  the  condition  and  prospects  oE 
Atlantic  telegraphv  generally,  but  circumstances  had 
arisen  which  for  the  present  had  given  rise  to  litigation, 
and  it  would  be  injudicious  for  him  lo  say  anything 
which  could  prejudice  the  case  one  way  or  the  other. 
They  were  narrowly  watching  the  interests  of  Ihe  pro- 
prietors, and  they  looked  forward  hopefully  to  the 
future.  Mr.  W.  Ford  seconded  the  motion,  which  was 
at  once  unanimously  adopted,  and  a  vote  of  thanks  to 
the  chairman  and  directors  closed  the  proceedings. 

Thlegraph  Construction  andMaintenancbCoM' 
PANV. — The  annual  meeting  of  this  Company  was  held 
on  the  ist  inst.at  the  Cannon  Street  Hotel.  The  chair- 
man, Sir  Daniel  Gooch,  Bart.,  M.P.,  in  moving  the  adop- 
tion of  the  report  (given  in  our  previous  issue),  staled 
thai  during  iSSo  the  Company's  operations  comprised 
the  completion  of  the  Eastern  Extension  Telegraph's 
duplicate  Australian  cable,  and  the  laying  of  cables 
eonnecling  the  Northern  and  Middle  Islands  of  New 
Zealand;  between  the  Island  of  Luzon  (Manilla)  and 
Hong  Kong ;  and  connecting  Newbiggin.  on  the  east 
coast  of  England,  with  Arendal,  in  Norway,  and 
Arendal  with  Marstand,  on  the  coast  of  Sweden.  The 
total  length  of  cables  laid  during  the  year  was  3453 
miles.  The  shareholders  must  feel  satisfied  at  Ihe 
completion  before  the  commencement  of  iSSo  of  (he 
Cape  cable,  and  at  the  important  part  which  Ihe  Com- 
pany had  taken  in  the  work.  They  and  the  Easterrt 
Company  were  Ihe  only  parties  who  originally  found 
money  to  lay  the  cable;  and  it  was  with  great  difficulty 
that  they  had  obtained  help  from  the  Government. 
The  Government  ought  to  eongrahllale  themselves 
and  the  Company  upon  having  had  Ihe  use  of  that 
cable  during  the  last  twelve  monlhs,  and  more  par- 
ticularly during  the  last  tew  days.  The  news  which 
had  been  recently  communicated  from  the  Cape  had 
undoubtedly  been  very  sad,  but  it  had  come  in  a  way 
which  must  be  very  useful  lo  Ihe  Government  depart- 
ments. The  Company  had  chartered  one  of  their 
ships—the  Calabria— to  carry  Iroops  fo  the  Cape. 
She  sailed  from  Kingstown  on  Sunday  last,  and  her 
fittings  and  equipment  were  entirely  to  Ihe  satisfaction 
of  the  Government  superintendents.  In  reply  lo  Mr. 
W.  Abbott,  the  chairman  stated  that  the  Company 
would  do  all  they  could  lo  secure  orders  for  laying 
cables  for  electric  lighting.  He  had  seen  those  at  pre. 
sent  in  use.  They  were  of  a  very  rough  character, 
being  simply  wire  covered  with  tarred  hemp,  and  there 
was  great  room  for  improvement.  Sir  Daniel  Gooch 
then  moved  Ihe  adoption  of  the  report  and  Ihe  de- 
claration of  the  dividend.  Sir  George  Elliot.  Ban., 
seconded  the  motion,  which  was  carried. 

MONTBVIDEAN     AKO     BRAZILIAN     TELISkAFH     CoM- 

PAKV.  LlMiTBD. — The  annual  general  meeting  of  the 
ahar^olders  in  this  Company  was  held  on  March  loth 
at  the  offices,  King's  Arm's-yatd,  Moorgate-streeC. 
under  the  presidency  of  Sir  T.  G.  Browne.  The  report 
staled  that  the  Company's  percentage  of  the  gross 
earnings  of  the  Western  and  Brazilian  Company 
amounted,  for  Ihe  year  ending  Ihcjist  of  December  last, 
to  ^3,156,  the  December  quarter  being  estimated  at 
j£850.  After  selling  aside  .£500  for  redemption  a( 
debentures  and  providing  tor  all  charges  and  debenture 


interest  accruing  during  the  year,  there  remained  a  net    I 
balance  of  ^1491,  out  of  which  it  was  proposed  tc 
a  dividend  of  3s.  per  share,  being  £1  lat.  per  c 

and  to  carry  forward  ^£244  to  Ihe  next  account.      

balance-sheet  showed  thai  ^a.aso'ot  thedebentureshnd 
been  redeemed,  leaving  .£13,830  still  ouutanding.  The 
chairman  formally  moved  Ihe  adoption  of  the  report : 
and  Ihe  motion,  having  been  seconded  by  Ueut.-Col. 
G.  W.  Macauley,  it  was  carried  unanimously.  The  divi- 
dend was  next  declared  on  the  motion  of  the  chairman, 
seconded  by  Mr.  C.  Cameron,  M.P. ;  and  the  retiring 
directors.  Sir  T.  G.  Browne,  and  the  auditor,  Mr,  W.S. 
Ogle,  having  been  re-elected,  the  meeting  terminated. 

The  Brazilian  Submarine  Telegraph  Company, 
Limited,  have  declared  an  interim  dividend  of  3s.  6d. 
per  share,  free  of  inCome-ta](. 

The  India  Rubber,  Gutta  Percha,  and  Telegraph 
Works  Company,  Limited,  notify  that  with  reference 
to  the  Mexican  Telegraph  Company's  cable,  a  further 
telegram  has  been  received  announcing  the  comptetioB 
of  the  section  from  Tampico  to  Vera  Cruz,  thus 
with  Ihe  American 


The  estimated  traffic  receipts  of  the  Anglo- 
American  Telegraph  Company  for  Ihe  month  of 
January  are  j(;,^,55o,  against  ^£67,980  for  January, 
iSSo;  and  Cor  the  month  of  February  are  ^49.180, 
against  £[0,830  for  February,  1880.  Those  of  the 
Direct  Unlled  States  Cable  Company  for  January  last 
are  j£i6,i8o.  and  for  February  j£i  6,390.  It  must  be  borne 
in  mind  that  the  tariff  of  the  Anglo  Company  last  yew 
at  this  time  was  3s.,  whereas  it  is  now  but  35.  per  word. 

The  following  are  the  final  quotations  of  itlcgtaphs:  — 
Anglo-American,    Umiied.  38-384;    Dilto.   Preferred,  86- 

86t :  Ditto.  Deferred,  30-30!  ;   Black  Sea,  Umilcd, ; 

Brazilian  Submarine,  Limiled,  lO-iol;  Cuba,  Limited, 8}- 
9i;Cuba.  Limiied.  10  per  cent.  Preference,  l6i-i6J;  Direct 
Spanish.  Umiied,  3^-4;  Direct  Spanish,  to  per  cent.  Pre- 
fermee,  13-13!  ;  Direct  United  Stales  Cable,  Limited, 
1S77,  tol-ll;  Scrip  of  Debentures,  101-103;  Eastern, 
Umiied,  9I-9I :  Easicm  6  percent.  Preference,  iijr-ia); 
Eastern,  6  per  cent.  Debentures,  repayable  October,  1883, 
104-107;  Eastern  5  per  ceni.  Debenluies,  repayable  Augov, 
1887.101-103:  Easiem.s  percent.,  repayable  Aug,,  1899, 
1O3-105:  Eastern  Eatension,  Australasian  and  Chin», 
Limited,  9}- lot ',  Eaatern  extension,  6  per  cent.  Debendire, 
repayable  b'ebruaiy,  1891,  108-111;  5  percent.  Austnliait 
Gov.  Subsidy  Deb.  Saip,  1900.  104-1061  Dillo,  regislered, 
repayable  igoo,  104-106 ;  Dilto,  j  per  cent.  Debenture, 
1890,  102-104:  Eastern  and  South  African,  Limiled, 
5  per  cent.  Mortgage  Debentures,  redeemable  19001 
iOt-103;  Dilto,  dilto.  to  bearer.  io»-:Q4  ;  German 
Union  Telegraph  anilTrust,  to-ioi:Globe  Telegraph  and 
Trust.  Limited,  6t.6J:  Globe,  6  per  cent.  Preference.  i;i-i  at; 
Great  Norlhem,  iii-iii;  5  per  cent.  Debentures,  loa- 
105:  Indo- European,  Limiled,  36-37;  London  Platino- 
Brazilian.  Limited,  5J-6I ;  Mediterranean  Eilension,  Limi- 
ted, al-3:  Mediterranean  Extension,  8  per  cent.  Preference, 
lo-iotl  Reuler's  Limited,  loi-itl:  Submaiine,a70-39O; 
Submarine  Scrip,  sl-i):  Submarine  Cables  Trust,  99- 
102;  United  Telephone  Company,  —;  West  Coan 
of  America,  Limited,  4l-4ti  ^^I  India  and  Panama, 
Limited,  it-ll;  Dino,  6  percent.  First  Prelrtence,  6^-6}  i 
I>iilo,  ditto.  Second  Preference,  5I-SI;  Western  and  Bra- 
zilian, Limited, 7I -7 f ;  Ditto,  6  per  cent.  Debentures  "A." 
103-107;  Ditto,  ditto,  diilo,"B,"93-ioa;  Western  Union. 
of  U.  S.  7  per  Cini.,  t  Mortgage  (Building)  Bonds.  131- 
127;  Dino.  6  per  cent.  Sterling  Bonds.  101-104;  Tele- 
graph Construction  and  Maintenance,  Litnited,  35^-36^ 
Ditto,  6  per  cent.  Bonds,  loj-ioS;  Ditto,  Second  Bonaa 
Trust  Certiftcaics,3i-3ji  India  Rubber  Company,  iSJ- 
ig  ;  Ditto,  6  per  cent.  Debenture,  103-106. 


ApfttL  I,  tS8t.] 
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E  two  following  imparCant  Papon  have  recently 
b«en  read  before  the  Royal  Society.  We  publish 
them  in  exUiuo  and,  through  the  kindness  of  the 
authors,  have  been  enabled  to  give  Tull  illustrations 
of  the  apparatus  employed  in  carrying  out  the  ex- 
periments, in  addition  to  those  given  with  [he  papers. 

ON  THE  CONVERSION  OF  RADIANT  ENERGY 
INTO  SONOROUS  VIBRATIONS. 


Messes.  Ghahah  Bell  anq  Sumner  Taintek*  have 
shown  that,  under  certa.in  conditions,  intense  rays  of 
light,  if  allowed  to  fall  with  periodic  intermittence 
upon  thin  discs  of  almost  every  haid  substance,  will 
set  up  disturbances  in  Ihcsc  discs,  corresnonding  lo  this 
periodicity,  which  result  in  sonorous  vibrations.  Mr. 
Bellf  has  subsequently  shown  that  such  effects  are  not 
confined  to  hard  lubitances,  but  that  they  can  be 
prodaced  by  matter  !n  a  liquid  or  gaseous  form. 

These  discoveries  have  elicited  a  considerable  amount 
oE  interest,  and  have  led  to  the  inquiry  whether  the 
sonorous  elTecIs  are  due,  as  the  discoverers  themselves 
surmised,  to  light,  at  as  the  President  of  the  Royal 
Society,  Professor  Tyndall,  aud  others  have  suggested, 
lo  radiant  hral. 

Messrs.  Bell  and  Tainter  have  partially  answered 
this  question  by  showing  that  the  disturbances  are  not 
necessarily  due  to  light,  for  they  found  that  sheets  of 
Sard  rubber  or  ehanitf—i  substance  opaque  to  light- 
do  not  entirely  cut  off  the  sounds,  but  allow  certain 
cayi  to  pass  through,  which  continue  the  effect,  M. 
Mercadier,  who  has  studied  the  subject  with  great 
Cire.t  has  shown  that  the  effects  arc  confined  lo  the 
ttd  and  nllra-red  rays.  Moreover,  Mr.  Bell  has  shown 
ihat  ga<es,  such  as  sulphuric  ether,  which  Professor 
Tyndall  has  proved  to  be  highly  absorbent  of  heat  rays, 
vbile  they  are  transparent  to  light  rays,  are  remarkably 
wisitiveto  this  intemiUlcnt  action.  Dr.  Tyndall  has 
more  recently  read  a  paper  before  the  Society!  proving 
Ihil  these  sonorous  effects  are  a  function  of  all  gases 
•id  vapours  absorbing  radiant  heal,  and  that  the 
intensity  of  the  sounds  produced  is  a  measure  of  this 
absorption. 

The  negative  proof  of  Messrs.  Bell  and  Tainter  can 
be  rendered  positive  if  it  can  be  shown  that  ebonite  is 
iialhenHaHBHS.  The  author  provided  himself  with 
•^veral  sheets  of  different  substances,  and  a  sensitive 
udiometer.  A  standard  candle  and  a  lime-ltght  were 
iiwd  as  sources  of  energy,  the  former  being  fixod  four 
laches  and  the  Utter  (our  feet  from  the  radiometer,  which 
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was  carefully  screened  from  all  disturbing  influences  but 
that  of  the  source.  The  number  of  revolutions  made 
by  the  radiometer  per  minute  was  counted,  and  the 
average  of  severs!  observations  was  taken.  The  fol- 
lowing is  the  result,  and  the  numbers  indicate  the 
relative  diathermancy  of  the  substances  uied  lo  the 
source  of  light  employed  ;  — 
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Ebonite  was,  however,  proved  to  be  very  variable, 
and  while  some  pieces  proved  to  be  as  diathermanoos 
as  rocksalt,  others  of  the  same  thickness  were  found  to 
be  quite  athermanous. 

Ebonite  therefore,  being  sometimes  dlathermanons* 
and  opaque,  it  is  clear  that  the  sonorous  vibrations  of 
Bell  and  Tainter  are  the  result  of  disturbances  pro- 
duced by  some  thermic  action  rather  than  by  any 
luminous  effect.  Several  other  experiments  made  by 
them  confirm  this  conclusion,  notably  those  made  upon 
crystals  of  sulphate  of  copper,  a  substance  which  Mr, 
Crookea  has  shown  to  be  highly  opaque  to  rays  of  low 
refrangibility.* 

Now,  the  questions  arise,  is  this  thermic  action, 
expansion  and  contraction  of  the  mass  due  Co  its 
absorption  oE  heat?  Or  is  it  a  disturbance  due  to 
molecular  pressure  similar  to  that  which  produces  the 
rotation  of  the   radiometer?    Ot   is  it  due  to  some 

The  argument  against  the  first  assumption  when 
applied  to  hard  discs,  Is  thuXUmt  is  amaterial  element 
in  such  actions,  and  that  the  rate  of  CBohn^  of  warmed 
diaphragms  is  too  slow  to  admit  of  such  effects,  Lord 
Rayleigh-j-  has  questioned  the  validity  of  this  argument, 
and  has  shown  (hat  if  the  radiating  power  of  the  body 
■eiperimented  on  were  sufficiently  high  a  slow  rate  of 
cooling  would  be  favourable  to  rapid  Huclualions  of 
temperature.  It  became  desirable  to  test  this  point 
eicperimenlally.  The  following  apparatus  was  con- 
structed for  the  purpose. 

AB,  fig.  I,  is  a  thin  strip  or  wire  ficentims.in  length  of 
the  substance  to  be  examined,  fixed  to  a  platinum  "  make 
and  break,"  n,  and  adjusted  to  a  lever,  s,  round  whose* 
axis  is  fastened  a  silk  thread,  the  end  oE  which  is 
attached  to  the  strip  or  wire  at  a,  and  whose  'position 
could  be  adjusted   bv  a   screw,  c.     Any  Variation   ot 
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tCDsioD  due  to  expansion  or  contraction  of  the  wire 
would  produce  intermissioD  in  the  electric  currents 
pKsaing  through  the  telephone,  t,  which,  i[  periodically 
produced,  would  result  in  sonorous  vibrations  in  the 
telephone.  Heat  from  Tarioui  sources  and  at  rarioua 
distances,  Erom  blight  lime-lieht  (o  dull  heat  Irom  hot 
metallic  surfaces,  was  allowed  to  fall  through  rotating 
vnnes  intermittently  on  AB ;  but  notwithstanding  every 
precaution,  and  the  many  material]  used,  not  more 
than  six  interruptions  per  second  could  be  produced, 
although  the  system  was  beautifully  sensitive  to  the 
smallest  en anees  of  temperature. 

The  best  effect  was  obtained  when  ab  was  a  thin 
ebonite  wire  about  ■$  millim.  in  diameter,  and  6 
centiins.  in  length. 

It  was  evident  from  these  experiments  that  the 
sonorous  effects  of  hard  discs  could  not  be  explained 
fay  the  changed  volume  due  to  the  impact  of  heat  rays, 
and  their  absorption  by  the  mass  of  the  disc* 

Is  the  action  then  due  to  molecular  pressure  similar 
to  that  which  produces  the  rotation  of  the  radiometer? 

It  is  quite  true  that  the  radiometer  effect  is  one 
visible  only  in  very  high  exhaustions,  but  Mr,  Crookes 
(PAH.  Trans.,  vol.  clxix.,  {  220)  delected  "the  existence 
of  molecular  pressure  when  radiation  falls  on  a  black 
surface  in  air  of  normal  density." 

Whenever  radiant  energy  falls  on  an  absorbent 
surface  in  air,  such  as  a  disc  of  blackened  wood,  its 


an  oxj'hjimgtm  Um&Ji^t. 


The  rotating  disc,  K,  wax  of  zinc  perforated  with  boH 
which  could  be  DOisel«sstj  rotated,  to  at  to  obtiis 
t.ooo  intermissions  per  second,  A  glass  lense  c,  *a* 
employed  to  focus  the  light  upon  the  peiforations  of 


wave-length  is  degraded  or  lowered,  and  it  is  con- 
verted into  thermometric  heat.  The  molecules  of  air 
striking  this  warmed  sorface  actjuire  heal,  and  move 
away  from  it  with  increased  velocity,  and  as  action  and 
reaction  are  always  alike  in  moving  away,  they  give 
ihe  body  a  "  kick."  Since  there  is  no  such  action  on 
the  other  side  of  the  disc,  there  is  a  difference  of 
pressure  between  the  two  sides,  which  gives  it  a  ten- 
dency to  move  away  from  the  source  of  energy.  The 
effect  is  very  much  smaller  in  air  at  ordinary  pressures 
than  inairat  a  very  low  vacuum,  because  in  the  former 
case,  the  mean  free  path  of  the  molecules  is  very  small,  I 
and  the  rebounding  molecules  help  to  keep  back  the 
more  slowly  approaching  molecules.  Nevertheless, 
molecular  pressure  is  experienced,  and  if  of  sufficient 
magnitude  and  rapidity  it  ought  to  produce  sonorous 
vibrations.  It  seemed  probable  that  Ihe  element  of 
time  does  not  enter  here  so  prominently  as  in  the 
eler  effect  is  a  mere 
not  one  effecting  its 
mass.  Hence  it  was  hoped  that  the  retarding  effects 
would  be  eliminated.  If  the  sonorous  action,  there- 
fore, be  due  to  a  radiometer  action,  a  difference  of 
effect  would  be  observed  if  the  side  of  a  disc  txfiosrd 
to  the  source  of  energy,  be  either  blackened  by 
lamp-black  or  camphor  carbon,  or  if  it  be  polished  or 
whiteoed. 


the  rotating  disc,  and  another,  c',  to  render  the  ti}* 
parallel  on  the  other  side  of  the  disc,  A  mahogaaf 
case  or  cup,  c,  to  retain  the  discs  to  b«  experimented 
upon  was  constructed  as  shown  in  section  in  Gg.  3' 
and  fixed  40a  centims.  from  the  source,  l  ;  a,  being  tw 
disc  5  centims.  in  diameter,  clamped  on  by  screws;  I, 
a  brass  tube,  to  which  the  india-rubber  hearing  tube, 
h,  was  fixed ;  c,  a  circular  air  space  behind  the  diMt 
6  centims.  in  diameter,  and  3  milUms.  to  5  millinii. 
deep.  Cavities  of  various  dimensions  and  form),  ^ 
spheri  caI,conical>andt  mmpet-shaped ,  were  tried,  but  the 
ones  described  were  those  which  ^ve  the  best  effects. 
Experiment  2. — An  ebonite  disc  well  blackened  on 
one  side  when  exposed  to  the  intermittent  rays  wis 
found  to  produce  sounds,  which  Professor  Hughes 
estimated  to  be  about  20  as  compared  by  his  sciio* 

3.-)-  A  similar  ebonite  disc  equally  well  whileDcd, 
gave  slightly  less  intense  sounds,  estimated  at  18. 


pact  pAued  over  into  100  equal  pvti,  nav  aumber  of  which  sitt^ 
alrly  approxiniBie  value  oC  the  »imd(  comnucd.  Tht  ui  MI  " 
lulcrminE  Ihi  tquatlly  of  Ihe  inleniilyof  ihTiin  louodt,  i.  <- ij 
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4-  A  zinc  disc  blackened  gave  sounds  ^  8. 

5.  A  limilar  disc  polished  gave  only  sounds  =  2. 

6.  A  mica  disc  btachm«d  gave  scarcely  any  sounds 
atalL 

7.  A  clean  mica  disc  gKre  sounds  ^  5. 

These  effects  were  prodoced  many  limes,  and  on 
different  occasions,  and  they  were  so  unsatisfactory  as 
to  throw  doubts  on  the  accuracy  of  tbe  radiometer 
explanation.  They  wero  not  so  decided  as  theory  led 
one  to  anticipate.  The  effects  produced  by  the  line 
disc,  though  very  weak,  favoured  the  theory ;  those 
liven  b^  the  mica  disc  completely  refuted  it ;  while 
those  given  by  the  ebonite  discs  were  almost  of  a 
neatrsl  character. 

It  was,  howerer,  thonght  that  if  d  be  the  disc  (fig. 
4),  and  c  the  source  «[  light,  then  if  the 


Fig.  4. 

the  discs  to  and  fro  were  due  to  ezpnnsion  from  the 
absorption  of  heat,  it  would  first  bulge  towards  a,  since 
the  side  towards  the  source  of  light  would  expand 
first.  If,  on  the  other  hand,  it  were  due  to  the  radio- 
meter cRect,  it  would  first  bulge  towards  b. 

8,  An  extremely  delicate  electrical  contact  arrangc- 
nlent  was  constructed  to  determine  this  by  means  of 
a  telephone,  which  recorded  the  eicuriions  to  and  fro 
of  the  disc  ;  but  the  result  was  sometimes  in  one  direc- 
tion and  sometimes  in  the  other.  Moreover,  the  effect 
was  slow,  and  we  failed  to  obtain  more  that  five  dis- 
tinct vibrations  per  second. 

This  result  raised  the  question  whether  in  Bell  and 
Tainter's  experiments  tAe  dijct  vibrattd  at  all. 

9.  A  delicate  microphone  was  fixed  in  v.irious  ways 
on  the  case,  fig.  3.  Although  the  sounds  emitted  in  the 
hearing  tube  were  as  intense  as  indicated  in  Eipeii. 
meirt  I,  scarcely  any  perceptible  effect  was  detected  on 
the  microphone.  Had  the  disc  sensibly  vibrated,  its 
vibrations  must  hare  been  taicen  up  by  the  case.  A 
micropbune  never  tails  to  taltc  up  and  magnify  the 
minutest  mechanical  disturbances. 

It  was  thus  evident  that  the  disc  did  not  play  a  prime 

Brt  in  this  phenomenon,  but  it  appeared  as  Professor 
ughes  su^ested,  that  the  result  might  be  due  wholly 
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'  (fig-  3). 


itructed,  but  of  the  lami 
10.  With  a  new  clean  c 
IS  effects  were  fMb 


0  of  the  ai 

:s  and  discs  wvr«  now  con- 
leniions  as  the  lir^t  set. 
t  and  an  ebonite  disc,  the 
I  viz.,  13  on  the  sonometer 


II.  U.  however,  «  lenj,  rf,  were  placed  close  in  front 
of  the  ebonite  disc,  a  (fig-5<0,  thesonorous  effects  were 
■nagnified  considerably,  rising  at  once  to  about  40, 

la.  A  case  was  constnicted  similar  to  that  shown  in 
■d,  but  with  a  tube  at  the  side,  as  wall  as  one  at 


the  back,  commnoicating  with  the  air  cavity  in  froat  <f 
the  disc  as  well  at  that  behind,  and  whether  ow 
listened  at  one  place  or  the  other  the  effect  was  eauUj 
good,  indicating  that  the  results  were  most  pronblf 
due  to  the  expansions  of  the  contained  air. 

13.  When  the  one  tube  was  stopped  and  opened  bj  a 
cork  while  the  other  tube  wai  tued  for  llstenidg,tk 
quality  of  the  sounds  varied  aMie  than  the  intenntr, 
but  there  was  distinct  evidence  of  variation. 

14.  The  ebonite  disc  of  this  case  was  now  fitted  nitb 
an  extremely  delicate  microphone,  Ggi.  5a  and  y, 
which  in  this  case  gave  good  indicaUont  npon  tbe  ttk- 
phone,  hut  whether  the  vibratiou  were  tha  remits  <f 
the  vibrations  of  the  diK  itacif,  et  of  Hw  air  in  >liidi 
the  microphone  was  placed,  wai  doobtfni. 


1$.  If  tbe  Ienl,d  (fig.  5^,  were  removed,  and  tbe  (Tilt 
left  supported  without  any  air  cavity,  either  behinil  »' 
in  front  of  it,  no  prrcrptiUf  iound  mild  be  abtaitii 
proving  that  the  effects  were  really  due  to  the  vibn- 
tions  oT  the  confined  all,  and  not  to  tiosc  ef  tki doe- 
It  was  therefore  determined  to  dispense  wilhtlKdiK 
altogether. 

16.  Case  (N'o.  i)siroitartofig.s^wasUken,andae 
disc  removed,  but  tbe  lens  remaining,  the  sonorcw 
effects  were  nil. 

17.  Another  case  (No.  3},  alK>  limilar  to  fig.  «d,«l> 
taken  undersimilar  circumstances,  ■.*.,  wittoa/Wf  ^ 
but  tbe  effects  were  t«i7  knid— iio;  in  fact,  tbe  belt 
results  which  had  yet  been  obtained.  Now,  the  oalj 
difference  l>etwcen  the  one  case  or  cnp  and  iheotbtt 
was  that  the  one  -mat  bUukid  in  Uu  inUriar  and  ik* 

18.  Hence  oue  No.  i  was  again  taken  without  tkt 
disc,  and  though  when  dean  it  gave  no  clfect,  when  iB 
interior    was    blacked   hy   camphor  imoke    it  gttt 

Strang  ••  tiwi  in  Experiment  17,  vii.,fift 


was  thus  evident  that  the 
itenally  assisted  by  coating  tbe  u 
ig  vessel  with  a  highly  absorbent 


nbst 


the  carbon  deposited  by  burning  camphor.   It  remainn 
to  be  seen    how  far    the  lens   played  a   part  in  tlu> 

19.  The  lens  was  now  removed  from  the  frost  of 
the  CJse,  and  it  was  replaced  by  a  movable  glass  pl*<* 
(i-j  millims.  thick},  t  (lig.e) ;  the  sounds  were  the  suM 
but  they  gradually  ceased  on  graduallT 
front  opening  of  the  case,  so  as  to  give  tbe 
to  expand. 

ao.  The  glass  plate,  t,  was  leplaixd  by  a  heavy  rifi^ 
plate  of  rock  salt,  13  millims.  thick,  and  the  loaM* 
were  equally  loud,  namely,  ~  60. 
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ai.  Theplite,  c,  was  replaced  by  white  note  papei 
The  sound*  wcie  very  faint  but  perceptible. 
ma.  It  ffu  replaced  by  thin  cardboard,  and  thi 


tdect 


33.  All  these  effects  were  produced  equally  well, 
whether  the  cases  were  placed  at  c  Ifig.  2),  400  cenlims. 
Irom  the  source  oE  light,  or  16  centims.  from  the 
rotating  disc,  R,  bat  ia  the  latter  case  their  inteasity 
was  of  course  always  Increased. 

Hence  it  is  abundantly  erident  that  these  sonorous 
•ibtations  are  due  to  the  motions  of  the  contained  arr, 
and  not  lo  those  of  the  disc ;  that  they  are  actually 
improved  by  the  removal  of  the  disc,  that  their  pro- 
ductioa  is  materially  assisted  by  lining  the  surface  of 


Uie  containing  space  with  an  absorbent  substance,  that 
tliev  are  dependent  on  the  heat  rays  that  pass  through, 
*iia  tliat  they  disappear  when  the  rays  are  cut  off  from 
the  air  cavity  by  an  athermanous  diaphragm. 

14,  Dr.  lyndall  having  shown  in  the  paper  already 
t^ened  ttf,  that  water  vapour  responded  actively  lo 
these  intennittent  actions,  a  clean  empty  one-ounce 
eUss  flask  was  taken  and  exposed  to  the  intermittent 
Btains.     No  sound  was  produced. 

35.  It  was  then  filled  with  water  vapour  by  pouring 
9  small  iiuanlity  of  water  into  it,  and  warming  it  in  a 
tame ;  (air  sounds  of  an  intensity  25  were  the  result. 
a6.  The  flask  was  filled  with  the  dense  smoke  from 
burning  camphor,  and  the  sounds  were  intensified 
*wnsiderably. 

37.  The  case  (fig.  6)  was  taken  and  a  glass  plate  1-5 
^illims.  thick  flxed  in  front  of  it  as  bElore. 

o.  When  the  glass  was  dry,  sounds  were  20. 
i.  When   the  glass  was  wetted   on    the    inside, 
sounds  were  as- 
28.  Another  clear  one-ounce  glass  flask  was  taken. 
a.   When  clear,  sounds  =  a, 

i.  When  filled  with  tobacco  smolte,  sounds  —  5, 
r.  When    filled    with    heavy   camphor   smoke, 
sounds  '^  30. 
,  39.  One  side  of  the  fiask  was  blackened  on  the  ont. 
*'<le,  the  other  side  remaining  clear, 

exposing  the  clear  side  to  the  Iiglit,  fair 
sound*,  35,  were  obtained, 

).  On  exposing  the  blackened  side,  ao  taunds 
tfraducrd. 


;]o.  The  flask  was  blackened  I'li  tkt  itUerior 

a.  When  the  blackened  side  was  near  thasouro^l 
sounds  =  35. 

b.  When  it  was  away  from  the  source,  sounds' 
=  30- 

c.  When  the  flask  was  cleaned,  all  sounds  dis- 
appeared. 

;ti.  A  thin  elass  plate  was  now  blackened  on  one 
side  and  placed  in  front  of  thecase,  fig.  6. 

a.  When  the  black  surface  was  outside,  tiatauHiii 

b.  When  the  black  surface  was  in^dc,  good 
sounds.  30,  were  the  result. 

c.  When  the  glass  was  cleaned,  the  sounds  be- 
came =  50. 

32.  An  ebonite  plate  was  similarly  treated, 

a.  When  the  blackened  surface  was  outsid<^. 
sounds  =  15  were  obtained.  ' 

b.  When  (he  blackened  surface  was  inside,  the 
sounds  were  ^3. 

This  being  an  anomalous  result,  several  experiment! 
were  now  made  to  test  the  behaviour  of  opaque  and 
transparent  bodies,  when  used  as  discs,  for  while  in  the 
previous  experiments  the  effect  was  greatest  when  the 
blackened  surface  faced  the  interior,  here  we  find  Ihe 
opposite  result  produced,  vir.,  the  greatest  eRect  was 
produced  when  theblackened  surface  was  on  the  ei- 

33.  Another  ebonite  disc  0'6  millim.  thick  was  made 
dull  on  both  sides  by  rubbing  it  with  emery  paper.  It 
was  fixed  in  case  (No,  2),  fig.  Jrf,  without  the  lens. 

a.  It  gave  sounds  =  15. 

b.  It  was  now  blacked  on  one  side,  and  when 
that  side  was  turned  to  the  source,  it  gave  sounds 
=  30. 

c.  The   unblackened    side  was    turned 
source,  and  it  gave  sounds  =  13, 

34.  A  thin  glass  plate  [i'5  millims.  thick)— 

a.  When  clear,  gave  sounds  =  50, 

b.  When  blackened  Ihinty  on  one  side,  and  th*t 
side  turned  to  the  source,  it  gave  sound. 

c.  When    blackened    thickly    on    on( 
thinly  on  the  other — 

1,  Thick  side  to  light,  sounds  =  o. 

2.  Thin  side  to  light,  sounds  =  2a. 
s  plate   (3  millims.  thick)  was  bhckenetl 


I 


I 


,  Black  outside,  sounds  =   2. 
b.       „       Inside         „        =30. 

36.  A  clean  mica  plate  (I'Z  millims,  thick) — 

a.  Gave  sounds  =  30. 

b.  When  blacked  on  one  side. 
[.  Black  outside,  sounds  =  10. 
2.      „      inside         „       —30. 

37.  Thin  copper  foil  blacked  on  either  side,  snund^ 

38.  A  copper  disc  (o'a  milllm.  thick)  blackened  i 
n.  Black  outside,  sounds^3. 

39.  Zinc  foil  blacked  on  one  side. 

a.  Black  outside,  sounds  —  10. 

b.  „      inside        ,,       =   3. 

40.  Zinc  disc  (07  milllm.  thick)  blackened  on  or 

a.  Black  outside,  sounds  =  10. 
i.  „  inside  „  ^=  3. 
It  thus  appears  that  transparent  bodies  behave  In  1 
opposite  way  to  opaque  bodies.  Glass  and  micft  ci 
be  rendered  athermanous  and  silent  by  making  tl 
carbon  deposit  su^ciently  thick.  Zinc,  copper,  ai 
ebonite  can   produce  sonorous  effects  by  a  proper  di 


THE  TELEGRAPHIC  JOURNAL. 


I 


I  paillion  of  carbon.  The  effect  in  these  latter  ca^«s 
ma;  be  due  either  to  molecular  piessuie,  in  fact,  to  a 
radiometet  effect,  though  very  feeble  io  iatensily  ;  or  il 
may  be  the  result  oE  conduction  through  the  mass  of 
the  diaphragm,  that  is,  radiant  heat  is  reduced  to 
Ihermometric  heat  by  absorption  by  the  carbon  deposit 
on  the  outride  of  the  disc,  this  heat  is  transmitted 
through  the  disc  and  radiated  to  the  absorbent  gases 
in  the  interior. 

41.  To  test  these  questions,  a  delicate  microphone 
was  fixed  on  a  zinc  disc  (07  millim.  thick)  without  any 
air  cavity  in  front  of  or  behind  il. 

a.  The  discwas  blackened;  no  measurable  trace 
of  sound  was  perceptible. 

b.  The  disc  was  cleaned,  with  precisely  the  same 

42,  The  iinc  disc  was  now  replaced  on  the  case.  fig. 
5<f,  (rith  the  air  cavity,  and  sounds  ^=:  10  were  emitted  as 

a.  The  zinc  wasneally  covered  with  white  paper 
— a   highly  aihermanous  substance ;   the    sounds 


e  nil. 
b.  The  paper 

still  nil. 
:  The  zi 


s  blackened ;  the  si 


,ndsw 


.  was  coveted  with  cleat  mica;  faint 
but  immeasurable  sounds  were  heard, 

J.    The   mica  was  blackened  -,    no   perceptible 
30unds  were  obtained. 

*.  The  zinc  disc  was  blackened  slightly  in  the 
u^ual  way  ;  sounds  =:  10  were  obtained. 

/.  The  zinc  was  thickly  blackened;   a}l  sounds 
disappeared. 
43.  Ebonite  discs  of  different  thicknesses  were  used, 
and  layers  of  carbon  o£  diHerent  thicknesses  were  de- 

Sosited  on  the  thinnest  of  them.  The  sounds  became 
ti/iter  and  fainter  as  the  thickness  of  the  layer  of 
carbon  and  the  thickness  of  the  ebonite  increased, 
until  they  disappeared  altogether. 

These  experiments  fully  establish  the  inference  that 
the  effect  is  one  of  conduction,  and  that  the  blackened 
surface  oi  an  opaque  body  like  zinc  acts  as  though  the 
source  of  heat  were  transferred  to  the  outside  surface 
of  the  disc. 

44..  Tubes  of  various  sizes  and  dimensions  were  now 
(ried,  to  confirm  Messrs.  Bell  and  Taintet's  observa- 
lions  on  tubes.  They  invariably  gave  out  satisfactory 
sounds  when  the  intermittent  rays  were  directed  into 
tlie  interior  of  the  tubes,  which  were  always  consider- 
ably intenslBedbyblackeningtheir  interiors,  and  closing 
the  open  end  with  a  glass  plate. 

45.  Since  the  sounds  varied  considerably  in  intensity, 
according  to  the  number  of  intermitlences  per  second 
transmitted,  while  and  ruby  glass  plates  were  used,  and 
it  was  found  that  the  maximum  effect  (60)  was  produced 
when   the   note  corresponding   to    Ibe   inlermittences 

With  white  glass if  ^  297  vibrations  per  sec. 

With  ruby      b   =147  „  ,, 

This  showed  that  the  element  of  time  was  a  function 

of  the  amount  ol  radiant  energy  transmitted  through 

the  plate. 

46.  The  two  cases,  which  possessed  air  cavities  of 
different  dimensions,  were  tried  with  white  glass: 

Case  t  gave  b  =^  247  vibrations  per  second. 

Case  2     „     d  -^  297  I,  „ 

Hence  it  is  evident  that  there  is  a  time  element,  and 
that  the  loudness  of  the  note  emitted  depends  upon  the 
rapidity  with  which  the  contained  air  not  only  absorbs 
Ibe  degraded  enetgy,  but  upon  the  rapidity  with  which 
it  gives  up  its  heat  to  the  sides  of  the  case  and  the 
eiits  open  to  it.    Though  the  pitch  of  the  maximum 


note  varied  with  the  cavity  and  the  amount  oi  radjul 
heat  transmitted,  its  qnalily  never  varied,  notwithsOsd. 
ing  the  great  diversity  of  materials  used  >s  diaphiagmi, 

47.  Since  these  sonorous  edecis  ate  due  to  the  Q- 
pansions  of  absorbent  gases  under  Ibeinfluence  of  hot, 
and  since  wires  ate  heated  by  the  transference  oE  elecuii: 
currents  through  them,  it  seemed  possible  that  if  wc  ill' 
closed  a  spiral  of  fine  platinum  wire,  p  (fig.  7),  in  a  diili 
cavity,  a.  b,  e,  d.  well  blacked  on  the  inside,  and  tul 
through  it,  hy  means  of  the  wheel-break,  w,  rapid  in- 
termittent currents  of  electricity  from  the  battery,  I. 
heat  would  be  radiated,  the  air  would  expand,  ami 
sounds  would  result.  This  wis  done,  and  the  souodi 
produced  were  ejccellent.  In  fact,  with  four:bicliio> 
mate  celts,  sounds  mote  intense  than  any  previou;lj 
observed  were  obtained. 

Furthermore,  it  was  evident  that  if  the  wheel-hreii, 
W,  were  replaced  hy  a  good  microphone  tranMnittf. 
articulate  speech  should  be  heard  in  the  case,  a,  b,  r.i- 
This  was  done,  and  an  excellent  telephone  receiver  n%- 
the  consequence,  by  means  of  which  speech  was  per- 
fectly reproduced. 

The  explanation  of  these  remarkable  phenomcD)  i> 
now  abundantly  clear. 

It  is  purely  an  effect  of  radiant  heat,  and  it  B 
essentially  one  duo  to  the  changes  of  volume  ij 
vapours  and  gases  produced  by  the  degradation  JM 
absorption  of  this  heat  in  a  confined  space.  The  diJd 
in  Bell  and  Tainler's  experiments  must  be  diatheniu- 
nous,  and  the  better  Iheir  character  in  this  respect  Itt 


greater  the  effect ;  remove  them,  and  the  effwl  ^ 
greater  still.  Messrs.  Bell  and  Tainter*  showed  iW 
the  sounds  maintained  their  limbri  and  pitch  notwill'' 
standing  variation  in  the  substance  of  the  dice,  and  "' 


'  Jcimnl  ffStdtl/  ^f  Ttl^reth  Ehp'mhti, 


April  j,  i88zJ 
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fercadier  found  that  a  split  or  cracked  plate  acted  as 
«II  as  when  it  was  whole.  These  facts  are  consistent 
rith  the  expansion  of  the  contained  air,  bat  not  with 
07  mechanical  disturbance  of  the  discs.  Moreover,  M. 
dercadier  showed  that  the  effect  was  improved  by 
imp-black,  but  he  applied  it  in  the  wrong  place. 
Tiie  discs  may,  and  perhaps  do  under  certain  con- 
litions,  vibrate,  but  this  vibration  is  feeble  and  quite  a 
Kcondaiy  action.  The  sides  of  the  containing  vessel 
most  possess  the  power  to  reduce  the  incident  rays  to 
tbermometric  heat,  and  impart  it  to  the  vapour  they 
confine,  and  the  more  their  power  in  this  respect,  as 
when  blackened  by  carbon,  the  greater  the  effect.  The 
back  of  the  disc  may  alone  act  in  this  respect.  Cigars, 
chips  of  wood,  smoke,  or  any  absorbent  surfaces 
placed  inside  a  closed  transparent  vessel  will,  by  first 
absorbing  and  then  radiating  heat  rays  to  the  confined 
gas,  emit  sonorous  vibrations. 

The  heat  is  dissipated  in  the  energy  of  sonorous 
vibrations.  In  all  cases,  time  enters  as  an  element, 
and  the  maximum  effect  depends  on  the  diathermancy 
of  the  exposed  side  of  the  cavity,  on  its  dimensions 
and  surfaces,  and  on  the  absorbent  character  of  the 
contained  gas. 

The  remarkable  property  which  deposited  carbon 
possesses  of  reducing  radiant  energy  to  thermometric 
Mat  is  strikingly  shown  by  these  experiments,  and  it 
SBSgests  an  important  field  for  inquiry  for  those  who 
ire  working  in  the  region  of  radiant  heat. 

It  is  only  necessary  to  add  that,  in  carrying  out  these 
ttperiments,  I  have  had  the  benefit  of  the  presence  and 
>dvice  of  Professor  Hughes,  and  the  inestimable  ad« 
^^tage  of  the  great  mechanical  skill,  philosophical 
character,  and  experimental  ability  of  Mr.  Stroh, 
vithont  whom,  in  fact,  the  inquiry  could  not  have 
^  aooomplisbed. 


Additional  Note.    Received  March  J4,  1881. 

ftofeoor  Stokes  has  snggefted  that  the  action  is  due, 
Bot  to  the  expansion  of  the  contained  vapour  through 
its  abeorption  of  thermometric  heat  generated  on  the 
laop-black  forface,  bat  to  the  contact  of  the  air  mole- 
coles  with  this  surface.  It  is  clear  that  when  the  car- 
bon is  warmed,  the  rapidly  moving  air  molecules  which 
strike  it  and  bound  off  have  their  retreating  motion 
baeased  in  velocity.  This  increased  velocitv  means 
increased  prenure,  which  in  its  turn  produces  mcreased 
rolume,  and  this,  when  intermittent,  produces  sonorous 
Hbrations.  This  explanation  is  quite  in  accordance 
rith  the  observed  facts,  for  the  difference  of  the  intensity 
>f  the  sounds  emitted  by  dry  air  and  air  charged  with 
absorbent  vapours  is  very  much  less  when  a  lamp-black 
lurface  is  used  than  was  anticipated.  Dry  air  gives 
ixceilent  results  with  lamp-black,  but  is  silent  without 
t.  Indeed  it  leads  one  to  conceive  that  as  charging 
the  air  with  heavy  smoke  produces  the  same  effect  as 
boating  the  containing  surface  with  lamp-black,  each 
(^article  of  smoke  becomes  a  warmed  surface  from 
»hich  the  collidinjg  air  molecules,  whose  dimensions 
Ire  infinitelv  smaller,  retreat  with  increased  velocity. 
Iforeover,  if  we  conceive  the  smoke  particles  replaced 
>y  the  compound  molecules  of  absorbent  vapours,  such 
ts  sulphuric  ether,  olefiant  gas,  or  ammonia,  and  if  we 
issume  the  dimensions  of  these  molecules  greater  than 
hose  of  the  air,  we  have  an  explanation  not  only  of 
he  absorbent  power  of  these  gases,  but  of  the  reasons 
or  their  behaviour  in  converting  radiant  energy  into 
ionoroos  vibrations.  It  is  clear  that  if  the  compound 
nolecule  act  as  a  smoke  particle,  the  radiant  energy 
becomes  degraded  into  thermometric  heat,  for  the 
notion  of  the  ether  is  transferred  to  the  motion  of  the 


' 


molecule.  The  minute  air  molecules  move  unaffected 
in  the  undulating  ether,  but  the  larger  compound  mole- 
cules of  the  absorbent  gas  take  up  the  waves  of  the 
ether,  and  assume  that  k>rm  of  motion  which  is  known 
as  thermometric  heat.  Hence,  the  greater  the  number 
of  molecules  and  the  larger  their  dimensions,  the 
greater  the  absorption  of  heat  and  the  more  the  pro- 
duction of  sonorous  vibrations,  for  a  greater  number  of 
air  atcms  will  collide  with  warmed  surfaces  in  a  given 
tirne.  That  this  assumption  is  justified  is  proved  by 
the  fact  that  this  absorption  of  radiant  energy  renders 
the  particles  of  dissociated  nitrite  of  amvl  and  other 
vapours  visible  as  well  as  warm,  and  theref'ore  they  can 
assume  dimensions  that  are  comparable  with  the 
particles  of  smoke. 


MOLECULAR  ELECTRO-MAGNETIC 
INDUCTION. 


By  Professor  D.  E.  Hl-cmbs,  F.R.S. 
(Read  before  the  Royal  Society,  March  17th,  j88s.) 


The  induction  currents  balance  which  I  had  the 
honour  of  bringing  before  the  notice  of  the  Royal 
Society  *  showed  how  extremely  sensitive  it  was  to 
the  slightest  molecular  change  in  the  composition  of 
any  metal  or  alloy,  and  it  gave  strong  evidence  of  a 
peculiarity  in  iron  and  steel  which  its  magnetic  pro- 
perties alone  failed  to  account  for.  We  could  with  all 
non-magAetic  metals  easily  obtain  a  perfect  balance  of 
force  by  an  equivalent  piece  of  the  same  metal,  but  in 
the  case  of  iron,  steel,  and  nickel  it  was  with  extreme 
difficulty  that  I  could  obtain  a  near  approach  to  a  per- 
fect zero.  Two  pieces  of  iron  cut  oft  the  same  bar  or 
wire,  possessing  the  same  magnetic  moment,  never 
gave  identical  results;  the  difficulty  consisted,  that 
notwithstanding  each  bar  or  wire  could  be  easily  made 
to  produce  the  same  inductive  reaction,  the  time  during 
which  this  reaction  took  place  varied  in  each  bar; 
and  although  I  could  easily  change  its  balancing  power 
as  regards  mductive  force  by  a  change  in  the  mass  of 
the  metal,  by  heat  or  magnetism,  the  zero  obtained 
was  never  equal  to  that  obtained  from  copper  or 
silver. 

This  led  me  to  suppose  the  existence  of  a  peculiarity 
in  magnetic  metals  which  could  not  be  accounted  for 
except  upon  the  hypothesis  that  there  was  a  cause, 
then  unknown,  to  produce  the  invariable  effect. 

Finding  that  it  would  be  impossible  to  arrive  at  the 
true  cause  without  some  new  method  of  investigation, 
which  should  allow  me  to  observe  the  effects  from  an 
electrical  circuit,  whose  active  portion  should  be  the 
iron  wire  itself,  I  constructed  an  apparatus  or  electro- 
magnetic induction  balance,  consistmg  of  a  single  coil 
reacting  upon  an  iron  wire  in  its  axis,  and  perpen- 
dicular to  the  coil  itself ;  by  this  means  the  iron  or  other 
wire  itself  became  a  primary  or  secondary,  according 
as  the  current  passed  through  the  coil  or  wire.  Now, 
with  this  apparatus  we  could  induce  secondary  cur* 
rents  upon  the  wire  or  coil,  if  the  coil  was  at  any  angle,, 
except  when  the  wire  was  absolutely  perpendicular ;  in 
this  state  we  could  only  obtain  a  current  from  some 
disturbing  cause,  and  the  current  so  obtained  was  no 
longer  secondary  but  tertiary. 

The  whole  apparatus,  however,  is  more  complicated 
than  the  general  idea  given  above,  as  it  was  requisite 
not  only  to  produce  effects  but  to  be  able  to  appreciate 
the  direction  of  the  electrical   current  obtamed,  and 

•  Proc.  Roj,  S0C.t  vol.  xxix.,  p.  56. 
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have  compaialive  measure- 
fully  understand   the  mode  of  experimenla,  as  well  as 
the  results  obtained.  1  will  first  describe  the  apparatus 

The  electro-magnetic  induction  balance  consists— 
1st,  o(  an  instrument  for  producing  the  new  induction 
-currvit ;  3nd,  sonometer  or  balancing  coils;  3rd,  ihen- 
tome  and  battery  ;  4th,  telephone. 

The  esiential  [>ortion  of  this  new  balance  (Fig.  1;  is 
that  wherein  a  coil  is  so  arranged  that  a  wire  of  iron  or 
copper  can  pass  freely  through  and  forming  its  ails. 
The  iron  or  copper  wire  rests  upon  two  supports  20 
-centims.  apart;  at  one  of  these  the  wire  is  firmly 
clamped  by  two  binding  screws;  the  opposite  end  of 
the  wire  turns  freely  on  its  support,  the  wire  being  22 
cenlims.  long,  having  a  centims.  projection  beyond  its 
snpport,  in  order  to  ^ten  upon  it  a  key  or  arm  which 
shall  serve  as  a  pointer  upon  a  circle  giving  the 
degrees  of  torsion  which  the  wire  receives  from  turning 
this  pointer.  A  binding  screw  allows  us  to  fasten  the 
"  ■'  "        ■      y  degree,  and  thus  preserve  the  requited 

or  diameter  of  the  coi!  is  si  centims., 
acant  eircniar  space  ot  3!  centims., 
5. ;  upon  this  is  wound  joo  metres 


•  1  described  to  the  Ro^al  SoMj 
circuit.    The  two  exterior  eoibix 


circuit  of  the  b*n«7, 


Instead  of  the 


described  ir 
use    one    f< 

Camples  Rendui.  De'cember  30,  1S78. 
of  two  coils  only  (Fig.  2),  one  of  which  is  smaller  and 
turns  freely  in  the  centre  of  the  outside  coil.  The 
ejEterior  coil  being  stationary,  the  centre  coil  tiuni  ap«B 
an  axle  by  means  of  a  long  (ao  centims.)  arm  or  polnttr, 
the  point  of  which  moves  over  a  graduated  arc  or  circle, 
Whenever  the  axis  of  the  interior  coil  is  perpendicslit 
to  the  exterior  coil,  no  induction  takes  place,  and  « 
have  a  perfect  lero ;  by  turning  the  interior  coil 
through  any  degree  we  have  a^urrent  proportional  [9 
this  angle,  and  in  the  direction  in  which  it  is  turnsl, 
\%  this  instrument  obeys  all  the  well-known  Uvsfor 
galvanometeii,  the  readings  and  evaluations  are  ei^ 
---■rapid. 


Fig.  1.— I.nduct 


balfcr 

tTh( 
listen! 
^Wvers 
>olta>< 
the  TO 
Inc 
of  the 


»(No.3isilk-covBred  copper  wire.  This  coll  is  fastened 

[OBsmall  boardsoarrangedthitit  can  be  turned  through 

I  any  desired  angle  in   relation  to   the  iron  win?   which 

1'  passes  through  its  centre,  and  it   can  also  be  moved 

I  to  any  portion  of  the  20  centims.  of  wire,  in  order  that 

I  different  portions  of  the  same  wire  may  be  tested  for  a 

\  flmilar  stress. 

'   The  whole  of   this  instrument,  as  far  as   possible, 

iJioiild  be  constructed  of  wood,  in  order  to  avoid,  as 

far  33  possible,  alt  disturbing  inductiveiniluences  of  the 

coil  upon  them. 

The  iron  wire  at  its  fixed  end  is  joined  or  makes 
contact  with  a  copper  wire,  which  returns  to  the  front 
part  of  the  dial  ander  its  board  and  parallel  to  its  coil, 
thus  forming  a  loop,  the  tree  end  of  the  iron  wire  is 
joined  to  one  pole  of  the  battery,  the  copper  wire  under 
the  board  is  joined  to  the  rheotome  and  thcnco  to  the 

f,  .   ._-i  ■_   ...    .  I  -g  jji^  telephone  but,  as  in  every 

passthe  battery  through  the  wire, 

listening  to  its  inductive  effects  upon  the  wire,  or  the 

I of  this,  1  prefer,  generally,  in  order  to  have  no 

current  passing  through  the  wire,  to  join  the 

re  and  its  loop  direct  to  the  telephone,  passing 

the  voltaic  current  tht ■-  '■- '' 


through  the  c( 


■  byo, 


md  know  the  din 


indi  in  the  telephone  w 
It  current  In  the  iron  wi[«  pra 
once  be   heard;   and   by  tna 
in  a  direction   correspond! iig>i 
current,  a  new  lero  will  be  obtained,  which  wl 
only  balance  the  force  of  the  new  current  but  JM 
its  value.     A  perfect  zero,  however,  will  not  ) 
taincd    with    the    powerful    currents   obtaioed  t 
torsion  of  3  millims.  diameter  iron  wire,  we  then  ri 
special  arrangements  of  the  sonometer  which  m 
complicated  to  describe  here.  m. 

The  rheotome  is  a  cloekworlt,  having  a  rapid  n 
volving  wheel  which  gives  interruptions  of  cuneoli  i-  . 
6xed  cadences  in  order  to  have  equal  interval*  0^  1 
sound  and  silence.  I  employ  four  bichromate  eelll  W  1 
eight  Daniell's  elements,  and  they  are  joined  thr«ii|*  . 
this  rheotome  to  the  coil  on  the  stress  bridge,  as  I  ti»c 
already  described. 

The  magnetic  properties  of  iron,  steel,  nickel.  V^ 
cobalt,     have    been    so     searchinglj    Javestigaled   bj 
ancient  as  well  as  by  modern  scientific  authors,  that  then   I 
seems   little  left  to   be  known  as   regards   its  nolsi   ( 
magnetism.      I  use  the  word  molar  here  simply  to  ii*-   r 
tinguish  or  separate  the  idea  of  a  magnetic  bar  of  'aw 
or  steel  magnetised  longitudinally  or  transversely  (W 
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tbe  paUiiseit  molecules  which  are  luppo^ed  to  produce 
its  eitenia]  magnetic  effects, 

UoUr  magoetisnii  whilst  having  the  power  of  induc- 
ing aiD  electric  current  in  an  adjacent  wire,  provided 
that  either  has  mo  lion  ot  a  change  in  its  magnetic 
force,  as  shown  by  Faraday  in  1832,  il  ha?  no  power  of 
inducing  an  electric  current  upon  itself  or  its  own 
molar  ccnstiluent,  either  by  motion  or  change  of  its 
magnetic  moment.  Molecular  magnetism  [the  results 
of  which,  1  believe,  I  have  been  the  first  to  obtain)  has 
no,  or  a  very  feeble,  power  oE  inducing  cither  magnet- 
ism or  an  electric  current  in  an  adjacent  wire,  but  it 
posscsiei  the  remarkable  power  of  strongly  reacting 
upon  its  own  molar  wire,  inducing  [comparatively  with 
its  length)  powerful  electric  currents,  in  a  circuit  of 
which  this  forms  a  part. 

In  some  cases,  as  will  be  shown,  we  may  have  both 

wire  is  under  the  influence  of  stress,  either  external  or 
ioternal ;  It  would  have  been  most  difficult  to  separate 
Ihese  two,  as  it  was  in  my  experiments  with  the  induc- 

1      lion  balance  without  the  aid  of  my  new  method. 

I  Ampere's  theory  supposes  a  tnolecular  magnetism  or 


wire.  This  effect  1  have  repeated,  but  found  lbs 
effects  very  weak,  no  doubt  due  to  the  weak  battery  I 
use,  viz.,  four  quart  bichromate  cells. 

Sir  W.  Thomson  shows  clearly  in  his  remarkabls 
contribution  to  the  Phil.  Tram.  Roy.  Soc.,  entitled  , 
'■  Effects  of  Stress  on  the  Magnetisation  of  Iron,  Nickel^ 
and  Cobalt,"*  the  critical  value  of  the  magnetisation 
o(  these  metals  under  varying  stress,  and  also  explain* 
the  longitudinal  magnetism  produced  by  WicJermana 
as  due  Co  the  outside  molar  twist  of  the  wire,  making' 
the  current  pass  as  iu  a  spiral  round  a  fixed  centre. 
Sir  William  Thomson  also  shows  clearly  the  effects  of 
longitudinal  as  well  as  transversal  strains,  both  as 
regards  its  molar  magnetism  and  its  electric  con> 
ductivity. 

My  own  researches  convince  me  that  we  have  iii 
molecular  magnetism  a  distinct  and  separate  form  oE 
magnetism  from  that  when  wc  develop,  or  render  evi- 
dent, longitudinal,  or  transversil  magnetism,  which  I 
have  before  defined  as  molar. 

Molecular  magnetism  is  developed  by  any  slight 
strain  or  twist  other  than  longitudinal,  and  it  is  only 
developed  by  an  elastic  twist ;  for,  however  much  wo 
may  twist  a   wire,  provided   that    its   fibres  are  aot 


I 


•hen  the  molecular  magnetism  became  symmetrical ; 
uid  his  theory,  [  believe,  is  fully  capable  of  explaining 
the  effects  1  have  obtained,  if  we  admit  that  we  can 
rotate  the  paths  of  the  polarised  molecules  by  an  clastic 
torsion. 

Malteueci  mode  use  of  an  inducing  and  secondary 
coil  in  the  year  1847,*  by  means  of  which  he  observed 
that  mechanical  strains  increased  or  depressed  the 
maKnctistn  o[  a  bar  inside  this  coil. 

Wertheim  published  in  the  Camptes  Rendus,  1852, t 
same  results  similar  to  Matteucci ;  but  in  the  jinni/ri 
dl  Chimte  el  de  Physique,  18574  he  published  a  long 
»ries  of  most  remarkable  experiments,  in  which  he 
clearly  proves  the  influence  of  torsion  upon  the  incre- 
ment or  decrement  of  a  magnetical  wire. 

ViUri  ihowedf  increase  or  diminution  of  magnetism 
by  loDgiludinal  poll  according  as  the  magnetising  force 
■I  less  or  greater  than  a  certain  critical  value. 

WiedermaDn.U  in  his  remarkable  work  GaUaaisnus, 
•ays  that  an  iron  wire  tlirough  which  an  electric  cur- 
rent   is  flowing  becomes  magnetised  hy  twisting    the 
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separated,  we  shall  only  have  the  result  due  to  the 
reaction  of  its  remaining  elasticlly. 

If  we  place  an  iron  wire,  say  20  cenlims.  long,  i 
miltini.  diameter,  in  the  axis  of  the  coil  of  the  electro- 
magnetic  balance,  and  if  this  wire  is  joined,  as 
described,  to  the  telephone,  we  find  that  on  passing  an 
electric  current  through  the  inducing  coil  no  current  is 
perceptible  upon  the  iron  wire  ;  but  if  we  give  a  very 
slight  twist  to  this  wire  at  its  free  end — one -eighteenth 
ol  a  turn,  or:lil° — we  at  once  hear,  clear  and  compara- 
tively loud,  the  currents  passing  the  coil ;  and  although 
we  only  gave  a  slight  elastic  twist  of  i<f  of  a  vrhola 
turn,  and  this  spread  over  20  centims.  in  length, 
making  an  extremely  iight  molar  spiral,  yet  the  effects 
are  more  powerful  than  if.  using  a  wire  free  (rom  stress, 
we  turned  the  whole  coll  40°.  The  current  obtained 
when  we  turn  the  coil,  as  just  mentioned,  is  secondary, 
and  with  the  coil  at  any  angle  any  current  produced  bj 
its  action,  either  on  a  copper,  silver,  iron,  or  steel  wire ; 
in  fact,  it  is  simply  Faraday's  discovery,  but  the  current 
from  an  elastic  tv/iet  is  no  longer  secondary  under  the 
same  conditions,  but  tertiary,  as  I  shall  demonstrate 
la.ter  on.  The  current  passing  through  the  coil  cannot 
induce  a  current   upon  a  wire  perpendicular  to  itself^ 
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but  the  molecules  o[  the  outside  of  the  wire,  being 
under  a  gioter  elastic  stress  than  the  nire  itself,  they 
are  no  longer  perpendicnlar  to  the  centre  of  the  wire, 
.-ind  consequently  they  react  upon  this  wire  as  separate 
magnets  woutd  upon  an  adjacent  wire.  It  might  here 
\>t  leadily  supposed  that  a  wire  having  several  twists, 
or  a  liied  molar  twist  of  a  given  amount,  would  pro- 
duce similar  effects,  ll,  however,  doesnot,  for  in  most 
oases  the  current  obtained  from  the  molar  twists  are  in 
■icontrary  direction  to  that  of  the  elastic  torsion.  Thus, 
if  I  place  an  iron  wire  under  a  right-handed  clastic 
Iwijt  of  30°,  1  End  a  positive  current  of  50°  sonometer  ; 
but  if  1  continue  this  twist  so  that  the  index  makes  one 
or  several  entire  revolution*,  thus  giving  a  permanent 
molar  twist  of  several  turns,  I  find  upon  leaving  the 
index  free  from  any  elastic  torMon,  that  1  have  a  per. 
manent  current  of  io°,  but  it  is  no  lorrger  positive,  but 
negative,  requiring  that  we  should  give  an  elastic 
torsion  in  the  previous  direction,  in  order  to  produce  a 
])osilive  current.  Here  a  permanent  elastic  torsion  of 
the  molecules  is  set  up  in  the  contrary  direction  to  its 
molar  twist,  and  we  have  a  negative  current,  overpow- 

to  the  twisted 


;nt  which  should  have  b 
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REPORT  ON  THE  ELECTRIC  LIGHT  AT 
THE  EAST  INDIAN  RAILWAY  COMPANTS 
STATION,  HOVVRA,  CALCUTTA. 

Br  Louis  ScHwaNoLsa, 
Elcclrioan  of  Govinuaeiu  Telegraphs  in  India. 

This  report,  which  has  latelj  been  prinUd,  contains 
much  valuable  information  relatiTO  to  ttw  cost  of 
electric  lighting.  The  general  principles  on  which 
Mr.  Schwendler  proposed  tfa«  introduction  of  the 
electric  light  in  Indian  railway  atations  are  as 
follows: — 

"  The  station  is  to  be  Ughted  np  bjr  a  certain 
number  of  powerful  etectnc  lights;  each  electric 
light  being  produced  by  ^lu  dynamo-electric  machine 
and  mie  electric  lamp  ;  the  leading  wires  to  be  so 
thick  that  the  least  possible  useless  heat  will  be 
developed  in  them,  and  consequently  the  greatest 
possible  useful  heat  in  the  lamps,  in  order  to  obtain 
■he  maximum  light  with  the  minimum  power.  By 
an  opaijue  reflector  each  light  is  projected  against 
the  white  ceiling  from  which  it  is  difTnsed  over  a 
considerable  area  of  the  space  to  be  lighted  up  ;  as 
far  as  practically  possible  no  t/irect  nyt  are  allowed 
to  enter  the  retina." 

Thit  method  the  author  considered  his  experi- 
ments in  London  in  1877-78  clearly  showed  to  give 
the  best  and  most  economical  results,  and  later 
experiments,  both  in  England  and  other  countries, 
haTeverifiedthisconcluEion.  The  engine  employed 
to  drive  the  dynamo  machines  was  a  two-piston 
horiE<»italoneofi5  horse-power,  and  worked  at  50  to 
65  revolutions  per  minute,  with  a  steam  pressure  of 
40  lbs.;  native  coal  at  rather  less  than  6  rupees  (11 
shillings]  per  ton  was  employed  as  fuel. 

ffinco  the  regnlarity  of  any  electric  light  depends 
in  the  first  place  upon  the  constancy  of  speed  of  the 
dynamo-electric  machines,  it  is  of  paramount  im- 
portance to  be  able  to  see  at  a  glance  the  soeed  of 
the  engine.    By  the  aid  of  a  Napier  mercurial  speed 


indicator  it  was  possible  to  detect  any  v. 
the  speed  «(  Mice,  and  to  keep  the  o 
constant  speed  within  a  per  cent. 

The  shafting  of  the  dynamo-electric  ma 
driven  from  the  engine  by  means  of 
Manilla  ropes ;  these  latter  were  used 
belting  to  avoid  slippiug,  and  answered  tl 
well. 

The  following  were  the  speeds  for  the  fiv 
electric  machines  in  use  : — 


Speed 

cylinder. 

A      ... 

80s 

> 

1,097 

C      ..- 

870 

E      ... 

643 

' 

The  lamps  when  once  set  did  not  re 
fresh  adjustment  during  the  six  monthi 
lasted. 

The  lead  wires  were  thick  iron  rope 
seven  strands  of  ordinary  fencing  wir 
together  and  kid  in  long  wooden  boxes 
asphalte. 

QuANTiTT  OF  Light  phoduced  ani 
powsB  CONSUMED. — In  the  sub-joined  ta 
experimental  results  are  given  : — 


1    . 

1 

If* 

■i  H 

in 

■s    ■s| 

Of 

^11 

Si 

"^H* 

Toul. 

pi 

i 

I.I    A 

0-584 

■228 

■812 

239  "3 

0805 

353"  a 

]V.     D 

1-423 

■4^« 

595  "2 

I.     E 

0*621 

■300 

■yw 

2JH-2 

' 

Of  these  machines,  A  was  spare  and  6 
£  were  used  for  lighting-  Hence  the  lig 
standard  candles  is  given  for  a  consumpt 
horse-power,  or  total  light  of  four  Ian 
9,000  candles,  or  710  candles  per  ho 
giving  19  standard  candles  per  loO  si 
area.  That  this  was  a  sufficient  light  wa 
bringing  the  light  of  an  oil  lamp  or  gas  j 
shed.  Any  such  light  looiied  red  com] 
the  diffused  electric  light- 
As  regards  the  cost  of  the  light  com 
gas,  Mr.  Schwendler  gives  all  the  itemi  < 
ture,  but  as  these  are  entirely  based  upo: 
of  labour  and  material  in  India  they  ai«  c 
if  any  value  in  determining  what  the  sai 
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coct  wouM  be  in  England.  Under  the  best  condi- 
tions, wbta  the  light  is  burning  continuously,  tbe 
cost  is  shown  to  b«  u  about  9  to  I  in  favour  of  the 
dectric  light ;  under  the  most  unfavourable  condi- 
tions, that  is,  when  the  light  is  but  little  used,  and 
when  the  cost  for  labour  in  attending  to  the 
machinery  remains  still  the  same,  then  the  economy 
is  as  I  to  from  i-j  to  37  in  favour  of  the  electric 
light. 

The  cost  of  gaa  is  taken  as  los.  per  1,000  c.  feet. 
In  England  the  cost  of  gas  is  of  course  much  less, 
and  the  cost  of  labour  for  attending  to  the  machinery 
is  greater,  thus  the  labour  in  India  is  estimated  as 
follows: — 


Kindoflilioiu. 

&krr["«» 

.,. 

4; 

rthoaLirTpir 
trie  liglil  i*m 

Eneine  driver  ... 

Oiftr          

Fireman    

^IJ         

Durwao     

9  .. 
7  » 

■" 

0-483 
0267 
0150 
0150 
0117 

The  cost  oFcoal  is  rather  less  than  6  Rs.  per  ton, 
or  1-159  Ra.perhour;  carbon  electrodes  for4  lamps. 


country  like  India  than  ordinary  combustion  light  is 
clearfromthefact,  established  bythe  author's  London 
eaperimeats,  that  the  electric  light  produces  at  least 
fifly  tiHut  lets  heat  than  if  the  same  light  is  produced 
by  tbe  combustion  method  (gas,  oil,  or  candle 
light). 


TELEGRAPHIC  APPARATUS  IN  USE  IN 
THE  BRITISH  POSTAL  TELEGRAPH 
DEPARTMENT. 

XXX. 

The  Whbatstonb  Automatic  Svstrm. 

(fieatittued.) 

Thb  Fast  Duplex  Repeater. 

Tax  most  complicated  arrangement  of   apparatus 

employed    in    connection    with    the    Wheatstone 

Automatic  System  is,  perhaps,  the  "Fast  Speed 

Duplex  Repeater;"  this  combination  is  shown  by 

fig.  H3. 

The  complete  set  comprises : — One  Wheatstoae 
receiver ;  Uiree  standard  relays ;  two  sounders  ; 
two  keys;  two  rheostats  with  condensers;  one 
' "  leak "  rheostat ;  two  galvanometers  ;  two 
rheostats ;  two  plug  switches ;  one  bar  switch ; 
in  addition,  of  course,  to  the  batteries. 

When  the  plugs  are  inserted  in  switches,  s*  i  and 
e'l,  and  the  ban  of  tbe  bar  switch,  r,  are  in  the 
poution  shown  in  the  figure,  the  apparatus  is 
arranged  for  working  as  a  duplex  repeater,  and  in 
order  to  understand  its  action  we  must  consider 
what  is  necenary  in  order  that  duplex  repetition 
may  be  carried  on. 


Supposing  that  we  have  two  relays,  a  and  b,  at 
the  repeating  station,  a  being  connected  to  the 
"  Down  "  line  and  b  to  the  "  Up  "  line.  Now,  if  we 
suppose  the  tongue  and  contacts  of  relay,  b,  to  be 
simply  a  double  current  key,  and  if  we  also  suppose 
its  local  connections  to  be  joined  up  to  relay,  B, 
and  to  the  "  Down  "  line,  as  in  an  ordinary  double 
current  duplex  (Atticle  XI.,  June  15th,  1880),  then 
it  is  obvious  that  all  the  signals  sent  from  the 
distant  station  on  the  Down  line  will  be  properly 
received  on  relay,  a,  whilst  the  signals  sent  by  the 
tongue  of  relay,  b,  will  also  be  properly  received  at 
the  station  on  the  Down  line.  It  is  the  same  thing 
whether  the  tongue  of  relay,  B,  sends  out  reversals, 
like  an  ordinary  double  current  key,  or  whether  it 
sends  them  out  by  means  of  a  split  batleiy  earthed 
in  the  middle. 

If  we  connect  the  line  connections  of  relay,  b,  to 
the  "Up"  line,  then  the  signals  received  from  the 
"Up"  line  "will  obviously  be  repeated,  b^  means  of 
the  tongue  of  relay,  B,  as  before  explained,  on  to 
the  "Down"line;and,  again,  if  the  tongue  of  relay, 
A,  be  connected  to  the  relay,  B,  and  the  "  Up  "  line 
in  the  ordinary  double  current  duplex  manner,  then 
it  is  obvious  that  the  signals  received  on  A  from  the 
"Down"  line  will  be  repeated  on  to  the  "Up"* 
line.  Thus  the  signals  from  either  line  will  be 
repeated  without  confusion. 


DOWH  LllMC 


The  general  arrangement  of  the  fehys,  galvano- 
meters, and  rheostats,  may  be  seen  from  fig.  laa. 
The  keys,  N'„i«,  (fig.  113),  which  are  similar  to 
those  employed  in  the  fast  repeater  (Article 
XXVIII.J,  are  joined  on  to  the  relays,  a  rnd  B,  so 
that  their  movements  imitate  the  motions  of  the 
tongues  of  these  relays,  and  thus  enable  signals  to 
b»  sent  by  hand  when  required.  Key,  n„  corre- 
sponds to  the  tongue  of  relay,  b,  and  key,  N,,  to  the 
tongue  of  relay,  a.  The  switches  on  the  keys  shift 
the  relay  coils  from  the  tongues  of  the  relays,  to 
which  they  are  connected,  on  to  the  levers  of  the 
keys ;  thus  the  switch  of  key,  .v„  when  in  the  posi- 
tion shown  in  the  figure,  connects  the  "split"  of 
the  coils  of  relay,  a,  on  to  the  tongue  of  relay,  B; 
but  when  moved  over  to  the  left,  the  "  split  "  of 
A  becomes  connected  to  the  lever  of  the  key. 

As  it  is  very  important  that  proper  balance  should 
be  maintained  on  the  rheostats,  in  order  that  the 
signals  may  be  properly  repeated,  means  similar  to 
that  employed  in  the  fast  repeater  system  are 
adopted  for  the  purpose,  c  is  a  standard  relay, 
whose  terminal,  u,  is  connected,  through  the 
medium  of  the  bottom  bar  of  the  switch,  F,  with  the 
tongue  of  relay,  b  ;  terminal,  D,  of  the  relay,  c,  is 
connected  to  earth  through  the  medium  of  th.* 
second  bar  of  swttctijV.ftTi&v^iftX^it^T  wx.«Ax<»»^ 


THE  TELEGRAPHIC  JOURNAL. 


THE  TELEGRAPHIC  JOORMAL. 


aaces  is  tb«  leak  rejistance  box,  R,.  Thus,  a 
portion  of  the  current  seat  out  bf  relay,  b,  act>  on 
relay,  c,  aod  shavs  whether  the  aigaafi  are  being 
obtained  correctly.  The  movemeatsorthe  tongue 
-  of  relay,  c,  work  the  local  touader,  k,. 

The  Wbeatstone   transmitter,  d,  is  connected 
with  the  tongue  of  relay,  a,  the  circuit  being  cam 


:uit  being 


relay,  B,  now  becomes  connected  to  the  tongue  of 
relay,  a,  whilst  the  Whcatstono  transmitter,  d, 
becomes  connected  to  the  tongue  of  reUy,  b.  It 
will  be  observed  that  on  making  these  changes  (he 
line  and  earth  connections  must  he  reversed  ;  this 
the  switch  accomplishes.  By  this  arrangement,  the 
.■■.-  ...u  ..V.IQUS.  „,  'f'tj,  n.  Lui^  i-iimiL  uBiujE  vuui-  fuH  spccd  signaU,  either  to  the  Up  or  Down  line, 
pleted  through  the  medium  of  the  top  and  third   I    can  be  read  off  by  means  of  a  single  Wheatstone 


feir  of  the  switch,  f,  and  through  the  upper  set  of 
coils  in  the  leak  resistance,  B,  ;  thus  the  currents 
sent  out  by  relay,  a,  are  registered  by  means  of  the 
Wheatstone  transmitter  and  the  local  sounder  con- 
nectod  to  the  latter. 

Jf  now  the  bars  in  the  switch,  p,  be  all  moved 
from  tfaeir  top  to  their  bottom  contacts,  then  relay, 
c,  which  was  originally  connected  to  the  tongue  of 


It  is  never  required  to  read  from  both 
lines  at  the  same  time,  though  it  is  necessaiy  that 
either  line  should  be  able  to  call  the  repeater 
station,  and  this  is  provided  for  by  the  use  of  the 
two  sounders. 

Fig.  114  shows  an  end  view  of  the  bar  switch 
boK,  showing  the  button  by  the  turning  of  which 
"■- "' —  Iwcome  changed. 


ffoies. 


Swam's  ElKCTBIc  Laup. — On  Thursday  evening  there 
was  a  lar^  attendance  of  ladies  and  gentlemen  at  the 
Philosaphical  Society's  rooms,  Glasgoir,  when  Mr.  Swan 
anin  took  the  opportunity  to  explain  the  chief  features 
of  his  lamp  for  the  benefit  of  the  fair  lei,  knowing  well 
that  if  he  coutd  but  gain  their  approbation  to  the 
introduction  of  his  lamps,  success  would  be  his.  His 
remarks  were  veer  cteaiiy  and  plainly  stited,  and  all 
present  were  higmj  delighted.  Mr.  Swan  has  been 
qaita  lionised  during  his  short  stay  in  Glasgow,  We 
understand  that  Messrs.  D.  and  G.  Graham,  of  the 
Telephone  Etchange,  have  become  the  agents  For 
Scotland  for  the  Swan  Electric  Lighting  Company, 
and  that  already  they  have  booked  an  order  to  light 
up  the  home  and  well-knawn  colliery  belonging  to  Mr. 
Watson,  of  Eamock,  besides  having  obtained  promises 
of  several  private  mansions  on  Swan's  principle.  It  is 
stated  that  950  candle-power  can  be  obtained  for  each 
horse>power  expended. 

Thb  Influbkce  of  the  Aukora  Borbalis  op 
AucusT,  18S0,  UPOM  Tee^kckaphic  Cohnsotiohs.— 
By  HeiT  I^dcwig,of  the  Imperial  German  Post'OBicr. 
— Tlie  author  remarks  that  thunderstorms  and  the 
aurora  aaert  an  injurious  effect,  more  or  less,  equally 
upon  telegraphic  connections,  whether  suspended  in 
the  ur  or  buried  in  the  ground.  The  auroial  disturb- 
ances are  not  veiy  frequent,  but  when  they  occar  they 
extend  over  a  very  large  portion  of  the  surface  of  the 
globe.    Electric  storms  are  generally  very  local,  but 


are  injurious  by  reason  of  their  frequency.  A  remark- 
able diRerenca  is  that  the  auroral  perturbations  affect 
chiefly  the  longer  telegraphic  lines,  and  thunderslormi 
the  shorter  ones.  The  author  then  gives  an  account  of 
the  intense  magnetic  disturbance, from  the  nth  to  the 
14th  of  August  last.  The  perturbation  ealended  over 
the  entire  northen  half  of  the  eastern  hemisphere,  and 
even  penetrated  beyond  the  equator  to  Mozambique  and 
Natal,  In  America  brilliant  displays  of  the  northern 
lights  are  recorded  from  a  number  «  olaces  ;  but  there 
is  no  mention  of  any  interferecce  with  the  telegraphic 
service.  In  Europe  the  disturbances  took  the  Form  of 
strange  currents,  so  called  earth-currents,  varying  in 
intensity,  duration,  and  direction.  In  Germany  almost 
all  the  long  lines  were  thrown  out  of  order  from  about 
noon,  August  ijth.  Single  characters,  and  even  whole 
words,  were  often  wanting  [  and  in  Che  Morse  instru- 
ments the  armature  occasionallr  remained  fixed,  so  that 
unbroken  lines  appeared  on  the  paper.  The  needles 
in  the  galvanoscopes  were  deflected,  first  to  one  and 
then  to  Che  other  side,  and  often  remained  from  five 
to  tea  minutes  in  a  divergent  position.  The  Berlin- 
Hamburg  (underground)  and  Berlin-Warsaw  (above 
ground)  Tines  were  almost  unaffected,  though  the  cable 
from  Hamburg  to  Norway  was  greatly  disturbed. 
General  perturbation  was  eiperienced  in  Britain, 
France,  and  Spain.  In  one  of  the  cablei  from  Mar- 
seilles to  Algiers  strong  earth  currents  were  observed, 
whilst  the  second  parallel  cable  was  unaffected.  In 
Norway  correspondence  was  rendered  partially  impos- 
sible, though  the  cables  to  Scotland  and  Denmark  were 
not  hindered.  SwiCiecland  was  little  affected,  and 
Italy  and  Austria  aoparently  not  at  all,  though  the  line 
from  Cracow  to  Warsaw  was  intempted  from  I'o  to 
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io*20  p.m.,  August  1 2th,  in  consequence  of  violent 
thunderstorms.  In  Russia  the  disturbance  was  felt 
from  the  western  boundary  to  the  shores  of  the  Pacific. 
Attention  is  drawn  to  the  fact  that  this  magnetic  storm 
occurred  during  the  time  of  the  August  meteoric 
shower,  and  that  it  coincided  with  a  maximum  in  the 
periods  of  the  solar  spots. 

On  the  24th  ult.  a  paper  on  '*  The  Future  Develop- 
ment of  Electrical  Appliances  "  was  read  before  the 
Society  of  Arts  by  Professor  John  Perry. 

Telephonic  Communication  between  the  Houses 
OF  Parliament  and  the  Private  Residences  of 
Members. — The  Postmaster-General  stated,  in  answer 
to  Mr.  Bourke,  that  should  the  Commissioner  of 
Works  be  able  to  find  sufficient  room  in  the  House  for 
this  purpose,  he  would  be  prepared  to  establish  tele- 
phonic communication  at^  the  following  rates  : — For  a 
distance  of  half  a'mile,  £1$  per  annum  ;  one  mile, 
jf  19  per  annum  ;  and  for  each  half  mile  beyond  a  mile, 
£4  extra. 

Petitions  from  the  Inverness  Town  Council, 
praying  for  direct  telegraphic  communication  with 
London,  and  from  the  Wick  Town  Council  for  direct 
communication  with  Aberdeen,  have  been  presented  to 
the  Postmaster-General. 

Telephonic  System  without  Conducting  Wires. 
— Signor  Senlicq  d'Ardres  communicates  an  idea  sug- 
gested by  the  photophone  for  obtaining  the  trans- 
mission of  sounds  without  conducting  wires.  The 
sounds  are  emitted  by  means  of  a  mouth-piece  like  that 
of  Edison  for  conveying  speech  to  a  distance  and  to 
cause  them  to  arrive  at  a  large  concave  reflector  which 
receives  a  relatively  large  proportion  of  the  sound- 
waves, and  concentrates  them  at  its  focus,  which  is 
occupied  by  the  mouth-piece  of  a  microphonic  speaker, 
rendered  much  more  sensitive  by  a  contact  lever 
with  unequal  arms.  The  short  arm  of  the  lever 
corresponds  to  the  vibratory  plate  of  the  speaking 
instrument,  and  the  long  arm  to  the  contact  of  the 
movable  carbon. — //  Progresso, 

Measurement  of  the  Difference  of  Potential 
between  Two  Metals  in  Contact. — It  is  known  that 
the  contact  theory  of  Volta,  after  being  abandoned  for 
a  long  time  in  favour  of  the  electro-chemical  theory, 
has  been  for  some  time  again  taken  up  by  physicists, 
and  that  they  have  succeeded  not  merely  in  demon- 
strating that  the  simple  contact  of  the  bodies  with  each 
other  may  develop  electromotive  force,  but  even  to 
measure  this  force,  or,  what  comes  to  the  same  thing, 
the  difference  of  potential  between  the  bodies  in  con- 
tact. According  to  Signor  Pellat,  the  electromotive 
force  of  contact  varies  according  to  the  physical  state 
of  the  metallic  surfaces.  Thus  between  copper  and 
zinc  washed  with  absolute  alcohol  the  force  in  question 
is  0*75  volt. ;  but  between  the  same  metals  nibbed  with 
the  finest  emery  paper  and  then  washed  with  absolute 
alcohol  it  is  0*90  volt.  The  metals  generally  become 
more  positive  as  their  temperature  increases  and  more 
negative  as  it  falls.  The  electromotive  force  of  contact 
varies  likewise  with  the  physical  conditions  of  the  air 
interposed  between  the  two  discs. — //  Progresso, 

Mr.  George  d'Infreville  of  New  York  has  patented 
a  method  of  counterbalancing  the  effects  of  the  charge 
current  in  a  duplex  telegraph  system,  by  momentarily 
diminishing  the  normal  resistance  in  the  artificial  line 
simultaneously  with  the  act  of  charging  the  main 
line. 


A  patent  (of  which  we  give  an  illustration)  has         ^ 
taken  out  in  America  by  Francis  Blake  for  a  battery 
telephone,  in  which  microphones  are  placed  in  the  twc 
arms  of  a  Wheatstone  bridge,  so  that  the  variatioDii 


£arth 

the  resistances  can  produce  a  greater  relative  effect 
than  would  be  the  case  if  the  microphones  were  placed 
in  an  ordinary  circuit. 

On  March  11,  in  the  High  Court  of  Justice,  Chan* 
eery  Division,  before  Vice-Chancellor  Bacon,  the  case 
of    the    Edison  Telephone    Company  v.  the    India- 
Rubber  and  Telegraph   Works  Company  was  meo- 
tioned.    This  had  reference  to  an  action  brought  for 
alleged  infringement  by  the  defendant  compaay  of 
Edison's  patent  for  carbon  telephone  transmitters.    An 
application  was  made  by  the  defendants  for  leave  tP 
amend  their  particulars  of  objections.     Reference  wa» 
made  to  several  journals  to  prove  prior  publication  of 
the  invention  in  this  country ;  amongst  others  the  Tble* 
GRAPHIC  Journal  for  the   15th  February,  1877.    ^ 
behalf  of  the  plaintiff  company,  it  was  submitted  that 
the  application  ought  not  to  be  granted,  except  upon 
the  terms  of  an  order  upon  the  defendant  company  to 
pay  the  plaintiffs'  costs  in  the  event  of  their  electing  to 
discontinue  the  action.     His  Lordship  made  the  order 
that  the  defendant  company  pay  the  costs  of  the  appli- 
cation, and  the  cause  to  stand  over  generally,  with 
liberty  to  the  parties  to  apply  to  restore  it  to  the  paper 
if  necessary;  the  plaintiff  companv,  however,  should 
have  one  month  instead  of  six  weeks  withio  which  to 
elect  to  discontinue  or  not. 

On  March  19,  before  the  Master  of  the  Rolls,  the 
case  Pe  the  Telephone  Company  (Limited)  was  heard. 
This  was  a  petition  by  the  Right  Hon.  E.  P.  Bonverie, 
the  owner  of  100  shares  in  the  above  company,  whidi  is 
in  course  of  voluntary  liquidation  for  the  purpose  of  being 
amalgamated  with  the  Edison  Telephone  CompaBy, 
asking  for  the  removal  of  the  liquidator  of  the  above 
company,  who  was  also  a  director  in  order  that  oertaio 
transactions  by  the  directors  of  the  companj,  which 
were  alleged  to  be  ultra  vires,  might  be  mvestigated 
by  an  independent  person.  Mr.  Chitty,  Q.C.,  and 
Mr.  Romer  appeared  for  the  petitioner;  Mr.  Davey, 

8.C.,  and  Mr.  Kirby  for  the  liquidator;  and  Mr.  loce, 
.C,  for  other  parties.  The  Master  of  the  Rolls 
directed  that  the  petition  should  stand  over  generally 
to  allow  of  a  meeting  of  the  shareholders  of  the  oom* 
pany  to  be  called  bv  the  liquidator,  when  the  foUowiiig 
questions  were  to  be  submitted : — First,  whether  the 
shareholders  desired  proceedings  to  be  taken  in  the 
name  of  the  company  to  impeach  the  transaetions ; 
secondly,  whether  they  vrere  willing  that  prooeediim 
should  be  taken  in  the « name  of  t^  oompanj  at  Mu 


April  r,  iS8i.] 


THE  TELEGRAPHIC  JOURNAL. 


Bouverle'i  riih  and  expense,  but  for  the  benefit  of  the 
company.  The  capitalist  shareholder  were  not  to 
vote  »I  such  meeting.  If  Mr.  Bouverie  objected  to 
take  the  order  in  that  foini  the  petition  was  to  be 
disniMed  with  costs. 

COHTBIBUTIOXS  TO   THE   ThHOHY  07  TKK  MaONBTI- 

3ATION  or  Stbei..— By  A.  Righi.— The  measurement 
of  the  magnetism  look  place  in  the  well-known  manner, 
'hy  placing  the  mignel-bari  in  a  coil  in  front  of  the 
mirtot-magnet  of  a  compass,  the  action  being  com. 
(leaxated  by  a  second  spiral  placed  behind  the  mirror 
and  traversed  by  the  same  current.  The  permanent 
■nagnetism  was  determined  after  opening  the  circuit, 
<lie  magnet  being  approached  to  a  certain  distance 
-from  the  mirror.  In  this  manner  the  author  observed 
the  following  facts,  which  he  speaks  of  as  "laws." 
The  permanent  magnetism  of  a  bar  increases  a  little 
i[  it  is  surrounded  with  a  meUliic  covering,  the  more 
so  the  thicker  the  covering,  the  shorter  and  thicker  the 
rod,  and  the  smaller  the  number  oE  turns  in  the  mag. 
seljsing  spiral.  I(  the  circuit  is  slowly  closed  and 
■quickly  opened  a  rod  inclosed  in  a  metal  tube  acquires 
more  permanent  magnetism  than  if  It  lay  alongside  the 
tube.  It  the  circuit  is  closed  quickly  and  opened  slowly 
the  reverse  rule  holds  good,  A  steel  bar  placed  in  an 
iron  tube  becomes  less  magnetic  if  the  tube  is  entire 
than  if  it  is  slit.  The  difference  is  the  more  consider- 
able the  feebler  the  current,  and  disappears  on  closing 
alowly.  Magnetism  penetrates  into  a  steel  rod  the 
more  slowly  the  circuit  is  closed.  (The  author  has 
sought  10  demonstrate  this  by  dissolving  away  portions 
of  the  metal,  which  completely  alters  the  distribution.) 
U  the  circuit  is  quickly  opened  the  magnetism  of  the 
bar  i*  decreased,  especially  in  the  superficial  layers. 
Consequently  it  can  remain  more  strongly  magnetised 
ia  tbe  interior  than  in  the  strata  near  tho  surface,  or  it 
io»y  show  an  opposite  polarity  in  the  iatler.  The  pro- 
perties of  a  bar  demagnetised  by  an  opposite  current 
do  not  always  depend  on  strata  magnetised  in  a  reverse 
manner.  They  are  not  formed  if  the  circuit  is  opened 
and  closed  more  slowly,  These  results  are  referred  to 
the  induction  currents  produced  in  the  mass  of  the 
coatings  and  bars;  at  the  same  time,  owing  Co  the 
reciprocal  action  of  the  molecules,  the  internal  mole. 
cules  levolve  more  slowly.  The  temporary  magnetism 
of  a  bai  is  the  greater  the  more  rapidly  the  circuit  is 
closed.  The  increase  o£  tho  temporary  magnetism 
due  to  rapid  closing,  as  compared  with  slow  dosing,  is 

The  temporaiy  moment  of  a  steel  bar,  owing  to  a  cur- 
rent of  a  given  intensity,  is  greater  if  a  stranger,  but 
gradually  diminished,  current  is  previously  allowed  to 

greater  Che  more  quickly  it  is  subjected  to  the  action  of 
the  cunent,  as,  e^.,  in  an  instantaneous  closing  of  the 
circuit  as  compared  with  a  slow  one.  The  difference 
between  both  results  the  shorter  the  wire  of  the  mag- 
netising coi).  The  permanent  magnetism  of  a  steel 
bar  is  the  greater  the  more  slowly  it  is  withdrawn  from 
the  magnetising  action,  as  in  opening  the  magnetising 
circuit  rapidly  or  slowly.  If  two  equal  bars  ditTering  in 
hardness  are  magnetised  simultaneously  the  decrease  of 
the  magnetism  from  their  reciprocal  action  is  greatest 
in  the  softer  bar.  If  a  circuit  is  slowly  closed  and 
quickly  opened  the  softer  bar  receives  more  magnetism, 
but  the  harder  if  it  is  quickly  closed  and  slowly  opened. 
tlence  the  displacement  of  the  molecules  takes  place, 
crtrrit  fariius,  more  rapidly  in  soft  steel.  If  two  bars 
of  different  thickness  are  magnetised  simultaneously, 
(he  thicker  one  is  most  affected  by  their  reciprocal 
action.  In  case  of  tubes  inserted  into  each  other  the 
opposite  results  are  obtained.  If  shorter  and  shorter 
ban  of  a  given  thickness  are  magnetised  the  permanent 


magnet  lam  first  decreises  to  null  with  decreasing 
length,  and  then  becomes  reversed.  The  feebler  tho 
current  the  greater  the  length  at  which  the  inversion 
takes  place.  With  an  increasing  intensity  of  the  cur- 
rent the  reversed  magnetism  increases  first  to  a  maxi. 
mum.  decreases  then  to  null,  and  finally  passes  over 
into  normal  magnetism.  Inversion  appears  only  if  the 
circuit  is  rapidly  opened.  In  case  of  quick  closing 
inversion  does  not  appear  if  the  intensity  of  the  current 
is  slight,  but  it  is  still  manifested  on  closing  slowly. 
The  influence  of  this  kind  of  closing  is  the  plainer  the 
smaller  the  number  of  turns  of  the  magnetising  spiral. 
If  on  opening"the  current  the  bar  occasions  induced 
currents  in  an  adjacent  metallic  mass  the  polarity  either 
remains  inverted,  though  more  feeble,  or  normal  mag. 
netism  appears.  If  a  steel  disc  Is  magnetised  in  the 
direction  of  one  diameter  and  is  then  exposed  10  mag. 
netising  force  in  another  direction,  the  direction  of  tna 
polarity  is  displaced  further  and  further  with  the  grow. 
ing  intensity  of  the  second  force.  The  same  takes 
place  with  the  increasing  angle  of  the  two  directions  of 
magnetisation  when  the  second  force  exceeds  a  certain 
limit.  If.  on  the  other  hand,  the  second  force  is  small 
enough,  the  displacement  decreases  with  the  growth  of 
the  angle  down  to  ^'',  The  angular  displacement  of 
polarity  by  a  second  force,  forming  with  the  first  an 
angle  of  90°,  is  the  greater  the  more  quickly  Che  circuit 
is  closed  and  the  more  slowly  it  is  opened.  IE  the  disc 
revolves   between   the   magnetising  spirals   it  always 

to  the  diameter  which  lies  In  the  direction  of  the  lines 
of  force  on  opening  the  circuit,  but  Is  displaced  in  the 
direction  of  the  rotation,  though  to  a  less  degree,  tho 
greater  the  intensity  oE  the  cunent. —  Weidemann'a 
BeiblStter. 

The  Clyde  Spinning  Company  (Glasgow)  have  in- 
troduced the  electric  light  into  one  of  their  ilats  with 
a.  view  o£  testing  its  adaptability  to  such  work.  The 
cotton   works  at   Deaoston  are  about   to  adopt  the 


the  effect  oE 

cal  brass  lube,  with  a  magnet  and  attached 
suspended  hotiiontally  In  the  centre  at  right  angles  to 
the  axis,  was  traversed  from  end  lo  end  by  an  electric 
current.  In  Its  original  unstrained  Isotropic  condition 
the  cylinder  so  conducted  the  current  that  the  inclosed 
magnet  was  unaffected.  A  couple  was  then  applied  in 
a  plane  at  right  angles  to  the  axis,  so  as  to  distort  tbe 
metal  tube  by  a  definite  twist,  thus  rendering  it 
aolotropic  as  regards  its  electrical  conductivity,  and 

fiving  to  the  current  a  spiral  set,  which  was  evidenced 
y  the  deflection  of  the  suspended  magnet.  The  line* 
of  flow  set  spirally  round  In  a  direction  contrary  to  that 
of  the  applied  couple— a  result  In  complete  accordance 
with  the  theory  of  twists,  which  requires  a  lengthening 
fand  therefore  an  increase  of  resistance)  along  splrtu 
lines  that  set  round  with  the  couple  and  a  simullaneoua 
compression  (and  corresponding  decrease  of  resistance) 

neiic  action  of  the  current  in  the  strained  tube  by 
means  of  an  external  circular  movable  conductor 
traversed  by  a  steady  current.  Sir  William  Thomson 
described  certain  experiments  which  he  had  lately 
made  on  the  effect  of  moistening  the  opposing  surfaces 
in  a  Volta  condenser,  and  of  substituting  a  water  arc 
for  a  metallic  arc  in  the  determining  Contact,  The 
main  features  of  the  pa^ct  ■«cieA'"^t  <««i-<ntv*.«:wx  "*. 
any  measutaWc  i\ftetBXice  ol  ^oxtT&ji  ■rftvea  csmRa.**. 
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was  made  by  means  of  a  drop  of  clean  water  between 
opposed  polished  surfaces  of  zinc  and  copper,  the 
enect  of  oxidising  the  surfaces  in  the  pure  metallic 
contact  experiment,  and  the  exact  similarity  in  the 
action  of  dry  polished  zinc  and  wet  oxidised  zinc  when 
opposed  to  dry  copper  and  brought  into  contact  by  a 
metallic  arc. — Nature. 


Thb  Central  Telegraph -office  at  Amsterdam  is  lighted 
bv  the  Von  Hefner-Alteneck  system  of  eleetric  ligfatiog. 
The  res^}t  is  said  to  be  rery  satisfactory. 

A  SUBTERRANEAN  Cable  of  12  wiies  is  being  laid 
between  Nancy  and  Paris.  The  cable  is  inclosd  in  a 
cast  iron  tube,  with  flush  boxes  every  500  metres. 


The  Electric  Light  in  the  City. — The  following  details  show  the  arrangements  of  the  electric  lightbg 
system  which  will  be  carried  into  operation  from  the  commencement  of  the  present  month : — 


Name  of 
Contractor. 

Length  of  Circuiu. 
Pocition  of  Generator. 

ITumber  of 
Lamps. 

32 

Number  znd  Kind          EnRines. 
of  Machines.        1        *-*^"«* 

1 

Hone-power 
of  Engine. 

Conductor. 

The  Anglo-Ameri- 
can Electric  Light 
Corporation. 
(Brush  system.) 

Single  dnniit  of 

20,000  feet. 
Generator  at  Vine- 
street,  Lambeth. 

1 

,  Brotherhood 
I  forty-light        or  Galloway, 
Brush  machine.    |  one  being  al- 
ways in  resen-e. 

Either 
28  indicated 

7  No.  16 
B.W.a  stranded. 

Siemens  Bros.  & 
Co.,  Limited. 

Generators  at 

Swan-lane, 

Thames-street. 

Tlie  lamp  furthest 

from  the  generator 

is  distant  about  | 

mile. 

6  powerful,  at  an 
altitude  of  80  feet. 
2{$  of  about  300 
candlc-po\k'er,    at 
an     altitude     of 
about  20  feet. 
Carbons    to    last 
18  hours. 

One  machine  to 

each  lamp. 
Two  alternate  cur- 
rent  for    the   28 
lamps,   the  latter 
being  divided  into 
4  groups  of  7  lights 
each,  2  groups  to 
each  machine. 

2  Marshall  & 
Co.'s.,  a  third 
by   the    same 
makers  bemg 
always  in  re- 
serve. 

20  nominal 
each. 

Copper,     coTcred 
with  gutta-percfaa, 
laid    in    cast-in» 
pipes,  except  oA 
London     Bridge 

where  wires  lie  oa 
parapet. 

The  Photophone. — Writing  to  Nature^  Mr.  Herbert 
Tomlinson  says: — "Three  years  ago,  while  experiment* 
ing  on  the  action  of  radiant  heat  and  light  on  the 
electrical  resistance  of  substances,  1  was  induced  to 
believe  that  coating  selenium  with  varnish  or  lamp- 
black would  largely  increase  its  sensibility  to  light.  I 
therefore  annealed  a  stick  of  selenium  about  2  cm.  in 
length  and  5  cm.  in  diameter,  having  previously  melted 
into  each  end  a  platinum  wire,  and  thus  obtained  a 
specimen  which,  though  of  very  high  resistance,  was 
exceedingly  sensitive  to  the  action  of  light.  The  effect 
of  diffused  daylight  was  tested  in  the  following 
manner : — The  specimen  was  placed  in  a  glass  box 
and  connected  directly  with  two  Leclanche'  cells  and  a 
very  delicate  Thomson's  galvanometer,  having  a  resist- 
ance of  6,000  ohms;  a  deflection  of,  as  far  as  1  now 
remember,  about  300  divisions  of  the  scale  was  pro- 
duced, and  the  light  was  then  brought  to  zero  by  means 
of  the' adjusting  magnet;  a  dark  blind  which  had 
previously  been  drawn  down  was  now  pulled  up,  and 
the  result  was  a  deflection  of  about  100  divisions  in  the 
same  direction  as  before.  The  elass  box  was  placed 
three  yards  in  front  and  a  little  to  one  side  of  the 
window,  which  was  closed,  and  the  sun  at  the  time 
(about  4  p.m.,  July,  1877)  was  on  the  other  side  of  the 
house.  The  selenium  was  then  coated  with  shell-lac 
varnish,  and  about  two  hours  afterwards  again  tested  in 
the  same  manner  as  before,  when  the  light  was  found 
to  produce  a  deflection  of  220  divisions,  or  more  than 
twice  the  previous  amount.  The  action  of  radiant  heat 
was  similar  to  that  of  light  in  the  case  of  this  particular 
specimen,  but  I  have  little  doubt  that  any  specimen  mav 
be  rendered  more  sensitive  to  light  by  coating  it  with 
vam'sh  or  lamp-black." 

The  Central  and  South  American  Cable  Company 
has  contracted  with  the-  Governments  of  Costa  Rica 
and  the  United  States  of  Columbia  for  a  line  across 
the  Isthmus  of  Panama,  and  a  working  party  has 
left  Vera  Cruz  to  make  surveys  and  enter  upon  the 
construction  of  a  line  across  the  Isthmus  of  Tehu^n- 


tepec.  From  thence  lines  will  connect  through  Nica- 
ragrua  and  Guatemala,  opening  commonicabons  with 
the  entire  West  Coast. 

A  PRIZE  of  £2$  has  been  offered  by  Mr.  Janes 
Johnston,  of  Edinburgh,  for  an  explanation  of  the 
nature  of  electricity ;  the  prize  to  be  awarded  by  the 
Congress  of  Electricians  at  Paris. 

The  Paris  International  Electrical  Exhibi* 
TiON,  1881. — The  following  letter  has  been  circulated. 
Sir, — At  the  instance  of  the  Society  of  Telegraphic 
Engineers  and  of  Electricians,  I  have  undertaken,  with 
the  concurrence  of  M.  Berger,  the  Commissaire- 
G^6ral  of  the  forthcoming  Exposition  d'Electricit^,  to 
do  all  in  my  power  to  aid  the  exhibitors  in  the  British 
section,  in  the  allotment  of  space,  the  arrangements 
for  the  reception  of  the  exhibits,  and  the.  procuring,  if 
required,  of  tables,  stahds,  or  other  appnances  neces* 
sary  for  the  proper  instalment  of  their  exhibits.  For 
any  actual  cash  disbursements  on  behalf  of  the  exhibi- 
tors I  shall,  of  course,  require  to  be  paid  ;  but  so  far  as 
my  personal  services  are  concerned  they  will  be  at 
your  command,  free  from  chai^,  as  are  my  services,  as 
local  honorary  secretary  in  Paris  to  the  Sodetj  of 
Telegraph  Engineers  and  Electricians.  I  may  mention 
that  the  Commissaire-G^n^al  has  promised  me  his 
support  in  these  matters,  and  has  kindly  intimated  his 
intention  of  providing  me  with  a  suitable  office  in  the 
building  when  ready  for  the  reception  of  ezhiUts; 
meanwhile  I  shall  be  happy  to  attend  to  any  communi- 
cations addressed  to  me. — I  am,  Sir,  yours  obediently, 
J.  Aylmer. 

Electric  Lighting. — The  Inman  Steamship  Com- 
pany's ship,  the  City  of  Parit,  having  been  fitted  with 
new  engines,  will  shortly  commence  nifmiDg  to  New 
York.  She  has  also  been  fitted  with  the  electric  light 
in  the  steerage,  the  system  employed  being  the  same 
as  that  which  has  given  so  Olucb  satisfaction  on  board 
the  City  of  Berlin,    The  whole  of  the  work  has  beeo 
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furnished  and  applied  by  the  Electric  Lighting 
Supply  Companyi  under  the  superintendence  of  Mr. 
Kilhngworth  Hedges,  C.E. 

The  Telegraph  Clerks  and  the  Government. 
— On  Saturday  night  two  meetings  of  postal  telegraph 
clerks  were  held  at  the  Foresters'  Hall,  Aldersgate-street, 
the  aggregate  attendance  being  about  1,500.  Mr.  A. 
S.  Coates  occupied  the  chair,  and  addressed  the 
audience  upon  the  subject  of  the  recent  deputation  to 
the  Postmaster' General.  Mr.  Slingo,  on  moving  a 
vote  of  confidence  in  the  committee  appointed  to  con- 
dact  the  agitation,  advised  the  men  to  be  united  and 
prepared  for  an  unfavourable  decision  with  regard  to 
their  claims.  He  stated  that  great  dissatisfaction  was 
felt  throughout  the  country  at  the  manner  in  which  the 
deputation  had  been  received,  and  the  London  com- 
mittee had  had  the  greatest  difficulty  in  preventing  the 
provincial  clerks  from  striking.  It  was  agreed  that  a 
statement  should  be  prepared  and  issued  to  the  public, 
and  also  that  a  general  conference  should  be  called 
within  a  limited  period  to  decide  upon  the  course  to  be 
adopted  in  the  event  of  an  early  and  satisfactory  reply 
not  being  received  from  the  Postmaster-Gfeneral. 
Resolutions  were  also  passed  pledging  the  meeting  to 
support  any  and  every  action  of  the  committee,  and 
abo  to  act  in  unison  with  the  provincial  staffs,  one 
speaker  stating  that  if  those  telegraph  clerks  "  struck  " 
it  would  be  the  duty  of  the  London  men  to  follow  their 
example.  The  meeting  terminated  with  the  passing  of 
a  TOte  of  thanks  to  Mr.  Macliver,  M.P.,  who,  with  other 
members  of  the  House  of  Commons,  has  been  very 
earnest  in  his  representations  to  the  Postmaster- 
General  upon  the  subject.  A  meeting  of  telegraph 
clerks  was  held  in  Leeds  on  Saturday  evening,  at 
which  delegates  from  various  other  towns  were  present. 
The  report  of  the  delegates  who  waited  upon  the 
Postmaster-General  on  Tuesday  was  presented,  and 
called  forth  general  condemnation.  A  resolution  was 
nnanimously  passed  pledging  those  present  to  support 
the  Liverpool  Committee  in  any  action  they  may 
think  fit  to  adopt  with  reference  to  the  claims  of  the  | 
clerks  to  be  placed  upon  a  proper  status  as  civil  servants  j 
of  the  Crown.  A  similar  meeting  was  held  on  Satur-  , 
da?  evening  at  Newcastle-on-Tyne.  At  a  meeting  j 
held  at  Bristol  on  Saturday  resolutions  were  adopted  ■ 
expressing  surprise  and  regret  at  Mr.  Fawcett's  con-  ; 
doct,  and  postponing  definite  action  until  the  subject  . 
had  been  brought  before  Parliament  on  the  Post-  , 
Office  Estimates.  The  tone  of  the  meeting,  however,  ' 
was  distinctly  in  favour  of  carrying  on  the  fight  to  the 
end.  A  premature  disorganisation  of  a  service  so 
essential  to  the  public  was  condemned,  and  it  was 
determined  not  to  take  extreme  measures  until  all 
other  measures  had  failed.  But  it  was  quite  under- 
stood that  extreme  measures  might  become  necessary, 
and  the  Central  Committee  was  requested  to  call 
together  representatives  of  the  whole  service  when 
final  action  was  to  be  taken.  The  meeting  was  very 
enthusiastic  and  determined,  and  numerous  telegrams 
were  received  in  sympathy  from  different  parts  of  the 
country. — Daily  Nems,  March  21,  1881. 

The  invention  of  the  telephone  is  likely  to  prove  a 
considerable  source  of  profit,  if  not  to  the  inventors  of 
the  same  at  least  to  the  members  of  the  legal  profes. 
sioD.  There  are  many  signs  of  a  great  commotion  in 
the  telephone  world,  caused  either  by  the  ignorance  of 
patent  agents  of  the  proper  way  to  draw  up  a  patent 
specification,  or  by  the  promoters  of  telephone  com- 
panies not  ascertaining  the  conditions  under  which 
thcj  can  make  use  of  the  articles  they  supply. 

The  rights  and  wrongs  of  the  carbon  transmitter 
question  are  likely  soon  to  come  to  the  point.  Notice  has 


been  given  of  a  petition  for  leave  to  enter  a  disclaimer 
and  memorandum  of  alteration  of  certain  parts  of  Mr. 
Edison's  patent  for  "  Improvements  for  controlling  by 
sound  the  transmission  of  electric  currents,  and  the 
reproduction  of  sounds  at  a  distance."  In  addition  the 
United  Company  threaten  proceedings  against  the 
British  Gower-Bell  Companv  for  infringement  of  the 
said  Edison  patent,  to  which  the  secretary  of  that 
company  writes  :^"  In  reply  to  an  announcement  by 
the  United  Telephone  Company,  the  secretary  of  the 
Gower-Bell  Company  states  that  the  value  of  the  alle- 
gation that  proceedings  will  be  taken  for  infringing  the 
Edison  patent  may  be  measured  by  the  facts  that  the 
United  Company  did  commence  five  actions  on  that 
ground,  which  were  withdrawn,  and  that  should  legal 
proceedings  be  renewed,  this  companv's  directors  are 
satisfied  that  they  have  a  complete  defence,  and  that 
the  positions  intended  to  be  taken  by  this  company, 
as  indicated  in  the  prospectus,  can  and  will  be  main- 
tained." 

The  annual  amount  paid  for  eas  consumed  by  the 
public  lamps  of  the  City  of  London  is  about  ;^i 4,000. 
The  amount  agreed  upon  for  the  electric  lighting,  by 
way  of  experiment,  of  three  districts  for  twelve  months, 
from  sunset  to  sunrise,  is  £8,060.  It  is  roughly  esti- 
mated, says  the  Ciiiwettf  that  the  cost  of  the  experiment 
including  the  plant,  machinery,  fixing,  replacing,  and 
so  on,  will  be  sibout  four  times  the  price  now  paid  for 
gas ;  but  eliminating  these  expenses,  which  would  not 
be  recurrent,  the  cost  would  only  be  twice  that  of  gas. 
In  the  districts  where  the  experiment  is  in  operation 

as  will  not  be  used  unless  the  electric  light  should 

ail. 


f. 


A  NEW  organisation,  styled  the  New  York  Electrical 
Society,  has  lately  been  organised  in  that  city,  having 
for  its  object  the  advancement  of  the  knowledge  and 
uses  of  electricity.  The  following  officers  were  elected 
for  the  ensuing  year : — President,  F.  W.  Jones ;  Vice- 
presidents,  George  B.  Scott,  Prof.  Vander  Weyde, 
Gcrritt  Smith,  W.  J.  Dealey,  George  A.  Hamilton,  and 
G.  G.  Ward ;  Secretary,  John  W.  Moreland  ;  Trea- 
surer, M.  Brick.  The  membership  is  already  quite 
large,  and  comprises  many  of  the  foremost  electricians 
residing  in  the  vicinity  of  New  York. 

An  association  of  electricians  is  being  formed  in 
Spain. 

A  Telephone  Reissue. — ^The  Patent  Office,  after 
careful  hearing,  has  granted  to  Mr.  E.  Berliner,  a 
reissue  of  his  original  telephone  patent,  of  January  15, 
1878,  with  several  new  claims,  among  which  is  one 
that  virtually  awards  to  the  above  author  the  priority 
of  invention  and  use  of  the  local  battery  in  conjunction 
with  telephone  instruments.  Prior  to  the  invention  of 
Mr.  Berliner  it  was  necessary  to  yell  very  loud  in  order 
to  make  anybody  hear  at  any  considerable  distance 
through  the  telephone,  and  even  then  the  speaker's 
voice  was  heard  quite  faintly.  But  now,  with  this  im- 
provement added,  the  telephone  is  rendered  so  sensitive 
that  conversation  in  whispers  may  be  readily  carried 
on,  and  the  ordinary  tones  of  conversation  are  delivered 
by  the  instrument  in  the  most  perfect  and  admirable 
manner.  Mr.  Berliner  is  entitled  to  the  highest  honour 
for  his  remarkable  invention,  which  is  now  used  in  all 
parts  of  the  world.  The  patent  is  held  by  the  National 
Bell  Telephone  Company,  of  Boston,  Mass. — Scientific 
Atnerican, 

The  latest  date  for  applications  for  space  in  the 
Exposition  Internationale  d'Electricitc  is  to  be  April 
15th,  instead  of  the  31  at  ultimo. 
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-     ^roceeirings  of  Sorielies. 

PHYSICAL  SOCIETY.— March  i2tb. 

Sir  W.  Thomson  in  the  Chair. 
Newmembers— Mr.  Colvillb  Brown,  Dr.  J.  P.JouLE. 
COLONBL  FestIN  read  a  paper  by  Captain  Abnev  and 
niniKlf,  on  the  absorption  sprctra  of  organic  bodies. 
The  method  of  photogiaphing  the  infra-red  region  of 
the  spectrum  f^ave  better  remits  for  absorption  than  the 
thermopile.  Organiccompounds  were  chosen  as  giving 
larger  molecules.  The  apparatus  employed  consisted 
of.a  small  Gramme  machine  driven  by  a  Brotherhood 
-engine,  and  an  electric  lamp  urith  a  device  for  shifting 
the  negative  pole  so  aa  to  get  the  crater  on  one  side  of 
the  other  carbon 
pole  was  allowed  t 

-the  light  o£  the  arc  not  being  used.  Three  pr 
used  and  a  camera  with  a  back-iwing  to  it,  so  as  lo  gei. 
a  considerable  length  of  spectrum  in  focus.  Maps  of  the 
various  spectra  were  made  with  six  inches  of  the  sub- 
stance examined  inclosed  in  a  glass  tube.  Alcohols, 
acids,  oils,  and  water  were  examined,  and  gave  spectra 
-of  bands  and  lines.  When  hydrogen  was  absent  in  the 
compound  there  were  no  lines,  and  the  authors  con- 
clude the  lines  to  be  due  to  hydrogen.  Oxygen 
•appeared  to  obliterate  the  space  between  two  lines  and 
make  it  a  band.  The  authors  hope  by  this  method  to 
detect  the  radicles  present  in  a  substance.  They  found 
-correspondencies  between  some  lines  and  lines  in  the 

Dr.  Coffin  said  that  two  kinds  of  chloroform,  appa- 
rently the  same,  produced  different  physiological  results: 
*he  method  might  distinguish  between  these. 

Sir  William  Thouson  thought  it  might  thro*  light 
on  the  ultimate  constitution  o£  matter. 

Mr.  Brown  read  a  paper  on  the  ''  Definition  of  woric 
in  Text-books,"  and  gave  reasons  for  preferring  that  in 
Rankines'  books. 

THE  SOCIETY  OF  TELEGRAPH   ENGINEERS 
AND  ELECTRICIANS. 

An  ordinary  general  meeting  ot  this  Society  was  held 
on  Thursday,  March  34th,  Professor  Carey  Foster, 
President,  in  the  chair.  The  minutes  of  the  last  gene- 
Tal  meeting  having  been  read  and  confinned,  and  the 
list  of  new  and  proposed  members  read,  it  was  an- 
nounced that  the  council  were  making  arrangements 
for  issuing  invitations  to  members  to  meet  Professor 
Helmholtx  at  a  reception  to  be  held  shortly. 

A  paper  by  Mr.  J.  Morris,  member,  local  honorary 
secretary  and  treasurer  for  Japan,  on  "  Telegraphs  in 
Japan,"  was  read  by  the  Secretary. 

The  author  commenced  by  saying  that  it  was  only 
■bout  nine  years  aeo  that  Japan  had  become  ■  well- 
known  country.  About  that  time  seventy  miles  of  rait- 
way  were  constructed,  and  iron,  gold,  and  silver  mining 
were  actively  prosecuted.  Good  roads  were  much 
■wanted  to  enable  the  resources  of  the  country  to  be  de- 
Tsloped.  The  erection  of  telegraphR  had  bad  a  very 
beneficial  effect  in  enabling  insucrectioni  to  be 
qnelled. 

In  1869  forty  miles  of  line,  worked  by  Breguet's 
ABC  instruments,  were  in  operation.  In  1871  a 
geneokl  tystent  wa*  planned  ont  and  surreyi  made,  and 
in  one  year  materials  for  tba  cooitiuctioa  of  900  miles 


of  line  were  ordered.  Great  dlfficuUiM  were  expwi- 
enced  from  the  hostility  of  the  inhabitants  in  opposisg 
the  erection  of  the  lines.  Old  timber  was  at  firrt  ukJ 
for  the  poles,  which  perished  in  about  four  yean  01 
less,  but  these  were  replaced  by  better  wood.  Ceiu 
was  the  kind  of  wood  employed  most  extensively.  "Ir« 
poles  were  too  expensive.  The  life  of  the  cedar  wood 
varied  according  to  the  Soil  in  which  the  poles  wen 
planted.  Tarring  the  poles  was  tried  with  some  suc- 
cess, but  tar  was  difficult  lo  obtain.  As  timber  and 
labour  were  both  cheap  it  was  best  to  renew  the  polti 
from  time  to  time.  Boucherising  was  tried  lately  witk 
success.  Creosotiog  was  too  expensive.  Since  iSjl 
Morse  instruments  had  been  employed  on  all  the  linei, 
the  Siemens  pattern  being  adopted.  On  the  longeB 
line  a  translator  was  employed,  but  direct  working  had 
been  carried  on  with  80  Danlell  cells  and  vrilh  relaji 
wound  to  goo  ohms  resistance.  Single  needle  inslri- 
ments  were  used  only  on  railways;  but  these  were 
being  replaced  by  Ibe  Hone  except  for  block  woik»t 
The  insulators  were  of  the  Varley  double  shed  patten 
fixed  on  iron  brackeU,  but  arms  have  since  been  us^ 
Single  cup  insulators  of  native  manufacture  are  no» 
used  very  largely,  the  standard  of  insulation  beiitf 
40,00a  megohms.  A  cable  1,350  yards  long  was  laid 
across  between  two  islands.  A  wire  stretched  acio» 
was  first  tried,  but  was  carried  away  by  the  mast  oil 
vessel.  Siemens  plate  dischargers  were  placed  at  tta 
ends  of  the  cable.  Open  wires  on  poles  were  Uid 
across  some  creeks,  the  poles  being  protected  by  mis- 
sive timber  breakwaters;  the  spans  were  450  yitdiM 
No.  II  wire. 

In  1879  there  were  3,929*  miles  of  line,  and  gJU 
miles  of  wire  in  working  order.  In  1871  a  school  lor 
teaching  operators  was  started;  and  in  1880  227  oft" 
latter  had  been  appointed  and  97  were  under  tuitioi. 
English,  French,  ic.,  formed  a  part  of  the  instrudws 

A  difficulty  In  signalling  arose  from  the  absence  of  a 
regular  alphabet  in  the  Japanese  language.  For^- 
seven  signs  were  employed  for  the  purpose.  Th« 
maintenance  of  the  lines  was  such  that  it  was  rare  for 
a  fault  to  be  of  longer  duration  than  one  half  a  day. 
In  ten  months  there  were  153  faulU  of  6  hours'  dura- 
tion,  85  of  13  hours,  37  of  34  hours,  and  21  exceeding 
that  time.  The  linemen  had  each  charge  of  about  30 
miles  of  line. 

The  rice  trade  had  benefited  considerably  by  the 
telegraph,  and  owing  to  tho  communication  it  wu 
possible  to  send  food  at  once  to  famine-infected  dis- 
tricts instead  of  it  being  necessary  to  keep  large  stores 
of  rice  as  was  formerly  the  cose. 

In  1879  the  receipts  were  ^io8j23,  against  ;£ioi,674 
expenses.  This  was  the  first  year  In  which  the  re- 
ceipts exceeded  the  elpenaes.  The  total  number  of 
messages  forwarded  was  i,a7«,756,  96  per  cent,  being 
Japanese.  The  tariff  was  too  low  at  first  to  prove  le. 
munerative.  Twenty  characters  could  be  sent  thirty 
miles  for  a  penny.  Several  new  cables  had  recently 
been  laid  down.  Tests  of  the  wires  were  taken  twice  * 
weelr  with  a  tangent  galvanometer,  and  Wheatstonc 
bridge  measurements  for  conductivity  were  also  made 
The  insalation  of  the  lines  arera^  l}  megahms 
Spiders  were  very  troublesome  in  lowering  insulation. 
In   1879   it2  ordinaiy  offices  were  openei)  and  70  rail 

Specimens  of  telegraph  material  of  native  manufac. 
ture  were  exhibited,  and  notably  some  copper  wir« 
Insulated  with  lacquer  alone. 

At  the  conclusion  of  the  paper  a  short  dlscussioi 
ensued,  in  which  Messrs.  Betts,  Dresing,  sad  Preeci 
took  part,  the  meeting  then  adjourned  till  the  tftt 
April. 
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Ueto  f  atmfs— 1881. 


"  Improvements  in  electric  and  automatic  sig- 
l  apparatul,  for  uie  in  (he  block  syitem  and  (or 
:in|r  level  crossings  on  railway  aad  tramway 
E.  Db  Pass.  (Communicaled  by  H.  Leblanc 
.  V.  A.  Loiseau.)     Dated  Maich  8. 

*■  Apparatus  (or  operaiing  fog.bella."  W.  P. 
■sow.  (Communicaled  by  the  Inlernational  Fog- 
ompany.)     Dated  Match  8. 

"  Galvanic  batteries."    G.  F.  Redfern.    Dated 

8. 

i.  "  Veber-meler^  or  devices  (or  meaiuring  and 

rinf  the  < 

BRawBft. 
Uauch  9- 

I.  "  Improvements  in  electric  lumps,  Candle 
t,   or  candles   and  apparatus  connected  Ihere- 

J.  A.  Bbrl*.     Dated  March  lo, 
b  "Electric  light  apparatus."    A.  A.   Common 
.  F.  JoKL.     Dated  March  lO. 

I.  "A  rotary  hawse  pipe  for  light-ships  or  other 
'  I,  for  the  purpose  ol  keeping  submarii 


>r  telephone  cables 


m proved   system 

.nd  apparatus  and  m 
red  therein."  B.  J.  B.  MlLLs.  (C 
A.  Leggo.)  Dated  March  14, 
r.  "  Improvements  in  voltaic  ballcries,  which  Jm. 
Dents  are  also  applicable  to  secondary  batteries.' 
loHNSOH.  [Communicated  by  La  Societe  Anc 
la  Force  et  la  Lumiere,  Soci^te  Ginrrale  di 
tieit*.)      Dated  March  14. 

r.  "Electrical  bath  apparatus."     W.   R.  Lake, 
nnnieated  bj  B,  Barda.)      Dated  Match  14. 


1233.  "Electiic  lamps."  H.  E.  M.  D.  C.  UproK- 
Daled  March  21. 

1335.  "A  new  system  of  electric  light,  called  the 
pneunio-electric  system."  G.  A.  Tabourin.  Dated 
March  31. 

1336,  "Improvements  in  electric  tamps,  candles. 
candle  holders,  and  apparatus  connected  therewith." 
J.  A.  BEKtv.     Dated  Marchsi. 

1240.  "  Armatures  for  dynamo  or  magneto -electric 
machines,  electric  engines,  and  molors."  E.  G. 
Bbewer.     (Communicated  by  T.  A.  Edison.)     Datei* 

1357.  "  fjiving  telegraph  wires."  S.  PlTT.  (Com- 
municated by  W,  B.  Espent.)     Dated  Match  23. 

U73.  "  Improvements  in  Ihc  manufacture  ol  collon- 
covered  wire  and  in  machinery  therefor."  W.  R. 
Lakb.  [Communicated  by  H.  Splitdoif.)  Dated 
March  23. 

ABSTRACTS    OF     PUBLISHED 

SPECIFICATIONS,  1880. 
3893.  "  Apparatus  for  generating  electric  currents." 
William  Bulleb  Fullehton  Elphinstonh  and 
Charles  Wflson  Vincent.  Dated  July  13.  8d. 
Relates  lo  improvcmenls  in  the  dynamo-electric 
machine  for  which  letters-patent  were  obtained  bear- 
ing dale  37th  January.  1879,  No.  332,  the  object  be- 
ing to  render  the  action  of  the  machine  comparatively 
steady  and  uniform,  and  to  enable  it  to  produce,  when 
desired,  an  alternating  current.  The  first  of  these 
results  is  obtained  in  pari  by  arranging  the  coils 
diagonally  upon  the  armature  drum.  This  arrange- 
ment insures  that  when  the  drum  is  rotating  the  coils 
will  so  follow  each  other  that  one  will  enter  the  field 
before  the  immediately  preceding  coil  has  left  that 
field.  A  further  improvement  lending  to  this  end  and 
providing  also  for  the  production  of  an  alternating 
current  is  to  cause  a  definite  proportion  of  the  induced 
current  to  circulate  through  the  elect ro-magnels.     Fig. 

1  is  a  longitudinal  central  section  ol  the  machine  ;  fig. 

2  is  a  transverse  section  of  the  same  taken  in  the  line 
I,  2,  of  fig.  I.  A,  A,  are  standards  boiled  to  the  bed 
plate,  e,  and  carrying  a  fined  shaft,  C.     To  this  shaft 


,  "Telegraphy,"  S,  Pitt.  [Ci 
D.)  Dated  March  15. 
.  "Improvements  in  electrical 
ticatly  recording  or  registetin 
given  and  received,  applicabi 
s  and  for  other  registering  purposes.' 
H.     Dated  March  ig. 


THE  TELEGRAPHIC  JOURNAL. 


by  screws  inserted  in  its  peripher;  Or  in  any  other  con- 
venient manner.  Surrounding  the  drum  ate  hnnlcs  of 
iniulaled  wire  laid  diagonally,  and  so  as  to  cover  flie 
periphery  of  tlie  drum.  The  way  of  arranging  these 
hanks  and  of  turning  down  the  terminals  of  the  hanks 
to  the  conimutalOF  is  clearly  shown  by  tig.  3.  This 
armature  drum  Is  situate  between  the  side  frames,  f,  r, 
which  are  bolted  to  the  bed  plate,  B,  and  are  secured 
together  by  tranvecse  lie  rods.  The  use  of  these  side 
frames  is  to  carry  the  magnets,  g,  which  surround  the 
armature  drum  and  constitute  the  outside  lield  mag- 
nets. These  magnets,  a,  are  composed  of  plates  of 
soft  iron  having  a  V-shape  in  cross  section,  which 
shape  facilitates  the  winding  on  of  the  insulated  wire. 
The  magnets,  c,  are  set  radially  and  concentrically 
around  the  armature  drum,  and  are  secured  to  the  side 
frames  by  transverse  bars  of  wood,  o',  which  enteiid 
from  one  side  frame  to  the  other.  H  is  the  commutator 
keyed  on  a  sleeve  of  the  armature  drum,  and  1  is  a  band 
pulley  cast  with  the  other  sleeve  of  the  drum.  Through 
this  pulley  rotary  motion  is  imparted  to  the  armature 
drum  for  the  purpose  of  setting  the  machine  in  action  ; 
K  is  an  annular  frame  supported  by  pillars,  k',  which 
Stand  up  from  the  bed  plate.  This  frame  is  arranged 
cQoeentric  with  the  armature  drum,  and  is  formed  with 


brush 


a  rebate  at  its  inner  side  to 

Eondingly  rebated,  which  can 
olders.  By  referring  to  the  seciionaj  view,  ng.  a,  u 
will  be  seen  that  the  magnet,  □,  is  formed  with  six 
leaves,  Upon  these  leaves  the  insulated  wire  Is  so 
coiled  as  to  constitute  them  alternately  north  and  south 
poles  as  indicated  by  the  letters,  n,  S.  Similarly  the 
magnets,  c,  ate  so  arranged  as  to  present  opposing 
poles  to  the  several  poles  of  the  magnets,  d.  as  also 
indicated  by  the  letters,  N,  s.  Both  the  internal  and 
external  magnets  are  provided  with  broad  pole  pieces 
for  the  purpose  of  presenting  broad  magnetic  fields  to 
the  coiU  oc  hanks  of  the  rotating;  armAluce,  and  the 
coils  of  these  two  sets  of  magnets  are  connected 
together,  and  to  their  collecting  brushes,  by  wires  in 
any  convenient  manner.  The  inclination  of  the  hanks 
of  the  armature  with  respect  to  the  axis  of  the  drum 
(nay  vary  without  material  detriment  to  the  object  in 
view  so  long  as  the  hanks  in  their  revolution  follow 
each  other  in  such  manner  that  a  fresh  hank  will  enter 
the  field  before  the  immediately  preceding  one  has  left 


2989.  "  Electric  pile."  Michel  SrAVRot)  Auris 
and  Pahao[ot[s  Stavroi;  'AtAPis.  Dated  July  u. 
2ft.  This  invention  relates  to  an  electric  pile  of  con- 
stant current  and  great  intensity,  and  is  an  impton- 
ment  or  modification  of  the  Bunsen  and  the  Daaiell 
pile.  The  improvement  essentially  consists  in  tubiti. 
tutingfor  the  acid  or  acidulated  liquid  usually  employed 
in  the  outer  vessel  of  the  pile,  a  solution  in  distiUed 
water  of  any  salt,  but  particularly  of  cyanide  of  potas- 
sium, or  of  caustic  potash,  or  of  sal-ammoniac  id  tbe 
proportion  of  about  lo  parts  of  salt  to  loo  of  walec, 
Instead  of  the  saltsabove  indicated,  the  folloning  vege- 
table substances  can  be  used  in  the  state  of  intvson. 
decoction,  or  otherwise,  namely,  sulphate  of  quinine 
qu.Tssia  amara!— For  the  sulj)hale  of  quinine 
employed  about  3 1  grains  (316  milligrammes)  of  quii 
for  555  grains  (36  grammes)  of  water ;  for  the  qua 
amara  the  same  proportion  is  adopted  as  for  the  said 
above  indicated.  The  liquid  in  the  inner  porous  veucl 
'    "  -    ..     -      «a  and  Daniell  piles.    (/V». 


OH/V.) 


n,  steel, be,  with  nickeI,CDbait,*ld 


3043-  "I 
their  alloys."  F.  C.  1 
Theodot  Fleilmann,  of  Iserlohn,  Prussia,  Gennaiif.) 
Dated  Ju!y24.  2d.  Relatestoan  improvement  ooapro' 
cess  previously  patented,  in  which  the  principal  coodi. 
lion  for  success  is  the  complete  exclusion  of  air  from  the 
surfaces  to  be  welded.  This  is  effected  by  wrappinglSc 
metals  tO  he  united  with  thin  metal  sheets,  eipiiti(i{ 
them  to  the  required  heat,  and  uniting  them  afterwards 
by  the  hammer  or  by  rolling,  the  metal  sheets  aid  « 
tppers  being  subsequently  removed  from  the  product 


3063. 


"Auto 


iry  other  suitable 

tic   fire  ; 

irom  abroad  by  Frederick  B 
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pose,  tocher  with  other  instruments,  a  "  detectoi "  is 
employMl.  A  side  »iew  of  the  detector  is  showa  by 
fig.  I,  and  fig.  a  is  a  plan  of  the  same,  !l  eonsists  of 
two  straight  compound  blades  a  and  b,  and  each  blade 
is  composed  oC  two  strips  of  different  metals  soldered 
together  in  such  manner  that  when  heated  the  com- 
pound blade  will  become  somewhat  curved.  These  two 
bladta  ate  placed  side  bj  side,  and  parallel  the  one  to 
the  other.  At  one  end  they  are  attached  to  insulateil 
sapports  (npon  which  are  the  biadinf;  screws,  r,  c,  for 
holding  the  ends  of  the  circuit  wires),  and  at  the  other 
end  one  blade  is  provided  with  a  contact  screw,  a',  by 
which  it  makei  contact  arith  an  arm,  A',  provided  upon 
the  olbec  blade.  Adjusting  screws,  d  and  d^,  are  also 
provided  to  press  upon  the  blades  near  their  attach- 
ments to  the  insulated  supports  for  the  minute  rcgula. 
lation  of  the  contact  between  the  blades  at  their  other 
ends.  One  of  the  compound  blades,  viz.,  a,  is  provided 
with  3  sheath  of  paper,  but  the  other,  6,  is  left  bare. 
The  whole  of  these  parts  are  contained  within  a  cage,  e, 
which  serves  to  protect  them  trom  mechanical  injury. 
e'  is  a  turn  button  for  closing  the  end  of  the  cage  after 
the  instrument  has  been  adjusted;  e' is  a  stem  on  the 
side  of  the  cage  to  enter  a  socket  conveniently  placed 
to  hold  the  instrument.  One  or  more  of  these  detectors 
is  placed  in  each  room  or  place  where  protection  may 
be  jodged  to  be  necessary,  and  each  is  connected  with 
a  balteiy  so  that  an  electric  current  continues  to  flow 
through  the  detector  so  long  as  the  two  blades  of  the 
instnament  continue  in  metallic  contact.  In  the  circuit 
with  each  detector  there  is  an  electro-magnet,  which 
serves  so  to  increase  the  resistance  of  the  circuit  as  to 
prevent  undue  waste  in  the  battery,  and  the  magnet  also 
serves  to  hold  an  armature,  and  when  at  any  time  the 
circuit  is  broken  the  movement  of  the  armature  closes 
the  circuit  of  an  electric  bell,  this  being  the  instrument 
by  which  the  alarm  is  sounded. 


€xiy  |[otes. 


Old  BVoad  Street,  March  30,  18S1. 
DiftEcr  Spanish  Telbgraph  Compasv,  Limited. — 

The  report  of  the  directors  for  the  half-year  ending 
31st  December,  iSSo.  states  that  the  shareholders 
will  no  doubt  observe  with  (atbfaction  that  the  ac- 
counts for  the  half-year  ending  31st  December,  iSSo, 
show  a  balance  to  the  credit  of  prolit  and  loss  of 
^£•^,963  Os.  3d.  The  traBic  receipts  foe  the  half-year 
are  £1,651  14s.  in  excess  of  those  for  the  correspond- 
ing half-year  of  1879.  Both  cables  have  continued 
during  the  whole  six  months,  and  are  now,  in  perfect 
condition.  The  underground  line  to  connect  the  land- 
ing of  the  Bilbao  Cable  at  the  Lizard  with  (he  Fost- 
O^ce  at  Falmouth  has  been  completed  in  the  most 
satisfactory  manner,  and  the  Company's  new  offices  in 
the  Post-Oilices  Buildings  at  Falmouth  were  opened  on 
I2th  January  last.  The  accounts  for  the  construction 
of  this  line  ate  not  yet  complete,  but  the  directors 
expect  that  the  total  cost  will  only  slightly  exceed  the 
estimate  of  j£l,SOO-  The  directors  ate  happy  lo  be  able 
to  state  that  the  arrangements  they  succeeded  in 
making  with  the  French  and  Spanish  Telegraph  Ad. 
ministrations  for  a  reduced  rate  over  the  Barcelona 
Cable,  which  came  into  force  on  ist  January  last,  have 
considerably  increased  the  net  earnings  of  that  cable. 
After  paying  the  dividend  on  the  preference  jhares  for 
the  half-year  there  will  remain  .£4,040  iGs.  3d.,  out  of 

^       which  the  directors  recommend  that  the  arrears  of  los. 

I     ocrihaie,  amounting  lo  .£'1,921  tos.,  still  due  on  the  pre. 

kMMMihares,  bepaid,  and  the  balance  (/[.iigGs.jd.) 


added  to  the  reserve  fund,  which  will  then  amount  to 
£3,lgy  iSa.  Sd.  The  meeting  takes  place  on  Thursday 
March  3 1  st  at  the  Company's  offices. 

Thb  WasrERN  and  Brazilian  Telegraph  Cosi- 
PANV,  Limited, — The  directors  have  issued  their  report 
and  the  accounts  of  the  Company  for  the  year  ended 
30th  September,  iSSo.  It  is  sUted  that  the  total  eaio- 
ings  amounted  to  ;£ilo,933  os.  gd.i  amount  returned 
on  royally  acconnt,  £3,000;  total  £113,933  "S-  S^-t 
or  an  increase  of  £:8,I99  6s.  4d,,  as  compared  with 
last  year.  The  ordinary  working  expenses  for  the  year 
amounted  lo  £33,1 79  Ss.  8d.,  as  against  £31  ,a73  l^s  4d.i 
or  an  increase  of  £1,900  los.  4d.  The  maintenance  for 
the  year  amounted  to  £41,849  2s.  3d.,  as  againlt 
£24,270  IDS.  7d,;  or  an  increase  of  £17,578  lis.  83. 
The  debenture  interest  for  the  year  amounted  to  ■ 
£33,120  ips,  6d.,  as  against  £17,258  OS.  lid.;  or  an 
increaseof  £5,862  183.  jd.  The  increase  of  ordinaty 
vforking  expenses  is  made  up  mainly  of  legal  charge). 
The  increase  of  expenditure  on  maintenance  accouitt 
arises  from  the  fact  that  two  ships  had  to  be  employed 
to  get  the  system  into  good  working  order,  and  after. 
wards  it  became  necessary  to  bring  the  Narseman 
home  for  repairs,  and  with  a  view  to  her  return  with 
more  cable.  The  additional  steamer  Inttrnatioaat 
was  finally  discharged  in  July  last ;  the  heavy  payments 
under  this  head  in  Abstract  "B"  then  ceasing.  De- 
ducting the  above  expenses  from  the  revenue  there 
remains  a  balance  of  £35,904  las.  lod.,  plus  return 
royalty  account,  £3,000*;  together  £38,904  13S.  lod. 
The  interest  on  the  A,  B.and  C  debentures  amounts 
to£23,i2oi93,6d.,leavinga balance  of  £15,783  13s. 4d. 


this  has  to  be  placed  £3,9^  6s.  1  id.,  balance 
Drought  forward  from  last  year,  and 
£10,300  15s.  9d.  rebate  on  former  issue  of  C  debe 


if  renewal  ai 


'g  £1,515  105.  8d.  to  be  carried  toiward  to  the 
curreot  j'ear.  The  C  debentures  had  lo  be  withdrawn 
from  circulation,  and  the  rebate  still  standing  to 
debit  account,  under  the  advice  of  the  auditor,  to  be 
made  a  special  charge  against  the  earnings  of  the  yea^. 
It  is  a  source  of  some  satisfaction  to  the  board  that  the 
exceptional  expenses  of  the  year,  amounting  in  the 
aggregate  to  £31,846  14s.  ad.,  have  all  been  met  out  of 
revenue.  The  insertion  of  the  sheathed  cable,  as  al- 
ready reported,  has  considerably  improved  the  working 
of  the  line,  and  during  the  past  year  the  interruptions 
have  been  less  frequent.  Arrangements  are  being  made 
for 'the  shipment  of  the  remaining  aoo  miles  of  sheathed 
cable  to  Brazil,  and  the  directors  hope  that  as  this 
is  substituted  for  Ihe  deep  sea  type,  the  lines  will  con- 
tinue to  work  with  increasingeOiciency.  The  directors 
wgtet  to  state  that  the  competition  of  the  Brazilian 
Government  land  Hoes  still  continues.  The  represen- 
tations of  the  board  conveyed  through  the  secretary, 
■who  was  sent  lo  Braiil  last  year,  were,however,  favour- 
ably received,  and  he  succeeded  in  obtaining  Ihe 
appointment  of  a  special  Commission  to  determine 
the  question.  A  change  of  government  unfortunately 
occurred,  and  the  Company's  petition  was  thrown  out, 
but  the  directors  are  using  every  effort  to  obtain  a  just 
a.nd  favourable  decision.  The  board  can  only  reiterate 
their  formerly  expressed  opinion  that  the  best  means  to 
meet  (he  competition,  and  to  promote  the  Company's 
prosperity,  is  to  keep  (he    lines  in  an  eHective   state. 


i 


Sine 


ecting    I 


:    last,  i 


ibent  upon  (he  board  to  commence  actions  for  the 
recovery  of  large  sums  of  money,  which  they  are  ad- 
vised were  improperly  expended  in  the  promotion  of  this 
Company  and  the  Great  Western  Telegruph  Company. 
The  action  is  now  about  (0  be  entered  for  trial,  and  is 
expected  to  be  heard  shortly.  In  the  meantime,  the 
matter  being  iui/HiJicr,disouSi\oti-Ha'A&.\i«>3.a&«\i£ite^ 
and  improper.  TUca!«ecl.QTs\'i\eteVoTC,a.5;'C »  — -■" 
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advice  of  counsel,  have  decided  to  defer,  for  the  present, 
the  holding  of  the  annual  meeting.  Any  information, 
however,  which  may  be  desired  as  to  accounts,  &c.,  will 
be  afforded  by  the  officers  of  the  Company.  Sir  Edward 
Watkin,  Bart.,  M.P.,  and  Messrs.  Cross,  Mendel  and 
Cooke  have  retired  from  the  direction;  the  vacancies  thus 
created  have  been  filled  by  the  election  of  Messrs.  Earle, 
Wood,  Goodsall,  and  Sir  Henry  Drummond  Wolff, 
P.C.M.G.,  K.C.B.,  M.P.,  the  latter  gentleman  having 
accepted  the  position  of  chairman  of  the  Company.  In 
reference  to  the  cable  of  the  Central  American  Tele- 
graph Company  between  Para  and  Demerara  the  board 
nave  felt  that,  looking  at  the  large  amount  standing  to 
the  Company's  credit  in  the  balance  sheet  on  that 
account,  an  effort  should  be  made  to  insure  a  thorough 
examination  of  the  state  of  the  cable  with  a  view  to  its 
repair  should  such  examination  show  this  to  be  advis- 
able. Arrangements  have  therefore  been  made  for  a 
careful  survey  of  this  property.  The  A  and  B  deben- 
tures which  matured  on  1st  August  last  were  duly 
redeemed,  and  the  shareholders  are  aware  that  in  March 
of  last  year  the  directors,  with  their  sanction,  created 
jf2ob,ooo  A  debentures,  and  ;f25o,ooo  B  debentures, 
redeemable  on  the  2nd  February,  1910,  by  means  of  an 
accumulative  sinking  fund,  and  annual  drawings,  com- 
mencing in  1890;  power  being  also  given  for  the  issue 
of  a  furthur  sum  or  ;S50,ooo  B  debentures,  both  classes 
of  debentures  bearing  6  per  cent,  interest.  The  repai  r- 
ing  steamer  Norseman,  completely  repaired,  furnished 
with  new  engines,  boilers,  &c.,  left  for  Brazil  in  June, 
fully  equipped  in  every  respect.  The  repairs  were 
effected  at  a  moderate  cost,  the  directors  having  been 
able  to  make  the  contract  at  a  time  when  labour  and 
materials  were  cheap.  The  ship  took  out  200  of  the 
400  miles  of  cable  ordered  from  the  Telegraph  Con- 
struction Company,  and  has  since  been  engaged  in 
several  repairing  expeditions,  giving  entire  satisfaction. 

The  Eastern  Telegraph  Company  (Limited)  have 
declared  a  dividend  of  2S.  6d.  per  share,  free  of  income- 
tax,  for  the  quarter  ended  December  31,  1880,  and  one 
of  3s.  per  share  on  the  6  per  cent,  preference  shares,  less 
income-tax,  for  the  quarter  ended  March  31,  1881. 
The  half-yearly  interest  on  the  6  per  cent  debentures 
will  be  paid  on  April  15  next,  at  the  banking-house  of 
Messrs.  Glyn,  Mills,  Currie,  and  Co. 

The  Eastern  Extension  Company  give  notice  of  final 
dividend  of  23. 6d.  per  share,  with  bonus  of  is.  per  share, 
making  6  per  cent,  for  the  year  1880,  carrying  forward 
^^69,178. 

At  the  meeting  of  the  Hamburg- Heligoland  TeFe- 
graph  Company  the  dividend  for  ifeo  was  fixed  at  15 
marks  or  14s.  jd,  per  share. 

The  dividend  of  the  German  Union  Telegraph  Com- 
pany for  the  year  1880  will  be  30  marks  or  10  per 
cent.,  12  marks  or  4  per  cent,  of  which  was  paid  in 
January  last. 

Under  date  the  16th  March  it  was  notified  that  the 
Brest-St.  Pierre  cable  of  the  Compagnie  Fran^aise  was 
interrupted  close  to  St.  Fierre.  The  Pouyer-Quertier 
s.s.  was  to  leave  at  once  to  effect  the  necessary  repairs. 

The  Daily  News  of  March  21,  in  recommending 
reduced  tarifE  for  Anglo-American  telegrams,  states 
that  no  fewer  than  nvc  new  competing  cables  are 
threatened  from  various  quarters. 

A  Reuter's  telegram  of  March  15  mentions  that  the 
Asiatic  Cable  Bill  passed   on   that  date  the  second 
eading  in  the  Dominion  House  of  Commons. 


The  Globe  Telegraph  and  Trust  Company  gives 
notice  that  interim  divideods  for  quarter  eoding 
April  18, 1 881,  of  3S.  per  share  on  the  preference  shares, 
being  at  the  rate  of  6  per  cent  per  annum ;  and  28. 6d. 
per  share,  being  at  the  rate  of  4  per  cent,  per  anoam^ 
on  the  ordinary  shares. 

The  folbwing  are  the  final  quotations  of  telegraphs  :— 
Anglo-American,  Limited,  5 7^-57^;  Ditto,  Prefened,86' 
87 ;  Ditto,  Defierred,  29-1^ ;  Black  Sea,  Limited,  — ; 
Brazilian  Submarine,  Limited,!  o^-i  of;  Cuba,Limited,  8i* 
9i;  Cuba,  Limited,  10  per  cent  IVefcrence,  i6i- 1 6| ;  Direct 
Spanish,  Limited,  ^i'Ak ;  Diiect  Spanish,  10  per  cent  Pkt- 
ference,  14-15  ;  Direct  United  States  Cable,  Umiied, 
1877,  ioi«ii;  Scrip  of  Debentures,  102-104;  EsMeni, 
Limited,  9I-9I ;  Eastern  6  per  cent  Preference,  I2f-I2i; 
Eastern,  6  per  cent  Debentures,  lepayabk  October,  i88j, 
104-107 ;  Eastern  5  per  cent  Debentures,  repayable  Angoii^ 
1887, 102-104 ;  Eastern,  5  per  cent,  repayable  Aug.,  1899^ 
102-105;  Eastern  Extension,  Australasian  and  Chinab 
Limited,  io|-iof ;  Eastern  Extension,  6  per  cent  Debcntne^ 
repayable  February,  1891,  108-111 ;  5  per  cent  Anatiafias 
Gov.  Subsidy  Deb.  Scrip,  1900,  104-106;  Ditto,  ttgutatA, 
repayable  1900,  104-106  ;  Ditto,  5  jser  cent.  Debientnit, 
1890,  102-104;  Eastern  and  South  African,  Limited 
5  per  cent.  Mortgage  Debentures,  redeemable  1900^ 
IOI-IQ3;  Ditto,  ditto,  to  bearer,  101-1Q3;  Gcrmas 
Union  Telegraph  and  Trust,  i  i-i  ij ;  Globe  Teleqg^raphand 
Trust, Limited,  6i-6i;  Gbbe,  6  per  cent.  Preference,  I2|-ia|f 
Great  Northern,  iii-ii^;  5  per  cent.  Debofitures,  I03> 
106 ;  Indo-European,  Limited,  26i-27i;  London  Pladno* 
Brazilian,  Limited,  6i-6i ;  Mediterranean  Extension,  Limi- 
ted, 2I-3;  Mediterranean  Extension,  8  per  cent  Piefcicaec, 
lo-iol;  Reuter's  Limited,  ioi*iil;  Submarine,  ^0-290; 
Submarine  Scrip,  2f-a|;  Submarine  Cables  Trust,  99* 

102;    United  Telephone  Company,  ;  West  Cotft 

of  America,  Limited,  4f-4f ;  West  India  and  Pananu^ 
Limited,  x|>ii;  Ditto,  6  per  cent.  First  Preference,  6i-6|i 
Ditto,  ditto.  Second  Preference,  5i-5l;  Western  and  Biap 
zilian,  Limited,  8|-8|;  Ditto,  6  per  cent  Debentures  "A,** 
103-107 ;  Ditto,  ditto,  ditto,  <*  B,*'  98.102 ;  Western  UniOB 
of  U.  S.  7  per  cent,  i  Mortgage  (Building)  Bonds,  I22* 
127;  Ditto,  6  per  cent.  Sterting  Bonds,  101-104;  '^^ 
graph  Construction  and  Maintenance,  Limited,  3ii-32; 
Ditto,  6  per  cent  Bonds,  105-108;  Ditto,  Second  Boost 
Trust  Certificates,  3}-4;  India  Rubber  Company,  i8}- 
19 ;  Ditto,  6  per  cent.  Debenture,  103-106. 


TRAFFIC  RECEIFFS. 


Name  of  Company. 


Anglo-American 

Brazilian  Submarine ... 

Cuba  Submarine    

Direct  Spanish    

Direct  United  States... 

Eastern     

Eastern  Extension 

Great  Northern  

Indo-European    

Submarine 

West  Coast  America ... 
Western  and  Brazilian 
West  India 


Fedrdasy. 

1881.           iSto. 

£              £ 

49,180 

40)830 

15.104 

13.517 

2,900 

3»MO 

1,876 

*•• 

•16,390 

... 

46,463 

44.591 

28,021 

25,190 

16,880 

... 

14,160 

itt 

»•• 

... 

1,300 

10,169 

•t. 

4,320 

548S 

IvCKKASBOr 
DbCRZASS' 


Inc.  9,350 
Inc.  1,587 
Dec.  240 


Inc.  1,879 

Inc.3,9!3> 
Inc.  3,620 


Dec.  ii,6J 


"  Receipt   in  January,  ;Ci6,i8o. 


Apkil  is,  i88i.] 
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HE  TELEGRAPHIC  JOURNAL  AND 
ELECTRICAL    REVIEW. 

Vol.  IX. — ^No.  197. 


PROFESSOR  HELMHOLTZ. 

)aE  Society  of  Telegraph  Engineers  and  of  Elec- 
iciaiis,  by  its  convtrsasioiu  held  on  the  lith  inst. 
t  UniTersity  College,  has  paid  a  graceful  tribute  to 
Be  of  the  most  distinguished  physicists  of  the  pre- 
snt  century,  and  at  the  same  time  has  given  a 
liking  proof  of  its  desire  to  be  no  longer  con- 
deied  as  a  Society  exclusively  devoted  to  Tele- 
tijAy. 

The  new  title  adopted  by  the  Society,  althgugh 
mdered  necessary  by  its  determination  to  lengthen 
I  cords  and  strengthen  its  stakes,  was  hardly  a 
ifficieat  inauguration  of  the  change,  but  the  step 
has  taken  has  certainly  supplied  this  omission. 
If  the  Society  were  purely  telegraphic,  the  re- 
ption  given  to  Professor  Helmholtz  would  be 
einingless^  as  the  great  physicist  has  not  directly 
ntified  himself  with  telegraphic  science ;  as 
.  electrical  society,  however,  it  has  done  well  in 
ring  honour  to  the  distinguished  physicist,  and 
likely  to  bring  itself  into  prominence  by 
dng  so. 

Professor  Herrman  Ludwig  Ferdinand  Helm- 
iltz,  one  of  the  most  distinguished  natural  philo- 
phers  and  physiologists  of  the  present  century, 
IS  bom  at  Potsdam,  in  August,  1821.  After  ob- 
ning  his  degree  as  Doctor  of  Medicine  he  served 
*  a  time  as  a  military  surgeon,  and  became,  in 
49,  Extra-ordinary  Professor,  and  in  1852,  Ordi- 
ry  Professor  of  Physiology  in  the  University  of 
^nigsberg;  in  1855  he  become  Professor  of 
ijrsiology  in  the  University  of  Bonn,  and  in  1858, 
ofessor  of  Physiology  in  that  of  Heidelberg, 
itween  1847  and  1854  he  published  a  most  re- 
irkable  and  original  series  of  papers  on  the 
ation  amongst  the  physical  forces,  in  which  he 
d  the  foundation  of  that  branch  of  the  general 
50ry  of  physical  energy  which  shows  how  elec- 
;;ity  and  magnetism  as  well  as  heat  and  motion 
1  be  brought  under  that  theory.  In  1852  he 
itrived  a  new  method  of  experimenting  on  the 
nbination  of  the  colours  of  the  spectrum,  by 
lich  all  the  possible  combinations  of  those  colours 
pairs  were  exhibited,  and  various  unexpected 
Is  and  laws  were  discovered.  He  has  also  in- 
stigated experimentally  the  velocity  with  which 


sensation  and  volition  are  transmitted  by  the 
nerves  of  different  animals,  the  laws  of  the  sensi- 
bility of  the  retina,  the  development  of  heat  and 
waste  of  substance  by  muscular  action,  and  the 
mode  of  vibration  of  the  strings  of  violins  and 
other  musical  instruments,  making  in  each  case 
most  interesting  and  valuable  additions  to  our 
knowledge.  The  whole  of  the  researches  of  Pro- 
fessor Helmholtz  are  marked  by  rare  exactness  and 
care  in  the  observation  of  details  combined  with 
still  more  rare  comprehensiveness  and  soundness 
of  generalisation,  as  is  evidenced  in  his  "  Popular 
Lectures  on  Scientific  Subjects,"  which,  thanks  to 
Professor  Tyndall,  have  been  admirably  translated 
by  Dr.  Atkinson  ;  by  his  great  work  on  "  The  Sen- 
sation of  Tone  as  a  Physiological  Basis  for  the 
Theory  of  Music,"  translated  by  Mr.  Alexander  J. 
Ellis,  F.R.S.,  and  by  his  essay  entitled  "Die 
Erhaltung  der  Krafte"  (the  conservation  of  energy) 
communicated  to  the  Physical  Society  of  Berlin  in 
1847,  and  which  brought  forth  the  remark  of  Dr. 
Du  Bois  Raymond, ''  that  it  was  the  production  of 
the  first  head  in  Europe  since  the  death  of  Jacobi." 


MOLECULAR  ELECTRO-MAGNETIC 
INDUCTION. 


By  PROFESSOR  D.  E.  HUGHES,  F.R.S. 
(Read  before  the  Boyal  Society,  March  17th,  t88i.) 


CContinued  from  page  222.) 

The  following  table  shows  the  influence  of  a  per- 
manent twist,  and  that  the  current  obtained  when  the 
wire  was  freed  from  its  elastic  torsion  was  in  opposi- 
tion to  that  which  should  have  been  produced  by  the 
permanent  twist.  Thus,  a  well-softened  iron  wire, 
I  millim.  in  diameter,  g^iving  60^  positive  current  for  a 
right-handed  elastic  torsion  of  20^,  gave  after  i^'So 
permanent  torsion  a  negative  current  of  lo**. 

1  complete  permanent  torsion  (right-handed)  negative,  lo 
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At  this  point  the  fibres  of  a  soft  wire  commence  io 
separate,  and  we  have  no  longer  a  complete  single 
wire,  but  a  helix  of  separate  wires  upon  a  central 
structure. 

If  now,  instead  of  passing  the  current  through  the 
coil,  I  pass  it  through  the  wire,  and  place  the  telephone 
upon  the  coil  circuit,  I  find  that  I  obtain  equally  as 
strong  tertiary  currents  upon  the  coil  as  in  the  previous 
case,  although  in  the  first  case  there  was  produced 
longitudinal  electro-magnetism  in  the  perpendicular 
wire  by  the  action  of  the  coil,  but  in  the  latt^t  c^.%ft 
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none  or  the  most  feeble  electro -magnetism  was  pro- 
duced; yet  in  these  two  distinct  cases  we  have  a  power- 
ful current  produced  not  only  upon  its  own  wire,  but 
upon  the  coil,  thus  proving  that  the  effects  are  equally 
produced  both  on  the  wire  and  coil. 

If  we  desire,  however,  in  these  reversible  effects  to 
produce  in  both  cases  the  same  electromotive  force, 
we  must  remember  that  the  tertiary  current  when  re- 
acting upon  its  own  short  wire  pfoduces  a  current  of 
great  quantity,  the  coil  one  of  comparative  higher  in- 
tensity. We  can,  however,  easily  convert  the  great 
quantity  of  the  wire  into  one  of  higher  tension  by  pass- 
ing it  through  the  primary  of  a  small  induction  coil  I 
whose  resistance  is  not  greater  than  one  ohm.  We  can 
then  join  our  telephone,  which  maybe  then  one  of  a 
high  resistance,  to  the  secondary  of  this  induction  coil, 
and  by  this  means,  and  without  changing  the  resistance 
of  the  telephone,  receive  the  same  amount  of  force, 
either  from  the  iron  wire  or  the  coil. 

Finding  that  iron,  steel,  and  all  magnetic  metals 
produce  a  current  by  a  slight  twist,  if  now  we  replace 
this  wire  by  one  of  copper  or  non-magnetic  metals  we 
have  no  current  whatever  by  an  elastic  twist,  and  no 
effects,  except  when  the  wire  itself  is  twisted  spirally  in 
helix,  and  whatever  current  we  may  obtain  from  cop- 
per, &c.,  no  matter  if  from  its  being  in  spiral  or  from 
not  being  perpendicular  to  the  axis  of  the  coils,  the 
currents  obtained  will  be  invariably  secondary  and  not 
tertiary.  If  we  replace  the  copper  by  an  iron  wire,  and 
give  it  a  certain  fixed  torsion,  not  passing  its  limit  of 
elasticity,  we  find  that  no  increase  or  decrease  takes 
place  by  long  action  or  time  of  being  under  strain. 
Thus  a  wire  which  gave  a  sonometric  force  of  50°  at 
the  first  observation  remained  perfectly  constant  for 
several  days  until  it  was  again  brought  to  zero  by 
taking  off  the  strain  it  had  received.  Thus  we  may 
consider  that  as  long  as  the  wire  preserves  its  elas- 
ticity, exactly  in  the  same  ratio  will  it  preserve  the 
molecular  character  of  its  magnetism. 

It  is  not  necessary  to  use  a  wire  to  produce  these 
effects  ;  still  more  powerful  currents  are  generated  in 
bars,  ribbons,  or  sheets  of  iron ;  thus,  no  matter  what 
external  form  it  may  possess,  it  still  produces  all  the 
effects  I  have  described. 

It  requires  a  great  many  permanent  twists  in  a  wire 
to  be  able  to  see  any  effect  from  these  twists,  but  if  we 
give  to  a  wire,  i  millim.  diameter,  forty  whole  turns  (or 
until  its  fibres  become  separated)  we  find  some  new 
effects;  we  find  a  small  current  of  10**  in  the  same 
direction  as  it  molar  twist,  and  on  giving  a  slight  twist 
(20*)  the  sonometric  value  of  the  sound  obtained  is 
80**,  instead  of  50**,  the  real  value  of  a  similar  untwisted 
wire  ;  but  its  explanation  will  be  found  by  twisting  the 
wire  in  a  contrary  direction  to  its  molar  twist.  \ye 
can  now  approach  the  zero  but  never  produce  a  current 
in  the  contrary  direction,  owing  to  the  fact  that  by  the 
spiral  direction,  due  to  the  fibrous  molar  turns,  the 
neutral  position  of  its  molecules  are  no  longer  parallel 
with  its  wire,  but  parallel  with  its  molar  twist,  conse- 
quently an  elastic  strain  in  the  latter  case  can  only 
bring  the  molecules  parallel  with  its  wire,  producing  no 
current,  and  in  the  first  case  the  angle  at  which  the 
reaction  takes  place  is  greater  than  before,  conse- 
quently the  increased  value  of  its  current. 

The  measurements  of  electric  force  mentioned  in 
this  paper  are  all  sonometric  on  an  arbitrary  scale.  Their 
absolute  value  has  not  yet  been  obtained,  as  we  do 
not,  at  our  present  stage,  require  any  except  compara- 
tive measures.*  Thus,  if  each  wire  is  of  i  millim. 
diameter  and  20  centims.  long,  all  render  the   same 


*  50^  tonometer  has  the  same  electromotive  force  as  o^  lo  of  a 
Daniell  batter}'. 


60 

Tertiary  carrent 

so 

It 

II 

45 

» 

II 

10 

>f 

i» 

-0 

II 

!■ 

45 

Secondary 

currents; 

45 

fi 

i« 

45 

>i 

II 

stress  in  the  axis  of  its  coil.     I  find  that  the  following 
are  the  sonometric  degrees  of  valae : — 


Soft  iron      

Hard  drum  iron 

Soft  steel     

Hard  tempered  steel  ••• 
Copper,  silver,  &c.  ... 
Copper  helix,  i  centim. 

diameter,  20  turns  in 

20  centims 

Iron,  spiral,  ditto 
oteei     ...     ...     ...     ... 

The  tertiary  current  increases  with  the  diameter  of 
the  wire,  the  ratio  of  which  has  not  yet  been  deter* 
mined ;  thus  an  ordinary  hard  iron  wire  of  i  milliB. 
diameter,  giving  50^,  one  of  2  millims.  diametar 
gave  100^  ;  and  the  maximum  of  force  obtained  bf 
any  degree  of  torsion  is  at  or  near  its  limit  of  elastidtj, 
as  if  in  same  time  we  also  pass  this  point,  produdngf 
permanent  twist  the  current  decreases,  as  I  hair 
already  shown  in  the  case  of  a  permanent  twist.  Thm, 
the  cntical  point  of  i  millim.  hard  iron  wire  was  aif 
of  torsion,  but  in  hard  steel  it  was  45**. 

Longitudinal  strains  do  not  produce  any  carreit 
whatever,  but  a  very  slight  twist  to  a  wire  under  » 
longitudinal    strain   produces  its  maximum    eflfecb: 
thus,  20^  of  torsion  being  the  critical  point  of  iron  wir^ 
the  same  wire,  under  longitudinal  strain,  reqeiredbit 
from    10®  to   15**.     It  is  very  difficult,   however,  t» 
produce  a  perfect  longitudinal  strain  alone.    I  have, 
therefore,  only  been  able  to  try  the  effect  of  loogiti- 
dinal  strain  on  fine  wires,  not  larger  than  i  milliiD.  i» 
diameter,  but  as  in  all  cases,  no  effect  whatever  w» 
produced  by  loneitudinal  strain  alone,  I  believe  noot 
will  be  found  if  absolutely  free  from  torsion.    Tte 
molecules  in  a  longitudinal  strain  are  equally  nnder  at 
elastic  strain  as  in  torsion,  but  the  path  of  their  motioi 
is  now  parallel  with  its  wire,  or  the  zero  of  electric 
inductive  effect,  but  the  compound  strain  composed  cf 
longitudinal  and  transverse,  react  upon    each  other, 
producing  the  increased  effect  due  to  the  oompomid 
strain. 

The  sonometer  is  not  only  useful  for  showing  the 
direction  of  the  current  and  measuring  it  by  the  serv 
method,  but  it  also  shows  at  once  if  the  current  mea- 
sured is  secondary  or  tertiary.  If  the  current  if> 
secondary  its  period  of  action  coincides  with  that  oC 
the  sonometer,  and  a  perfect  balance,  or  zero  of  sound, 
is  at  once  obtained,  and  its  value  in  aonometifc 
degrees  given,  but  if  the  current  is  tertiary,  no  zero  ii 
possible,  and  if  the  value  of  the  tertiary  is  60^,  we  fioA 
60**  the  nearest  approach  to  zero  possible.  But  by  thi 
aid  of  separate  induction  coils  to  convert  the  seooadaif 
into  a  tertiary,  a  perfect  zero  can  be  obtained  if  tW 
time  of  action  and  its  force  correspond  to  that  whiek 
we  wish  to  measure. 

If  I  place  a  copper  wire  in  the  balance  and  tarn  ^ 
coils  at  an  angle  of  45^,  I  obtain  a  current  which  tkt 
sonometer  gives  a  perfect  zero  at  50^,  proving,  ts 
already  said,  that  it  is  secondary.  If  I  now  replace 
the  copper  by  an  iron  wire,  the  coil  remaining  at  45*1 
I  have  again  exactly  the  same  value  for  the  inm  ■* 
copper,  viz.,  50^,  and  in  both  cases  secondary.  NeV| 
it  IS  evident  that  in  the  case  of  the  iron  wire  there  was 
produced  at  each  passage  of  the  current  a  atnM 
electro-magnet,  but  this  longitudinal  ma|fnetism  dii 
not  either  change  the  character  of  the  current  or  ib 
value  in  force. 

A  most  beautiful  demonstration  of  the  fact  that  W* 
gitudinal  magnetism  produces  no  carrent,  bat  thai 
molecular  magnetism  can  act  equally  as  well,  no  mattei 
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direction  of  the  longitudinal  magnetism,  consists 
rming  an  iron  wire  in  a  loop,  or  taking  two  parallel 
separate  wires,  joined  electrically  at  their  fixed 
,  the  free  ends  being  each  connected  with  the 
lit,  so  that  the  current  generated  must  pass  up  one 
and  down  the  adjacent  one.  On  testing  this  loop, 
if  there  are  no  internal  strains,  complete  silence  or 
nee  of  current  will  be  found.  Now,  giving  a  slight 
on  to  one  of  these  wires  in  a  given  direction,  we 

say,  50^  positive ;  twisting  the  parallel  wire  in  a 
lar  direction  produces  a  perfect  zero,  thus,  the  cur- 
of  the  second  must  have  balanced  the  positive  of 
irst.  If,  instead  of  twisting  it  in  similar  directions, 
twist  it  in  the  contrary  direction,  the  sounds  are 
eased  in  value  from  50^  positive  to  100^  positive, 
ring,  in  this  latter  case,  not  only  a  twofold  increase 
>Ece,  but  that  the  currents  in  the  iron  wires  travelled 
oe  wire  and  down  the  other,  notwithstanding  that 
I  were  strongly  magnetic  by  the  influence  of  the  coil 
Be  direction,  and  this  experiment  also  proves  that 
Bolar  magnetism  had  no  effect,  as  the  currents  are 
illy  strong  in  both  directions,  and  both  wires  can 
ble  or  efface  the  currents  produced  in  each.  If 
ead  of  two  wires  we  take  four,  we  can  produce  a 
»,  or  a  current  of  200**,  and  with  twenty  wires  we 
e  a  force  of  1,000**,  or  an  electromotive  force  of  two 
3.  We  have  here  a  means  of  multiplying  the 
Bt9  by  g^iving  an  elastic  torsion  to  each  separate 
^  aod  joining  them  electrically  in  tension.  If  loops 
formed  of  one  iron  and  one  copper  wire,  we  can 
lin  both  currents  from  the  iron  wire,  positive  and 
i.tive,  but  none  from  the  copper,  its  rdle  is  simply 
:  of  a  conductor  upon  which  torsion  has  no  effect. 
haTC  already  mentioned  that  internal  stra,ins  will 
'■  out  tertiary  currents,  without  any  external  elastic 
in  being  put  on.  In  the  case  of  iron  wire,  these 
ppear  by  a  few  twists  in  both  directions,  but  in 
bars  or  forged  iron  they  are  more  permanent; 
ently,  portions  of  these  bars  have  an  elastic  strain, 
St  other  portions  are  free,  for  I  find  a  difference  at 
J  inch  tested :  the  instrument,  however,  is  so  ad- 
ibly  sensitive,  and  able  to  point  out  not  only  the 
in,  bat  its  direction,  that  I  have  no  doubt  its  appli- 
>n  to  large  forged  pieces,  such  as  shafts  or  cannon, 
Id  bring  out  most  interesting  results,  besides  its 
tical  utility;  g^at  care  is  therefore  necessary  in 
e  experiments  that  we  have  a  wire  free  from  internal 
,ns,  or  that  we  know  their  value. 
agnetising  the  iron  wire  by  a  large  steel  permanent 
net  has  no  effect  whatever.  A  hard  steel  wire  thus 
ed  becomes  strongly  magnetic,  but  no  current  is 
nated,  nor  has  it  any  influence  upon  the  results 
ined  from  molecular  movement,  as  in  elastic  tor- 
.  A  flat  wide  iron  or  steel  bar  shows  this  better 
1  iron  wire,  as  we  can  here  produce  transversal, 
sad  of  longitudinal,  but  neither  shows  any  trace  of 
currents  produced  by  molecular  magnetism.  I 
9  made  many  experiments  with  wires  and  bars  thus 
;netised,  but  as  the  effect  in  every  case  was  negative 
n  freed  from  experimental  errors,  I  will  not  mention 
d;  but  there  is  one  very  interesting  proof  which 
instrument  gives,  that  longitudinal  magnetism  first 
;es  throueh  its  molecular  condition  before  and 
ng  the  discharge,  or  recomposition  of  its  mag- 
tm.  For  this  purpose,  using  no  battery,  I  join  the 
>tome  and  telephone  to  the  coil,  the  wire  having  no 
trior  circuit.  If  I  strongly  magnetise  the  two  ends 
he  wire,  I  find  by  rapidly  moving  the  coil  that  there 
Faradaic  induction  of  50^  at  both  poles,  but  very 
e  or  none  at  the  centre  of  the  wire;  now  fixing  the 

at  the  centre  or  neutral  point  of  the  wire,  and 
sning  intently,  no  sounds  are  heard,  but  the  instant 
ve  a  slight  elastic  torsion  to  the  free  pole,  a  rush  of 


electric  tertiary  induction  is  heard,  whose  value  is  40^. 
Again,  testing  this  wire  by  moving  the  coil,  I  find  only 
a  remaining  magnetism  of  10,  and  unon  repeating  the 
experiment  of  elastic  torsion,  I  find  a  tertiary  of  5; 
thus  we  can  go  on  gradually  discharging  the  wire,  but 
its  discharge  will  be  found  to  be  a  recomposition,  and 
that  it  first  passed  through  the  stage  I  have  men- 
tioned. 

Heat  has  a  very  great  effect  upon  molecular  mag- 
netic effects.  On  iron  it  increases  the  current,  but  in 
steel  the  current  is  diminished.  For  experimenting  on 
Iron  wire,  which  gave  a  tertiary  current  of  50^  positive 
(with  a  torsion  of  20^),  upon  the  application  of  the 
flame  of  a  spirit-lamp,  the  force  rapidly  increases 
(care  bein?  taken  not  to  approach  red  heat),  until  the 
force  is  doubled,  or  100  positive.  The  same  effects 
were  obtained  in  either  direction,  and  were  not  due  to 
a  molar  twist  or  thermo-current,  as  if  care  had  been 
taken  to  put  on  not  more  than  10^  of  torsion,  the  wire 
came  back  to  zero  at  once  on  removal  of  the  torsion. 
Hard  tempered  steel,  whose  value  was  10^  whilst  cold, 
with  a  torsion  of  45**,  became  only  i**  when  heated, 
but  returned  (if  not  too  much  heated)  to  8^  when  cold. 
I  very  much  doubted  this  experiment  at  first,  but  on 
repeating  the  experiment  with  steel  several  times,  I 
found  that  on  heating  it  I  had  softened  the  extreme 
hard  (yellow)  temper  to  that  of  the  welUknown  blue 
temper.  Now,  at  blue  temper,  hot,  the  value  of  steel 
was  but  i^  to  2^,  whilst  soft  iron  of  a  similar  size  gave 
50^  of  force  cold,  and  100^  at  red  heat.  Now,  as  I 
have  already  shown  that  the  effects  I  have  described 
depend  on  molecular  elasticity,  it  proves  at  least,  as 
far  as  iron  and  steel  are  concerned,  that  a  compara- 
tively perfect  elastic  body,  such  as  tempered  steel,  has 
but  slight  molecular  elasticity,  and  that  hea,t  reduces  it, 
but  that  soft  iron,  having  but  little  molar  elasticity,  has 
a  molecular  elasticity  of  a  very  high  degree,  which  is 
increased  by  heat. 

The  objects  of  the  present  paper  being  to  brlngf  the 
experimental  facts  before  the  notice  of  the  Royal 
Society,  and  not  to  give  a  theoretical  solution  of  the 
phenomena,  I  will  simply  add,  that  if  we  assume  with 
Poisson,  that  the  paths  of  the  molecules  of  iron  are 
circles,  and  that  they  become  ellipses  by  compression 
or  strain,  and  also  that  they  are  capable  of  being 
polarised,  it  would  sufficiently  explain  the  new  effects. 

Joule  has  shown  that  an  iron  bar  is  longer  and  nar- 
rower during  magnetisation  than  before,  and  in  the 
case  of  the  transverse  strain,  the  exterior  portions  of 
the  wire  are  under  a  far  greater  strain  than  those  near 
the  centre,  and  as  the  polarised  ellipses  are  at  an  angle 
with  the  molecules  of  the  central  portions  of  the  wire, 
its  polarisation  reacts  upon  them,  producing  the  com- 
paratively strong  electric  currents  I  have  described. 


PERMANENT  MOLECULAR  TORSION  OF 
CONDUCTING  WIRES  PRODUCED  BY  THE 
PASSAGE    OF    AN     ELECTRIC     CURRENT. 


By  PROPESSOE  D.  B.  HUGHES,  F.R.S. 
(Read  before  the  Royal  Society  March  jtst.) 


In  a  paper  on  "  Molecular  Electro- Magnetic  Induction," 
presented  to  the  Royal  Society  March  7,  1881,  I  gave 
a  description  of  the  induction  currents  produced  by  the 
torsion  of  an  iron  wire,  and  the  method  by  which  they 
are  rendered  evident.    The  electro-magnetic  ind^cXxotv 
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■ibed  is  50  remarkably  sensitive 
*ta  the  ilightesl  internal  strain  in  anywise  aubmiiled  lo 
it,  (hat  I  at  once  perceived  thai  the  instrument  could 
not  only  determine  any  mechanical  strain  such  as  tor- 
sion or  longitudinal  stress,  but  that  it  might  indicate 
the  nature  and  cause  of  internal  strain!.  Upon  putting 
the  question  to  it,  does  the  passage  of  electricity 
through  a  wire  produce  a  change  in  its  structure  ?  the 
answer  came,  it  does,  and  that  to  a  very  considerable 
extent;  for  an  iron  wire  adjusted  lo  perfect  zerp,  and 
which  would  remain  free  from  any  strain  tot  days, 
becomes  instantaneously  changed  by  the  first  paisagd 
of  a  current  Erom  a  single  cell  of  Danjell's  battery  ;  the 
wire  has  now  a  permanent  twist  in  a  direction  comcid- 
ing  with  that  of  the  current,  which  can  be  brought 
again  to  zero  by  mechanically  untwistinv  the  wire,  or 
undoing  that  which  the  passage  of  electricity  baa 
caused.  Before  describing  the  new  phenomenon,  I  will 
state  that  the  only  modificatiom  required  in  the  appa- 
ratus, is  a  switch  or  key  by  means  of  which  the  tele- 
phone upon  the  wire  circuit  is  thrown  out  oE  this  circuit, 
and  the  current  from  a  separate  battery  of  two  bichro- 
mate cells  passed  through  the  wire  alone,  at  the  same 
time,  care  being  taken  that  no  current  passes  through 
the  coil,  but  that  its  circuit  should  remain  open  during 
the  passage  of  the  electric  current  through  the  wire 
under  observation ;  an  extra  switch  on  this  circuit  pro- 
vides for  this.  The  reason  for  not  allowing  two  cur- 
rents to  react  upon  each  other,  is  to  avoid  errors  of 
observation  which  may  be  due  to  this  cause  alone. 
When,  however,  we  take  an  observation,  the  battery  is 
upon  the  coil  and  the  telephone  upon  the  wire  alone  ; 
an  eiperiment  thus  consists  of  two  operations.  First, 
all  external  communications  interrupted,  and  an 
electric  current  passed  through  the  wire ;  and,  second, 
the  electric  current  taken  off  the  wire,  and  all  ordinary 
communications  restored.  As  this  is  done  rapidly  by 
means  of  the  switches,  very  quick  observations  can 
be  made,  or  if  desired  the  effects  of  both  currents  can 
be  observed  at  the  same  instant. 

Now,  if  I  place  upon  the  stressbridge  a  soft  iron  wire 
i  miUim.  diameter,  25  centims.  long,  1  find,  if  no 
previous  strain  existed  in  the  wire,  a  perfect  lero,  and  1 
can  make  it  so  either  by  turning  it  slightly  backwards 
or  forwards,  or  by  heating  the  wire  to  a  red  heat.  IF  I 
now  give  a  torsion  of  this  wire,  I  find  that  its  maximum 
value  is  with  40°  torsion,  and  that  this  torsion  represents 
or  produces  electric  currents  whose  value  in  sonometric 
degrees  is  50 ;  each  degree  of  torsion  up  to  40  produces 
&  regular  increase,  so  that  once  knowing  the  value  of 
any  wire,  we  can  predict  from  any  sonometric  readings 
the  value  in  torsion,  or  the  amotint  of  torsion  in  the 
opposite  direction  it  would  require  to  produce  a  perfect 

le'nowt  place  this  wire  at  ieto.  and  thus  knowing 
is  entirely  free  from  strain,  1  pass  an  electric 
through  It,  1  find  that  this  wire  is    no  longer 


that 


free  from  ^  .     „, 

rents  of  the  value  of  40,  and  although  there  is  no  longei 
any  battery  current  passing  through  this  wire  that  the 
itrsin  is  permanent,  the  outside  coil  neither  increasing 
or  diminishing  the  internal  strain  it  has  received  by 
the  passage  of  an  electric  current  through  the  wire  ; 
upon  giving  a  torsion  to  the  wire  in  one  direction  1  find 
the  inductive  force  increaie  from  40  to  go,  but  in  the 
other  direction  it  is  brought  to  zero,  and  the  amount  of 
torsion,  some  35°,  required  to  bring  the  wire  again  to 
zero  represents  exactly  the  twist  or  strain  that  had  been 
produced  instantaneously  by  the  passage  of  an  electric 
current.  If  I  repeat  the  experiment,  hut  reverse  the 
battery  current  sent  through  the  wire,  I  find  that  an 
oppositetwistofexactlytbesame  value  as  previously,  and 
>!.=.;. ^_j  a„  opposite  torsion  to  again  bring  the 


wire  to  zero.  It  is  not  necessary,  however,  to  put  on 
an  equal  opposite  torsion  on  wire  to  bring  the  currents 
10  zero,  tor,  as  I  have  shown  in  my  latepaper,  the  sono- 
meter not  only  allows  us  to  measure  the  force  and  in. 
dicate  its  direction,  but  allows  us  lo  oppose  an  equal 
electric  current  of  opposite  name,  thus  producing  an  elec- 
trical Mro  in  place  of  the  mechanical  one  produced  by 

Evidently  here  there  has  been  a  sudden  change  in  the 

both  measure  and  reproduce.  The  question  at  once 
becomes,  has  a  molar  twist  been  given  to  the  wire  such 
as  would  be  delected  by  the  arm  or  free  end  of  the  wire, 
or  a  molecular  change  leaving  uo  trace  upon  its  exter- 
nal form  of  what  has  pas^d  ? 

It  will  be  found  that,  notwithstanding  that  it  requires 
some  40°  of  torsion  to  annul  the  effects  of  a  passage  of 
an  electric  current,  no  visible  movement  nor  any  ten- 
dency of  the  tree  end  to  turn  in  the  direction  of  the 
twist  it  has  received  can  be  observed.  1  believe,  how- 
ever, to  have  noticed  a  slight  tremor  or  movement  of 
half  a  degree,  but  as  I  could  not  always  reproduce  it, 
and  as  it  is  so  slight  compared  with  the  40"  of  internal 
twist,  I  have  not  taken  it  into  account,  for  if  the  wire 
is  firmly  fastened  at  both  ends,  no  molar  torsion  being; 
possible,  except  an  elastic  one,  which  would  Instantly 
spring  hack  to  zero,  the  current  on  passing  produces 
its  full  effects  of  twist  and  it  is  permanent.  Thus,  the 
molecules  have  in  some  extraordinary  way  re-arranged 
themselves  into  a  permanent  twist,  without  the  slightest 
external  indication  of  *o  great  a  change  having  Cakea 
place.  An  equally  remarkable  change  takes  place  in 
aid  of,  or  against  (according  to  direction  of  current)  an 
elastic  permanent  strain.  Thus,  if  I  first  put  the  wire 
under  40°  right-handed  permanent  torsion,  1  find  itft 
value  to  be  50,  Now,  passing  the  positive  of  batttny 
through  its  free  end,  and  negative  to  fixed  end,  the  in- 
duclion  currents  rise  at  once  in  value  to  90 ;  if,  now, 
the  negative  Is  momentarily  passed  through  the  free 
end  and  positive  to  fixed  end  the  induced  currents  at 
once  fall  to  10,  and  these  effects  remain,  for  on  taking 
off  the  elastic  torsion  the  wire  no  longer  comes  to 
zero,   but    has   the  full    twist    value    produced  by  the 

Tempered  steel  gave  only  one  or  two  degrees 
against  so  for  soft  iron,  but  supposing  this  might  be 
due  to  its  molecular  rigidity,  1  carefully  brought  the 
wire  lo  zero,  and  then  observed  the  first  contact  only. 
1  found,  then,  that  the  first  contact  gave  a  value  of  4a. 
but  the  second  and  following  only  one  or  two.  By 
bringing  the  wire  back  to  zero  by  a  momentary  toach 
with  a  magnet,  a  continued  force  of  40,  or  if  constant 
reversals  were  used  instead  of  a  simple  contact,  there 
was  constant  proof  of  a  similar  great  molecular  change 
by  tha  passage  of  a  current  in  steel  as  well  as  iron. 

I  can  find  no  trace  of  the  reaction  of  the  wire  upon 
the  magnetism  of  the  earth,  as  in  all  positions  Ihe  same 
degree  of  force  was  obtained  if  great  care  is  taken  that 
the  wire  is  absolutely  free  from  longitudinal  mAgnet> 
ism  i  there  is,  however,  a  slight  reaction  upon  its  own 
return  wire  if  brought  within  I  centim.  distance  of  the 
wire,  and  this  reduces  the  twist  some  Jo".  The  maxi- 
mum effects  are  obtained  when  the  return  wire  is  not 
nearer  than  35  centims. ;  thus,  the  action  is  not  one 
produced  by  a  reaction,  but  by  direct  action  upon  its 

Copper  and  silver  wires  so  far  show  no  trace  of  the 
action.  I  believe,  however,  that  a  similar  strain  take* 
place  in  all  conductors,  and  I  have  obtained  indirectly 
indications  of  this  fact;  in  order,  however,  to  veri^ 
this,  it  would  require  a  different  method  of  obsetvatioti 
from  the  one  I  have  described,  and  1  have  not  yet  per- 
fected the  apparatus  required. 
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It  seemed  probibte  that  if  I  approached  a  strong 
permanent  magnet  to  the  wire,  I  should  perceive  a 
mist  similar  to  that  produced  by  the  pa?!age  of  a  cur- 
rent :  but  na  luch  elTecis  were  observed,  but  it  haa  a 
most  remarkable  effect  of  instantly  bringing  to  zem  a 
strain  produced  by  the  current,  and,  no  matter  which 
pole,  the  effect  was  the  same.  Thus,  a  strain  of  50'. 
whicJi  remains  a  constant,  instantly  disappears  upon 
the  production  of  longitudinal  magnetistn,  and  I  have 
found  this  method  of  reducing  an  iron  wire  to  zero  of 
strain  far  more  effective  than  any  other  method  yet 
tried,  such  as  vihrations,  heal,  twisting,  &c. 

It  will  be  seen  from  this  that  the  molecular  artange- 
ment  set  up  by  magnetism  is  very  diBerenl  from  that 
produced  by  the  passage  of  an  electric  current.  It  evi- 
dently has  a  structure  of  its  own,  etse  it  would  not  have 
instantly  destroyed  the  spiral  strain  left  by  the  passage 
of  eiectricity  H  it  had  not  taken  up  a  new  form,  aa  len- 
deveil  evident  In  the  longitudinal  magnetism,  which  we 
could  at  once  perceive  on  the  wire.  This  question, 
however,  belongs  to  a  separate  investigation,  and  1  hope 
the  apparatus  will  aid  me  later  in  throwing  some  new 
light  upon  this  subject. 

Another  method  of  reducing  the  wire  to  zero,  after 
the  passage  of  a  current,  is  to  keep  the  wire  in  a  con- 
stant state  of  vibration.  It  requires  in  time  about  one 
minute  to  bring  it  to  zero,  but  if,  on  the  contrary.  I  set 
the  wire  vibratine  during  the  passage  of  the  current,  the 
penranent  twist  becomes  greater  and  more  difficult  to 
reduce  to  zero. 

If  3  wire  which  has  internal  strains  is  heated  to  red- 
ness, these  straiOS  almost  entirety  disappear,  and  I  can 
thus  reduce  by  beat  a  strain  which  a  current  iiad  pro- 
duced ;  but  heaV*'>il>t  allowing  of  greater  freedom  and 
motion  of  its  molecules,  does  not  prevent  an  internal 
stiain  being  set  up,  for  whilst  heat  can  reduce  the  wire 
to  zero,  after  the  ^as^age  of  the  current  the  effects  are 
bcreased.  If,  during  the  time  that  the  wire  is  at  a  red 
heat,  the  current  is  passed  in  the  same  time,  and  at  the 
tame  instant  we  take  off  the  coirent  and  the  external 
heat,  the  wire  wbea  cold  will  be  found  to  have  a  higher 
degriee  of  strain  Hibd  previously  possible  with  the  wire 
Then  cold. 

We  have  seen  that  both  mechanical  vibrations  and 
beat  can  reduce  the  wire  to  a  zero,  but  its  action  is  very 
stow,  several  minutes  being  required  ;  but  the  action  of 
electricity  in  producing  a  permanent  twist  is  exceed- 
ingly qiuch.  I  have  found  that  a  single  contact,  whose 
duration  was  not  more  than  o*OI  of  a  second,  was  equal 
to  that  of  a  prolonged  contact  of  several  minutes,  and 
magnetism  was  equally  as  quick  in  reducing  this  strain 
lo  zero.  And  it  is  the  more  remarkable  when  we  con- 
sider the  very  great  mechanical  force  required  by  tor- 
lion  of  the  wire  to  untwist  the  strain  produced  in  an 
instant  of  time  by  electricity. 

The  results  I  have  given  are  those  obtained  upon  soft 
IrtM  wires  of  }  millim,,butl  have  experimented  with  dif- 
(nMt  bIms  up  to  3  millims.  diameter.  The  results  with 
I  mfllim.  diameter  were  quite  as  evident  as  the  1  miilim., 
bu  »o  the  3  miilim.  wire  the  strain  was  reduced  to  25° 
inttoad  of  $0",  otving  to  the  extreme  rapidity  and  low 
electrical  resistance  compared  with  my  small  battery 
vires.  On  a  telegraph  line,  the  wire  of  which  is 
almost  entirely  of  iron,  there  must  be  a  very  great 
strain  set  up,  which,  however,  would  remain  a  constant, 
exceipt  where  reversed  currents  are  used,  and  in  this 
case  a  constant  movement  of  the  molecules  of  the  wire 
must  be  the  result. 

I  be^eve  it  to  be  most  important  that  we  should  de- 
termine, as  far  as  we  can  by  experimental  research,  the 
nature  of  all  molecular  changes  produced  by  elecfricity 
and  magnetism,  and  in  this  belief  1  am  happy  in  being 
able  lo  bring  this  paper  before  the  Royal  Society. 


THE  ILLUMINATION  OF  A  CIRCULAR  ' 
AREA. 


Ry  PROFESSOR  HOFFMANN. 


Problem. — At  what  height  h  above  the  centre  of«  | 
a  circular  area  of  radius  a  must  a  source  of  light> 
be  fixed  in  order  that 

1.  The  illumlDation  of  the  circumference 

2.  That  of  the  whole  area 
shall  be  a  maximum  ? 

First  Si>luUi>ti.—Ltt  the  source  of  light  be  i..  Iha* 
angle  ivbicb  the  ray  la  leading  to  any  point  of  the '' 
circumference  a  forms  with  the  surface  of  the  circlv 
u)  and  Jo,  the  quantity  of  light  of  the  ray  at  the  dis- 
tance =  I,  then  the  illumination  of  the  point  a  of 
the  circumference  proportional  to  the  incident  quan- 
tity of  light 

■I.  =  J.  ^V" 

r  denoting  the  distance  l.\. 

For  with  an  equal  reflective  power  of  the  area 
and  without  regarding  the  absorption  of  the  medium 
traversed  by  the  light,  the  illumination  is  directly 
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(3) 


jA'  =  O, 


The  source  of  light  must  therefore  be  fixed  at 
a  height  approximately  equal  to  07 ;  the  radius 
of  the  ciirle  and  the  maximum  ilium inatiou  is 
4nJo   ^3 


Setand  Solution. — In  order  to  find  the  illumination 
of  the  entire  circular  area  at  the  given  distance  h 
from  the  source  of  light  we  must  consider  an  in- 
finitely narrow  ctrcuhu-  ring  of  the  internal  radius 
y  and  the  breadth  tfy.    Its  illumination  would  be 


Jo   (,..  +  i.)i 

This  would  be  the  illumination  of  the  area  when 
the  source  of  light  is  perpendicularly  above  its 
centre  at  the  distance  k. 

In  order  to  examine  whether  at  a  certain  distance 
of  the  source  of  light  there  is  produced  a  maximum 
illumination  of  the  area  of  the  circle  we  assume  h 
in  equation  (4)  as  variable,  and  differentiate.  This 
gives 


=  6wJi,- 


(«•  +  A'}T 

There  exists  therefore  in  this  case  n 
illumination,  but  a  minimum,  which 
reached  when  A  =  00.     j,  is  then  —  o. 

Consequently,  and  in  accordance  with  equation 
(4),  the  illumination  of  the  area  of  the  circle  will 
continually  increase  as  the  distance  of  the  source 
of  light  diminishes.  Still  equation  (4]  must  not 
be  interpreted  to  mean  that  a  maximum  illumina- 
tion is  reached  when  A  =■  o ;  that  is,  j,  =  z  jr  Jg . 
This  case,  as  well  as  A  <  0  is  excluded  because  for 
each  element  of  the  area  the  angle  of  irradiation 
a^=o,  and  consequently  as  sin  0  =  0  the  incident 
quantity  of  light  ^=  o.— Ekctrotechniiehc  Zeitschri/I, 
Vol.  ii.  Part  3. 


The  telephonic  exchange  system  in  Cleveland, 
Ohio,  and  several  other  places,  contemplates  a 
tariff  based  on  single  messages,  a  "  message " 
consisting  of  a  conversation  through  the  ex- 
change occupying  live  minutes  or  less  time.  The 
charge  is  ten  cents  per  "  message,"  beside  which 
tickets  good  for  one  message  each  are  sold  at  the 
rate  of  7  dols.  for  packages  of  loo.—Tke  Optralor. 


MAICHE'S  BATTERY. 


Thi  inventor  of  this  entirely  original  fonn  of 
battery,  of  which  we  give  an  illuitratioD,  h» 
endeavoured  to  fut&l  all  the  conditiona  neceasart 
to  make  his  battery  work  for  an  indefinite  perioo, 
and  this  ideal  result  i*  obtained — thanks  to  Um 
means  of  depolariaation  which  he  emptors. 

A  porous  vise,  pierced  with  large  holei,  is  fixed 
to  an  ebonite  cover,  which  closes  an  earthennre 
vase  filled  with  retort  carbon,  broken  in  pieces  and 
platinised.  The  porous  vase  is  traveraed  by  u 
ebonite  tube  supporting  a  small  porcelain  cuf^  in 
which  is  placed  a  small  quanti^  of  mercnty  aad 
two  small  pieces  of  linc.  A  platinum  wire,  con- 
nected to  a  terminal  fixed  on  the  cover,  dips  into 
the  mercury,  and  establishes  a  good  contact  witli 
the  zinc. 


Another  platinum  wire  connect!  a  second  Ur 
minal  with  the  carbon  fragmentt  placed  in  die 
porous  vase.  The  contact!  are  thus  com[detstf 
assured.  The  sine  is  not  attacked,  except  when  ths 
circuit  of  the  battery  is  closed ;  it  is  plants' 
entirely  in  the  liquid,  consequently  it  is  entinir 
used  up  without  any  loss. 

Under  the  influence  of  the  platintaed  carbon,  te 
hydrogen  of  the  water,  which  tend!  to  polarise  tba 
carbon,  combines  with  the  oxygen  of  the  air.  Tfcit 
this  novel  effect,  sought  for  in  vain  for  a  long  tine, 
can  take  place,  the  cubon  should  only  be  psutiiUy 
inmersed  in  the  water  ;  the  rest  becomes  wetted 
by  capillar?  action,  and  presents  a  conxideraUa 
surface  to  tne  air. 

The  water  produced  by  the  combio&tion  of  ihs 
hydrogen  and  the  oxygen  contributes,  to  a  cettaia 
degree^  to  replace  that  which  passea  off  by  erapon- 
tion,  and  which  the  cover  keuw  from  being  lost 

The  electromotive  fixce  of^  this  bkUw;  is  sbodt 
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1-150  Tolts. ;  but  il  is  necefsary  to  work  it  through 
an  ejtiernal  resistance  of  nbout  3  kilometres  of 
ordinary  telegraph  wire  in  order  that  it  may  work 
well.  The  exciting  liquid  may  be  water  saturated 
with  stil-aroinoriiac,  or  acidulated  by  sulphuric  acid, 
or   the   bisulphate   of  soda,   in   the   proportion   of 

An  element  working  a  bell  about  too  limes  a 
dav  would  not  require  to  be  looked  after  for  a  very 
long  time,  and,  in  this  case,  it  would  only  be  the 
line  that  would  require  replacing,  as  the  platinised 
farbon  preserres  indefinitely  its  catalytic  properties. 

The  Maiche  battery  is  particularly  well  adapted 
for  electric  bells.  Maintenance  not  being  required, 
its  Slness  and  the  care  taken  in  its  whole  con- 
struction, makes  it  the  most  perfect  bit  of  apparatus 
of  its  kind. — LEUctriciti. 


THE    HISSING  OF  THE  VOLTAIC  ARC. 

By  ALFRED  NIAUDET. 

Trc  researches  of  M.  Ediund  have  shotrn  that  the 
raltaic  arc  has  a  double  resistance,  not  only  an 
ordinary  one  as  a  conductor,  but  also  an  aclive 
resistance  like  the  polarisation  in  a  voltameter  or 
the  electromotive  force  of  the  induction  of  an 
electro-magnetic  motor. 

It  is  extremely  difiicult  to  measure  the  two 
quantities  separately,  but.  on  the  contrary,  it  is 
easy  to  measure  the  tquivaUnt  reiislance  of  Iht  arc  ,- 
that  is  to  say,  to  determine  a  resistance  in  ohms 
which  is  substituted  in  the  place  of  the  arc  and 
which  does  not  change  the  strength  of  the  current. 
On  the  other  hand,  thanks  to  the  absolute  galvano- 
meter of  M.  Deptez  for  measuring  electromotive 
forces,  it  is  very  easy  to  measure  the  difference  of 
potential  between  the  two  carbon  electrodes. 

The  employment  of  this  galvanometer  has  re- 
vealed a  curious  fact;  viz.,  that  the  potential  is 
tntich  greater  when  Ibe  arc  is  silent  than  when  it 
hisses.  The  difference  is  sometimes  as  much  as 
10  Tolts.  The  needle  of  the  galvanometer  can  be 
seen  to  move  sharply  and  without  oscillations  from 
one  deflection  to  the  other.  If  the  eye  and  ear  are 
both  kept  attentive  the  noise  in  the  arc  can  be  de- 
tected, and  a  corresponding  movement  of  the 
galvanometer  needle  be  observed, 

TTie  values  of  the  current  strengths  naturally 
vary  inversely  as  the  potentials  of  the  arc,  and  if  a 
Deprez  galvanometer  is  placed  in  ibc  circuit  its 
movements  will  indicate  in  webers  the  value  of 
this  element. 

The  observations  which  wc  have  made  show 
that  the  difRculty  of  measuring  the  actual  resist- 
ance of  the  arc  and  its  electromotive  force  is  much 
greater  than  is  generally  supposed. 


Thomas  A.  Edisoh  has  removed  from  Menio  Park 
to  New  York  with  his  family  and  all  but  one  of  his 
assistants,  and  is  now  living  at  No.  65.  Fifth  Avenue. 
The  oHices  of  the  Edison  Luminnting  Company  of  New 
York,  (he  Edison  Electric  Light  CompaDjr  of  Great 
Britain  and  Europe,  and  the  Edison  Electric  Railway 
will  also  be  in  the  building. 


TELEGRAPHIC  APPARATUS  IN  USE  IN  I 
THE  BRITISH  POSTAL  TELEGRAPH  ( 
DEPARTMENT. 


The  Qi 


System. 


The  introduction  of  the  quadruple:!  system  into 
the  Postal  Telegraph  Department  has  proved  so 
successful  that  at  the  present  time  nearly  a  dozen 
circuits  are  worked  on  the  principle,  and  no  mo 
difRculty  is  found  in  working  the  apparatus  than  is 
experienced  in  ordinary  duplex  transmission.  This 
Is  in  a  great  measure  owing  to  the  care  which  has 
been  exercised  in  the  construction  of  the  instru- 
ments. Although  the  original  American  pattei 
have  been  principally  adhered  to.  several  small  i 
provements  have  been  introduced  in  the  apparatus 
which  have  proved  of  greater  value  than  their 
apparent  insignificance  might  warrant ;  but 
small  improvements  often  that  the  thorough  good 
working  of  a  circuit  depends. 


-^ 


fc 


I 


^y 


Fig.  las. 

In  the  quadruplex  system  as  at  present  worked, 
at  each  station  there  are  two  relays,  the  one  work- 
ing by  change  of  current  strength  only  and  the 
other  by  change  of  direction,  so  that  the  two  can 
be  worked  together  if  we  alter  the  strength  of  the 
currents  without  affecting  their  direction,  or  change 
their  direction  without  affecting  their  strengtb. 
This  is  accomplished  by  combining  double  current 
and  single  current  working  in  such  a  way  that  one 
relay  is  worked  by  the  one  system  of  currents,  and 
the  other  relay  by  the  other  system  of  currents. 
A  current  is  constantly  Howing  through  the  line  :  a 
change  in  its  direction  operatesone  relay ;  a  change 
in  its  strength  operates  the  other  relay.  The  first 
relay  is  a  simple  polarised  one,  and  responds  to  the 
reversal  of  the  currents,  whatever  their  strengths  : 
the  second  relay  in  the  original  form  of  apparatus 
was  a  neutral  or  non-polarised  relay,  adjusted  by  an 
antagonistic  spring,  so  as  to  fail  to  respond  to  ttie, 
reversed  currents  unless  \^e\W,«  iHwacKtiomwiK^- 
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able  strength.  Thus  the  two  relays  were  per- 
fectly independent  of  each  other.  They  actuated 
separate  sounders,  and  each  was  under  the  control 
of  its  own  receiving  operator,  who  could  thus  ad- 
just for  himself. 

In  actual  practice  difficulties  were  found  in  work- 
ing the  neutral  relay,  especially  on  long  circuits,  as 
the  reversal  of  the  current  produced  breaks  or 
"  kicks."  This  defect,  however,  Mr.  Gerritt  Smith 
remedied  in  1876  by  introducing  the  "compound 
relay,"  which  is  now  in  use.  The  two  sets  of  ap- 
paratus, one  at  each  station,  are  duplexed  in  the 
ordinary  manner. 

For  convenience  in  working,  a  table  or  counter  is 
divided  into  four  sections,  and  the  apparatus  is  so 
arranged  that  operator  No.   i   sits  at  section   i. 


As  it  is  a  matter  of  importance  that  the  reversals 
and  increases  shall  take  place  sharply  and  distinctly, 
the  hand- worked  keys  do  not  directly  manipulate  the 
currents,  but  merely  actuate  a  "pole  reverser"  and 
a  "current  increaser"  by  means  of  local  batteries 
called  into  action  by  the  keys. 

The  arrangement  of  the  "current  increaser"  is 
shown  by  fig.  125.  It  is  known  as  Steam*s  duplex 
transmitter,  being  generally  used  in  America  for 
duplex  working.  The  line  is  shown  to  earth  throu£h 
B  and  D,  but  when  the  armature,  a,  is  attracted  by 
the  closing  of  the  local  circuit  (b^  the  depression  of 
key,  k),  contact  between  B  and  e  is  broken  at  3,  while 
at  the  same  moment  contact  between  a  and  b  is 
made,  s^<I  A  current  from  the  battery  is  sent  to  line. 
If  a  second  battery  be  in  circuit  with  the  line,  then  it 


Fig.  129. 


operator  No.  2  at  section  2,  operator  No.  3  at  sec- 
tion 3,  and  operator  No.  4  at  section  4,  thus  : — 

B  Side.  • 


Section 
4 

Section 
2 

Section 
I 

Section 
3 

A  Side. 

The  sections  i  and  3  are  known  as  the  A  side> 
and  the  sections  2  and  4  as  the  B  side  of  the  appa- 
ratus. 

There  is  the  same  arrangement  at  both  stations. 

Section  I  of  one  station  sends  to  section  3  of  the 
other,  and  similarly  section  2  sends  to  section  4. 

At  each  station  there  are  two  keys  for  the  ordinary 
transmission  purposes,  the  one  key  being  a  double 
current  one,  sending  reversals,  and  the  other  a 
single  current  one,  which  increases  the  strength  of 
the  reversals  sent  out  by  the  first  key. 


is  evident  that  under  ordinary  conditions  a  current 
will  continually  flow  to  line  from  this  battery ;  but  if 
the  transmitter  be  worked,  then  the  battery  first  re- 
ferred to  will  be  added  to  the  second  batteiy,  and  the 
current  flowing  to  line  will  consequently  be  mcretsed. 

[f  wires  from  the  two  batteries  and  the  transmitter 
be  passed  through  a  reversing  apparatus  before 
passing  to  line  and  earth,  then  this  apparatus  can 
reverse  the  currents,  whether  they  be  of  their  nor- 
mal strength  or  be  increased. 

The  general  form  of  the  "current  increaser"  is 
shown  by  fig.  126.  The  two  right-hand  terminals 
are  connected  to  the  electro-magnet,  the  left-hand 
terminal  is  connected  to  the  contact  screw,  a,  Che 
second  terminal  to  the  spring,  i,  and  the  third  ter- 
minal to  the  lever,  d. 

The  general  form  of  the  current  reverser  or  "pole 
changer"  is  similar  to  fig.  126,  but  the  arrangement 
of  contacts  is  of  course  diflerent,  and  is  shown  in 
general  principle  by  fig.  129. 

In  the  apparatus  as  shown,  a  zinc  or  negative 
current  is  going  to  line  through  s*  and  a  from  bat- 
tery £,  the  copper  pole  being  to  earth  through  i* 
and  /.  When  the  key,  K^  is  depressed,  and!  th^ 
local  circuit  of  ^^  completed,  the  lever,  /,  which  is 
in  connection  with  earth,  is  brought  in  contact 
with   s*,  and  line,  or  a,  with  s^,  which  causes  * 
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reveruil  or  a  copper  or  positive  current  to  flow  to 

The  working  part  of  this  transmitter,  as  recon- 
sirucied  from  the  original  American  pattern,  is 
shown  by  fig.  128. 

t  is  an  end  view  of  the  lever  of  the  transmitter 
which  is  in  connection  with  earth;  j'  and  s'  are 
two  insulated  contact  levers  in  connection  with  Ihe 
tine  and  copper  poles  of  the  line  battery  respec- 
tively. The  play  of  these  levers  is  limited  by  the 
contact  screws,  a  and  a',  which  are  in  contact  with 
the  line  through  the  pillar,  li,  that  supports  them. 
This  figure,  it  is  evident,  shows  azinc current  going 
to  line  ;  but  if  the  lerer,  /,  were  raised,  then  con- 
tact between  j'  and  3'  would  be  broken,  and  zinc 
would  be  put  to  earth  through  /.  On  the  other 
hand,  contact  between  /  and  s'  would  be  broken, 
but  contact  between  j'  and  a  would  be  made,  and 
copper  be  put  to  line.    To  obtain  rapidity  ajid 


promptness  of  action,  or,  in  other  vrords,  to  secure 
that  the  direction  of  the  current  be  instantaneously 
reversed,  and  to  prevent  any  interruption  of  the 
incoming  current  itself,  the  play  of  /  must  be  very 
smalt  :  indeed  /  should  be  touching  i'  almost  at  the 
same  instant  that  it  is  leaving  s'.  The  insulated 
levers,  J,,  J,,  are  drawn  forward  by  the  spiral  springs, 
whose  ends  are  hitched  to  ivory  pins,/, /i,.    The 

orlted  up  and  down  by  the  movement 

are  shown  in  fig.  129. 
The  way  in  which  the  two  transmitters.  T'  andT", 
are  connected  up,  and  combine  their  action,  is  shown 
by  fig,  IJ9, 

Band  3  E  are  the  line  batteries,  the  one  having 
three  times  the  number  of  cells  of  the  other.    The 

is  connected  to  j'  of  T',  and  the  copper, 
r,  of  3  E  to  A  of  t".  The  zinc  of  3  r  and  copper  of 
■  pass  through  a  resistance,  V  (which  is  the  same  as 
the  resistance  of  3  B,  so  that  the  total  resistance  ol 
the  circuit   may  not  be  altered  by  the  working  of  | 


the  apparatus)  to  lever  D  of  r*.  When  everything 
is  quiet,  zinc  of  e  is  connected  to  line  through  i 
and  n*  of  T',  and  copper  of  e  makes  earth  through 
D,  i,  B  of  T^,  and  j',  /  of  T",  whilst  copper  of  J  E  is 
insulated  at  a  of  T".  Thus  a  positive  current  ol 
normal  strength  flows  to  line. 

When  T'  IS  worked  alone,  the  current  of  a  is 
wmply  reversed  by  raising  /,  or  putting  s'  to  earth, 
and  s'  to  line.  When  t'  is  worked  alone,  j'  of  r', 
which  U  in  connection  with  earth,  is  transferred,  by 
means  of  b  of  T-,  from  d  10  a,  and  the  strength  of 
the  current  goin^  to  line  increases  from  b  to  4  E. 
Hence  the  operation  of  t'  is  just  the  same  as  trans- 
ferring Y  from  ('  to  c. 

When  both  T'  and  t' work  together,  thenzol  E  is 
put  to  earth  through  I,  and  C  to  line  through  a  and 
B  of  T'  and  j'  and  n  of  T'  ;  and  a  revetse  current 
of  4  E  is  sent.  Thus  the  effect  of  the  working  of 
T'  is  to  reverse  the  current  of  k,  and  that  of  t-  is 
to  strengthen  the  current  from  &  to  4  E,  in  whatever 
direction  it  flows. 


NEW  ELECTRIC  LAMPS.  ^H 

Maxim's  Arc  La.mp. 

This  lamp,  the  invention  of  Mr.  Hiram  Stevens 
Maxim,  of  New  York,  is  constructed  as  follows  : — 
Fig.  I  is  a  side  elevation  of  the  apparatus,  fig.  3  is 
a  vertical  section  of  the  same  taken  near  the  centre, 
and  figs.  3,  4,  5,  and  6  are  enlarged  views  of  de- 
tached parts. 

A  is  a  case  made  of  wood  or  other  non-conduct- 
ing m.iterial  containing  the  mechanism  for  regu- 
lating the  feeding  of  the  carbons  ;  fi  is  a  glass 
cylinder  or  inclosing  device  surrounding  the  fixus, 
and  afterwards  referred  to  as  the  globe  ;  C  is  a 
tbin  flat  bar  of  metal  supporting  the  globe.  This 
bar  is  so  arranged  as  to  move  freely  up  and  down 
in  slots  cut  in  the  arms,  <t  a,  attached  to  the  case,  a. 
and  is  supported  at  any  desired  position  byltfae  dog, 
c,  engaging  with  teeth  In  Its  edge,  v  is  the  upper 
carbon -carrier,  and  b  is  the  lower  carbon -carrier. 
The  construction  of  the  clamp  holding  the  lower 
carbon  is  best  shown  in  fig.  6. 

The  two  sides,  d,  d',  are  made  in  separate  pieces, 
and  are  held  together  by  Ihe  screw,  b  ;  at  one  end 
they  embrace  the  head  of  a  horizontal  pin,;,  at- 
tached to  the  lower  carbon-carrier.and  at  Ihe  other 
end  bear  two  semi-cylindrical  jaws,  e,  of  suitable 
size  to  hold  the  lower  end  of  Ihe  carbon.  The 
carbon  and  clamp  may  be  adjusted  to  any  desired 
position,  and  fixed  by  turning  the  screw,  b.  f  is  a 
bar  rigidly  attached  to  the  case,  A.  G  Is  a  flat  bar 
supporting  the  lower  carbon -carrier,  k  is  a  link 
pivoted  to  the  bar,  f,  and  also  to  the  bar,  G.  The 
form  of  the  link  is  best  shown  in  figs.  3  and  4.  t  is 
a  flexible  flat  strip  of  metal  attached  at  oue  end  to 
Ihe  case,  a,  and  at  the  other  end  to  the  bar,  G.  j  is 
a  lever  pivoted  to  the  case,  a,  at  k,  and  to  th«  bar, 
G,  31  j,  by  means  of  the  connecting  rod,  k.  l  is  an 
axial  magnet  placed  in  the  lamp-circuit,  and  m  is 
its  core.  The  upper  end  of  the  core  passes  through 
and  is  firmly  attached  to  the  head  of  an  inverted 
cylindrical  box,  q,  which  fits  over  the  upper  head 
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of  Ih«  helix,  and  acts  as  a  dash-pot  or  controlling 
chamber  for  preventing  sudden  movements  of  the 
regulating  mechanism.  The  end  of  the  lever,  1, 
works  in  a  recess,  i,  in  the  side  of  the  core,  m.  n 
is  an  adjusting  screw  for  limiting  the  downward 
movement  of  the  core,  M.  o  is  a  train  of  gearing 
working  in  a  rack,  P,  on  the  side  of  the  upper  car- 
bon-carrier, and  controlling  its  downward  move^ 
meat.  A  detent,  m,  upon  the  lecer,  j,  is  so  ar- 
tanged  as  to  come  into  contact  with  a  star-wheel 

Rthe  most  rapidly  moving  shaft  of  the  gearing 
the  lever  is  depressed,  (j  is  a  rod  passing 
gh  the  lower  carbon -carrier,  and  suspended 


support,  V,  inclosing  the  upper  carbon-carrier,  and 
the  current  is  admitted  to  the  upper  carbon-carrier 
through  a  terminal  (not  shown  in  the  &gs.)  elec- 
trically connected  with  the  spring,  x,  and  to  the 
lower  carbon-carrier  through  the  terminal,  z,  and 
spring,  I. 
The  operation  of  this  lamp  is  as  follows  : — 
The  forked  head,  w,  is  drawn  down  and  turned 
around  until  its  tegs  stand  upon  the  lower  surface 
of  the  carbon -carrier,  e,  when  the  spring,  R,  raises 
the  bar,  a,  and  lever,  j,  until  the  detent,  m.  is 
raised  from  the  escapement- wheel  of  the  gearing,  o. 
The  upper  carbon -carrier  descends  by  its  own 
weight  until  the  points  of  the  carbons  come  into 


a 


ao  adjusting  nut  for  regulating  the  tension  of  the 
(pring,  R.  T  is  a  rod  attached  to  the  bar,  a,  by 
noeans  of  the  brackets,  r,  I',  through  which  it  has  n 
free  movement  longitudinally.  V  is  a  spiral  spring 
attached  to  the  rod,  T,  and  bearing  against  the 
bracket,  /'.  The  rod,  r,  has  a  shoulder,  j:,  so  ar- 
ranged as  to  bear  against  the  case,  a,  when  it  is 
thrust  up  by  the  spring,  v,  and  at  its  lower  end 
passes  through  the  lower  carbon- carrier  and  ler- 
minates  in  a  forked  head,  w,  so  arranged  that  it 
may  be  made  to  straddle  the  carbon -carrier,  as 
shown  in  fig.  5,  or  when  turned  a  quarter  of  a  re- 
TOlution,  to  stand  upon  its  lower  surface.  In  the 
former  position  the  shoulder,  x,  bears  against  the 
lower  surface  of  the  case,  and  in  the  latter  it  is 
drawn  down  away  from  it. 

The  lamp  ia  suspended  by  means  of  the  tubular 


id  draws  down 
its  corc.'M,  at  Ihe  same  time  depressing  the  lower 
carbon  and  arresting  the  descent  of  the  up]  er  car- 
bon. When  the  arc  becomes  long,  the  coil,  L, 
becomes  too  weak  to  overcome  the  tension  of  the 
spring,  R,  and  the  lower  carbon  is  gradually  raised 
and  the  detent,  m,  is  withdrawn,  allowing  the  upper 
carbon  to  descend  until  equilibrium  is  again  re- 
stored. The  length  of  the  arc  may  he  regulated  by 
adjusting  the  tension  of  the  spring.  R,  and  the  lamp 
may  be  stopped  at  any  time  by  turning  the  head,  w, 
until  it  straddles  the  lower  carbon- carrier,  e,  when 
the  spring,  v,  obtaining  a  beating  point  against  the 
case,  A,  at  the  shoulder,  3;  overcomes  the  tension 
of  the  spring,  R,  and  keeps  the  lower  cavboo. 
depressed. 
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It  will  be  observed  that  the  weight  of  the  upper 
or  positive  carbon  has  no  influence  upon  the  opera- 
tion of  the  regulating  device,  which  is  a  material 
advantage,  as  3ie  negative  electrode  is  consumed 
only  half  as  rapidly  as  the  positive  one.  Where 
the  spring  regulating  the  length  of  the  arc  has  to 
support  the  upper  carbon,  as  in  lamps  of  -the  ordi- 
nary form,  it  is  frequently  necessary-  to  re-adjust  its 
tension  during  the  burning  of  a  pencil  of  consider- 
able length,  on  account  of  the  diminution  of  its 
load,  but  this  difficulty  is  greatly  reduced  by  apply- 
ing the  adjusting  device  to  the  negative  carbon. 
At  the  same  time  the  arrangement  above  described 
secures  all  the  advantages  of  having  the  regulating 
mechanism  above  the  focus,  where  it  does  not 
obstruct  the  light. 

The  pivoted  link,  H,  and  the  flexible  strip,  i,  hold 
the  bar,  g,  in  place  horizontally  free  from  frictional 
contact  with  all  other  parts  of  the  lamp,  so  that  the 
regulator  is  very  sensitive  to  changes  in  the  cur- 
rent, and  susceptible  of  nice  adjustment. 

It  will  also  be  observed  that  all  the  supports, 
both  for  the  lower  carbon-carrier  and  for  the  globe, 
are  placed  on  the  same  side  of  the  focus,  and  in  a 
line  with  each  other,  and  they  are  made  flat  with 
their  edges  turned  toward  the  focus,  so  that  they 
cast  very  little  shadow,  and  that  only  in  one 
direction. 

It  is  obvious  also  that  the  globe,  b,  may  be 
lowered  by  raising  the  dog,  ^,  without  disturbing 
the 'other  parts  of  the  lamp.  This  is  a  valuable 
feature  of  the  lamp,  as  it  is  frequently  desirable 
to  remove  or  replace  the  globe  when  carbons  of 
full  length  are  in  position  without  interfering  with 
their  adjustment,  and  in  such  lamps  as  ordinarily 
constructed  this  cannot  be  conveniently  done. 


iJ^jotes. 


On  the  Action  of  the  Selenium  Radiophone. — 
M.  E.  Mercadier  observes  that  the  sounds  produced  in 
the  selenium  receivers  which  he  has  studied  result 
chiefly  from  the  luminous  radiations.  The  rays  of  the 
spectrum  act  from  the  limit  of  the  blue,  on  the  indigo 
side,  as  far  as  the  extreme  red,  and  even  a  little  beyond 
the  red.  The  indigo,  violet,  and  ultra-violet  rays  are 
without  perceptible  action  in  the  conditions  under 
which  he  has  experimented.  The  maximum  effect  is 
always  produced  in  the  yellow  portion  of  the  spectrum. 
Radiophones  with  glass  tube-receivers  containing  air, 
in  contact  with  a  smoked  surface,  give  a  difSrent 
result,  the  action  being  principally  thermic. — Comptes 
Rendus, 

Les  Mondes  proposes  to 'apply  the  photophone  to  the 
study  of  the  aurora  borcalis. 

On  the  Galvanic  Polarisation  produced  by 
Metallic  Deposits. — D.  Macaluso. — The  polarisa- 
tion of  copper,  employed  as  negative  electrode  in  a 
solution  of  sulphate  of  zinc,  is  never  null,  as  Lippmann 
believes,  in  cases  where  the  solution  contains  traces  of  a 
salt  of  copper,  and  that  the  deposit  of  zinc  is  exceedingly 
slight  and  invisible.  On  the  contrary,  it  has  a  value 
which  may  differ  much,  and  which  is  so  much  the  greater 
the  smaller  the  quantity  of  a  copper-salt  contained  in 
the  solution,  and  the  less  the  time  which  has  passed 


from   the  moment  when   the  polarising  current 
interrupted. — GoBneiia  Chimica  ItaUana, 


On  the  Electromotive  Force  of  the  Voltaic 
Arc. — M.  F.  P.  Le  Roux. — When  an  electric  flux  is 
established  between  two  conductors  of  the  same  nature 
by  means  of  a  gaseous  medium,  which  is  commonly  the 
vapour  thrown  off  by  their  substance,  the  ineqoahtyof 
temperature  of  those  portions  of  the  conductors  which 
are  contiguous  to  such  a  medium  appears  to  be  a  general 
fact.     It  seems  not  less  probable  that  the  extremity  by 
which  the  positive  electricity  arrives,   possesses  the 
higher  temperature.    This  is  observed  in  a  remarkable 
degree  in  the  production  of  the  voltaic  arc  between  two 
carbons,  by  means  of  a  current  of  constant  direction. 
The  idea  of  ascribing  to  this  phenomenon  a  thermo- 
electric origin  is  not  novel.     According  to  the  applica- 
tion of  the  principle  of   the  equivalence  of  heat  to 
electric  phenomena,  an  electromotive  force  acting  in 
the  inverse  direction  of  the  current,  corresponds  to  a 
disengagement  of  heat  at  the  point  of  junction  of  two 
heterogeneous  substances. — Comptes  Rend  us. 

New  Observations  on  the  Influence  of  Irradia- 
tion upon  the  Electro-Conductive  Resistance 
of  Silver. — R.  Bornstein  having  continued  his  former 
experiments,  by  means  of  a  Wheatstone's  bridge,  con- 
siders himself  warranted  in  concluding  that  irradiation 
increases  the  conductivity  of  silver  plates  by  i\ 
hundredths  per  cent. —  Wi^emann's  Beiblaiier, 

On  the  Stationary  Electric  Current  in  Cos- 
DUCTivE  Surfaces,  and  on  the  Galvanic  Resistancb 
OF  Psilomelan. — Hugo  Meyer,  in  the  first  portion  of 
this  memoir,  discusses  the  ramification  of  the  current, 
and  the  calculation  of  the  resistance  of  flat  plates.  The 
experimental  results  agree  with  calculation.  In  the 
second  part  the  author  examines  the  resistance  of  thin 
plates  of  psilomelan,  and  obtains  results  antagonistic  to 
those  of  Braun,  who  found  the  resistance  decrease 
under  the  influence  of  an  induction  current. — fi^edi- 
mannas  Beibliitter, 

CONDUCTIBILITYOF  GlaSS  FOR  THE  GaLVANIC  CoR- 

RENT. — According  to  A.  Sewarz,  if  two  platinum  wires 
are  interposed  in  the  same  circuit,  the  one  passing 
through  the  free  air  while  the  other  lies  between  two 
glass  plates,  or  is  melted  into  a  thick  capillary  tube, 
at  a  certain  temperature  of  the  tube  the  former  glows 
brilliantly,  while  the  second  remains  dark.  If  the  glass 
becomes  heated  the  former  grows  dark,  whence  the 
author  concludes  that  the  glass  has  become  more  con- 
ductive.— Dingier*  s  youmal^ 

Magnetic  Action  upon  the  Fluorescent  LnaHi 

PRODUCED     BY     THE     NEGATIVE     DISCHARGE     IN    AM 

Exhausted  Space. — K.  Domalip. — If  we  take  a  well- 
exhausted  cylindrical  tube,  with  rectilinear  electrodes 
placed  in  its  axis,  the  fluorescent  light  formed  by  the 
cathodic  rays  consists,  as  is  well  known,  of  a  green 
cylinder  bounded  by  a  circle.  This  circle  undergoes 
transpositions  if  a  magnet  is  allowed  to  act  upon  the 
discharge.  Domalip  shows  that  these,  whether  in 
simple  or  complicated  cases,  may  be  explained  by  the 
following  hypothesis  :— The  cathodic  rays,  emanating 
from  the  negative  electrode,  pass  on  in  a  straight 
direction,  and  the  current  moves  from  the  anode  to  the 
sides  of  the  cathodic  space,  and  from  thence  to  the 
negative  electrode.  The  magnet  acts  upon  these 
currents  according  to  Ampere's  rule. —  Wiener  BerickU* 

Patent  Law  Amendment  Bill. — At  a  meeting  of 
inventors,  patentees,  and  others,  held  on  the  25th  ult, 
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■  ProEeisor  Fleming  Jenkiti  in  [he  chair,  rewilntions 
were  adapted,  along  with  a.  memorial  lo  (he  Board  of 
Tride  and  law  officers  of  the  crown,  cordially  approving 
of  the  general  features  o(  Mr.  Anderson's  Patent  Law 
Amendment  Bill,  and  especially  of  the  propoaals;  first, 
Tor  pravision  for  the  appointment  of  three  paid  com- 
nlstloDen  lo  manage  the  business  of  the  patent  offices ; 
second,  for  providing  for  Ihe  present  excessive  statnp 
duties  payable  on  Ihe  obtaining  of  patents;  third, 
deferring  the  payment  of  periodical  taxes  until  later 
pniods,  and  reducing  their  amounts  ;  fourth,  extending 
the  duration  of  patents  lo  ix  years;  and  fifth,  admitting 
of  subsequent  iniproirements  On  patented  inventions 
being  protected  on  payment  of  one  half  (he  stamp 
duties  levied  on  the  oritjiiial  patents.— ^djViiiH^  rinri. 

Effsci  ok  Temperatuhk  upon  the  Electbicai. 
RuiSTAKcE  OF  Selenium.— Mr.  Shelfoid  Bid  well,  in 
liltPMiJetepliieai  Stagasint  for  April,  gives  an  account 
o!  iome  experimenls  made  on  the  above  subject.  He 
ays :— '"The  room  being  14"  centigrade,  a  selenium 
cell  was  immersed  in  turpentine  a(  8°  C.  There 
■u  a  grea(  and  sudden  fall  in  the  resistance.  The 
temperature  was  then  gradually  raised.  To  passing 
(fom  8°  to  24°  the  resistance  steadily  increased  ;  from 
54°  upwards  it  lapidly  diminished.  For  this  cell, 
lliertfore,  (he  resistance  is  greatest  at  24"  C.  Five 
slier  cells  were  afterwards  submitted  lo  the  same 
opeialion,  and  their  resistance  was  found  to  be  greatest 

I      al  icmperatures  of  23°,  14",  30",  25°,  and  22"  respec- 

f      tirelj." 

I  BucTBTC  Tbavsmissios  of  Force  for  Wohkcno 

f  ClANES— According  to  E.  Hos^iUller,  (he  use  of 
'lydraulic  pressure  for  (he  transmission  of  the  power 
'equired  in  working  cranes  in  docks,  involves  a  loss 
Vhieh,  in  some  cases,  may  reach  88  per  cent.  This 
*Til  is  entirely  obviated,  in  addition  to  a  great  simplifi- 
C:ation  of  Ihe  entire  plant,  by  means  of  electric  trans. 
Kniasion  oE  power,  which  enables  the  original  steam- 
C>ow«r  to  be  fully  utilised  even  when  the  crane  is  raising 
annch  less  than  its  maximum  load.  If  we  reduce  the 
loading  of  a  crane  the  electro-magnetic  machine  which 
drives  it  will  have  less  work  (o  do,  and  will  revolve 
ftnore  rapidly,  and  the  stronger  counter- currents  thus 
produced  will  react  upon  the  dynamo -electric  machine 
»D  such  a  cr.anner  that  there  Is  a  less  current  produced, 
ajid  a  less  demand  is  made  upon  the  steam-power. 
~rhe  only  question  is,  how  the  current  is  to  be  divided 
£nto  several  unequal  branches  capable  of  being  vailed 
in  strength  a(  any  moment, — La  Lumicre  EUciriqHe. 

M.  DucHEl(l5r,  the  inventor  of  the  compass  with  a 
<arcuiar  magnet,  now  adopted  in  the  French  navy,  has 
vecenlly  devised,  for  correcting  compasses,  a  system  of 
*naanctic  compensators.  In  place  o!  the  straight  mag- 
aatic  bars  generally  employed  he  uses  magnets  of  an 
annular  form.  If  we  magnetise  a  steel  ring,  it  may 
tiaTe  two  poles  at  opposite  extremities  of  a  given 
^diameter  and  two  neutral  line?.  Such  rings— round, 
oval,  ot  of  any  other  form,  and  with  or  without  inEer- 
nption  of  continuity — may  be  utilised  for  (he  correc- 
Vton  of  a  compass,  by  being  placed  either  on  the  bridge 
«f  the  vessel  or  in  the  binnacle.— J?p»h?  InduslnelU. 


Dakcebous  LlCM 
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Galvanic  Gilding. — M.  Rod  gives  the  composition 
of  a  b»tli  to  be  used  al  temperatures  from  50  lo  80"  C. 
It  consists  of  Ck>  parts  crystalline  phosphate  of  soda, 


10  parts  bisulphate  of  soda,  1  pari  cyanide  of  sodium, 
i\  parts  chloride  of  gold,  and  i  ,000  distilled  water.  In 
order  to  prepare  the  bath  the  water  is  divided  into 
three  portions  of  700,  150,  and  150  respectively.  The 
phosphate  o£  soda  is  dissolved  in  the  first  lot,  tho 
^hlorideof  gold  in  the  second,  and  lheolh«r  ingredients 
in  the  third.  The  two  first  portions  are  eraduallv 
mixed  together,  and  the  third  is  then  slowly  added.  A 
platinum  plate  is  used  as  anode, — Lt  Mondi  de  la 
Science. 

The  firm  of  Biloret  and  Mora  (of  the  Boulevard 
Richard  Lenoir,  Paris),  well  known  tor  Iheir  excellent 
Leclanche  cells  and  lh«ic  zinc  rods  of  high  purity,  have 
constructed  a  new  revolving  contact  for  their  dynamo- 
electric  machines,  ot  the  form  of  a  rotatory  brush. 
Besides  diminishing  (be  wear  and  tear  of  tbe  capper 
brushes,  this  arrangement  is  said  to  improve  the  par- 
' "    !  by^sper  ceat.—Zeilschri/l 


Edison  has  made  the  "quite  new  discovery"  (hat 
Urge  dynamo- electric  machines  are  mote  advantageont 
than  small  ones. — Ibid. 

According  lo  Les  Mondfs,  the  ship  Oxus  was  ex- 
posed lo  a  most  vloUnt:  thunderstorm  in  the  Chinese 
seas.  The  circular  compass  of  Duchemin  perfectly 
resisted  the  effects  of  the  lightning,  though  straight 
magnetic  bars  had  their  polarity  modified. 

The  same  journal  states  that  M.  Tommasi  has  made 
an  improvement  in  duplex  telegraphy,  by  which  the 
apparatus  li  protected  from  the  influence  of  the  varying 
resistance  of  the  line.  The  arrangements  are  not 
described. 

M.  M - 

telephones  by  mod 
"a  very  in 
—Ibid. 


)  greatly  increased  the  power  of  hii 
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NO.— The  plating  company 
of  the  Berlopton  Lane  Works,  Stockton-on-Tees,  have 
successfully  plated  with  nickel  three  large  cylinder 
covers  for  marine  engines,  on  account  of  Messrs. 
Maudslay,  Son.  and  Field,  the  eminent  engineers.  The 
largest  cover  weighs  nearly  i  {  tons,  and  is  6  ft.  6  in.  in 
diameter.  It  was  plated  in  the  large  nickel  bath,  and 
polished  all  over  successfully  by  one  of  Fenwick's 
patent  portable  polishing  machines,  The  same  com- 
pany have  also  just  nickel-plated  the  whole  of  the 
bright  parts  of  Sir  James  Ramsden's  yacht  engines, 
built  by  the  well-known  firm,  (he  Barrow  Shipbuild- 
ing Company  (Limited),  aNo.  some  locomotive  domes 
and  safety-valve  covers. — Railway  Nevs. 

The  Consolidated  Telephone  Construction  and 
Maintenance  Company  (Limited),  is  the  title  of  a  new 
company,  intended  to  harmonise  (he  hitherto  conflicting 
interests  of  the  United  Telephone  Company  and  IhB 
Gower>Bell  Telephone  Company.  The  capital  is  to  ba 
£200,000.  in  £t  shares,  of  which  the  6rst  Issue  is  (o  be 

iJ0O,OOO. 

A  coHFAN^,  entitled  the  Electric  Light  and  Power 
Generator  Company  (Limited),  has  been  focmad  In 
London,  with  a  capital  of  •C\$a,ooo,  in  £1  shares. 
Mr.  John  Rapieff  and  Mons,  Lonlin,  the  eminsiit 
electricians,  are  associated  with  this  enterprise.  W* 
believe  (he  capital  was  promptly  subscilhed. 


i 

1 

I 


Pereireis  giving  his  invention  a  trial  in  the  Pereire 
Institmion  fni  the  Deaf  and  Dumb.  Through  the  in- 
fluence of  the  lale  Sii  Charles  Reed  a  similar  experi. 
menl  is  being  made  in  connection  with  the  schools  of 
the  London  School  Board.  Mr.  Rhodes  ia  now  On  a 
visit  to  the  Deaf  and  Dumb  Institution  at  Manchester, 
where  great  interest  is  also  taken  in  the  audiphone. 

A  WBiTKH  in  the  North  American  Pniew  itrDngly 
advocates  the  purchase  of  the  lelegiaphic  system  of  the 
United  Slates  by  the  Government.  It  appears  that 
powers  for  that  purpose  were  conferred  by  an  Act  of 
Congress  in  |g66.  the  value  to  be  ascertained  by  the 
appraisement  of  five  disinterested  persons,  to  be  chosen 
31  directed.  The  present  "  telegraph  monopoly  "  is 
represented  as  injurious  to  commerce.  The  ordinary 
message  restricted  to  ten  words  costs  on  an  average  over 
38  cents — equal  to  is.  yd.  At  the  close  of  last  year 
there  were  170,103  miles  of  line,  or  between  seven  and 
eight  times  more  than  in  Great  Britain,  and  upwards 
of  33  millions  of  messages  were  sent  during  the  ye.ir. 
By  degrees  the  entire  svstem  has,  with  trifling  excep- 
tions, come  into  the  hands  of  the  Western  Union 
Company.  The  total  sum  actually  expended  in  plant 
and  stock  and  other  things  is  estimated  as  not  more 
than  fifteen  millions  of  dollars  ;  but  the  profits  for  ten 
years  have  averaged  over  8i  per  cent,  on  a  nominal 
capital  of  41  millions.  The  company,  jays  the  writer 
not  only  enjoys  a  monopoly  of  the  business  of  sending 
messages,  but  also  a  monopoly  of  commercial  intelli- 
gence. 


has  concluded  his  report  on   the   destruction  c 
Printcmps  Establishment  by  proposing  that  large  ware, 
houses  be  compelled  to  light  by  electricity. — Nature. 

Thb  Council  of  Ihe  Royal  Society  have  made  their 
selection  of  future  Fellows  for  the  current  session.  At 
the  annual  meeting  of  the  Society,  on  June  2,  the  fol. 
lowing  candidates  will  be  proposed  tor  election  :— 
Professor  W.  E.  Aynon,  Mr,  H.  W-  Bales,  Dr.  J.  Syer 
Briitowe,  Mr.  W.  H.  M.  Christie,  Professor  G.  Dicltie, 
Mr.  A.  B,  Kempe,  Professor  A.  Macalister.  Professor  H. 
McLeod,  Mr.  J.  A.  Phillips,  Mr.  W.  H.  Preece,  Mr.  B. 
Samuelson,  Mr.  B.  B.  Sioney,  Dr.  Ramsay  H,  Traquair, 
Rev.  W.  H.  Watson,  and  Dr.  C.  R.  A-  Wright. 

The  Edison  Light  is  New  York.— The  Mayor  of 
New  York  has  vetoed  the  ordinance  permitting  the 
Edison  Electric  Illuminating  Company  to  lay  tubes  in 
the  streets,  on  the  ground  that  no  adequate  provision 
is  made  for  a  suitable  return  to  the  city  treasury  for  a 
valuable  privilege. 

The  trial  trip  on  the  electric  railway  at  Beriin  has 
been  successfully  inaugurated.  It  is  said  that  consider- 
able difficulties  have  been  experienced  in  consequence 
*rf  the  leakage  which  took  place  from  the  conductors 
in  wet  weather,  which  has  rendered  necessary  a  re- 
arrangement of  the  method  of  insulating  the  same. 


c  Lh;hi 


_HroM. —In  view  of  the  ex- 
perimental St  reel- lighting  by  electricity  in  the  City  of 
London,  some  interest  attaches  to  a  report  made  yester- 
day to  the  Brighton  Town  Council  by  their  surveyor 
(Mr.  Lockwood),  relative  to  the  recent  lighting  by 
Siemens'  system  of  electricity  of  a  portion  of  the 
Marine  Parade.  Originally  four  lamps  (each  of  a,ooo 
candle-power)  were  used  at  intervals  of  about  seventy 
yards,  but  at  this  distance  the  light  was  more  power- 
ful  than  necessary  under  any  circumstances  ;  but  when 
the  distances  were  increased  to  133,  154,  and  igoyard?. 


and  [he  lanterns  inclosing  the  lights  filled  with  ground 
instead  of  plain  glass,  there  was  a  marked  improve- 
ment, the  light  being  softer  and  more  agreeable,  yet 
still  powerful  enough  to  throw  a  distinct  shadow  at  aoo 
yards.  The  Madeira  Road,  which  was  about  So  feet 
below  the  lanterns  (running  parallel  with  the  parade). 
the  beach,  and  Ihe  foreshore  were  "  brilliantly  illumi- 
nated "  down  to  low-water  mark  ;  and,  if  similar  lighl- 
iployed  along  the  whole  of  the  sea.frontB| 


he   esplanades  could  be  used  as  well  by  night  as  by 
lay.     Noestii -  "     '    " 


the 

day.  No  estimate  is  given  of  Ihe  relative  cost  of  gas 
and  electricity  ;  but  some  idea  of  Ihe  respective  illumi- 
nating powers  is  furnished  by  the  statement  that  20 
electric  lamps  (which,  if  placed  300  yards  apart,  wouk) 
illuminate  the  whole  of  the  sea-frontage  of  the  lown> 
would  render  about  140  of  the  existing  gas  lamps 
unnecessary,  and  thus  save  about  ^£500.  But  this  com- 
parison is  scarcely  a  fair  one,  as  the  gas  lamps  give  a 
light  in  no  way  approachingihat  afforded  by  electricity. 

AosTHALiAN  Telegraphy. — At  the  close  o£  187^ 
some  3 1 ,556  miles  of  telegraph  wire  were  at  work  on  the 
Australian  Continent,  and  40,634  miles  wilh  Tasmania. 
and  New  Zealand  added. 

The  New  York  Gold  and  Stock  Company,  America, 
intend  to  replace  their  open  wires  by  underground  ones 
on  Ihe  Brooks'  paraffin  oil  system. 

We  are  informed  that  the  diflicutlies  which  have 
hitherto  prevented  the  United  Telephone  Company 
extending  their  exchange  system  over  the  whole 
metropolis,  owing  to  the  Post  Office  monopoly,  have 
now  been  removed.  The  Post  Office  has  granted  a 
licence  to  the  compariy  to  erect  telephone  exchiDgei, 
they  paying  the  Post  Office  an  annual  royalty  on  the 
subscriptions  received. 


M.  Van    Maldehem,  tl 
known    "Alliance"    dynamo  machine,    died    lately    in 
Brussels,  at  ihe  age  of  70, 

In  the  miscellaneous  departments,  United  Telephone 
Shares  were  in  considerable  demand,  on  the  under. 
standing  thai  Ihe  existing  disputes  with  the  British 
Gower'Bell  Company  have  been  salisfaclorily  disposed 
of.  We  believe  we  ace  correct  in  saying  thai  a  new 
company  will  be  formed  harmonising  all  interests. 

A  BILL  has  been  introduced  inio  Parliament  for  the 
purpose  of  authorising  the  erection  of  a  system  of 
pneumatic  clocks  in  the  streets  of  London. 

It  is  said  that  the  Telephone  Company  in  Belgium 
has  inaugurated  a  system  by  which  subscribers  leaving 
word  the  previous  evening  may  be  awakened  at  any 
hour  in  Ihe  morning  by  means  of  a  powerful  alarum. 

The  offices  of  the  Lancashire  and  Yorkshire  Railway. 
at  Hunt's  Bank,  Manchester,  have  been  lighted  bj 
means  of  28  Swan  lamps.  A  single  A  Gramme  gene- 
rator is  used  for  the  purpose. 

A  NEW  company  has  been  established  in   Belgium 

under   Ihe   title  Df"U  Force  et  I'Eleclriciti."      The 

object  of  the  company  is  to   manufacture   electrical 
apparatus  of  all  kinds, 

A  MACNETO-ELECTRic  machine  for  lighthouse  pur- 
poses has  recently  been  completed  by  the  inventor, 
M,  de  Merilens.  The  machine  will  sustain  30  Jabloch- 
koff  lights  with  an  expenditure  of  15  horse- power. 
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□meler  has  recentl)'  been  patented 
hy  Herr  Finger,  of  Coblenz.  The  apparatus  consists  of 
K  rocfcurial  thermo meter,  on  the  top  of  the  marcuiy 
calumn  of  which  a  small  magnet  Hoats.  A  magnetii: 
needle,  the  movement  of  which  closes  a  contact  in 
circuit  with  a  battery  and  alarm,  is  set  at  any  required 
height  close  to  the  tube,  and  when  the  magnet  on  the 
mercury  has  risen  to  that  particular  height  the  needls 
is  itlracted  and  the  alarum  sounded. 

M.  Dauoionv,  electrical  engineer  in  Paris,  has  sent 
to  the  Municipal  Council  a  petition  askingfor  authority 
to  establish  on  the  top  of  the  Colonne  de  JuiUet  a  large 
electric  lamp  fed  by  a  magneto. electric  machine  of 
fif^  horse-power.  This  enormous  light  is  to  be  diffused 
by  a  large  reflector  of  special  construction.— A^af a r?. 

A  HOST  successful  experiment  in  theatre  illumioatioa 
was  tried  on  March  30  and  31,  at  the  Athen^um  of  the 
Rue  desManyri,  Paris,  with  the  Werdermann  incan- 
descent light.  The  peculiarity  of  it  is  that  it  can  be 
graduated  at  will  for  scenic  effects,  either  by  introduc- 
ing resistance  coils  or  varying  the  velocity  of  the 
Gramme  machine.  These  experiments  were  witnessed 
by  several  infltientiai  members  of  the  Municipal  Council, 
who  on  the  following  morning  proposed  an  inquiry  into 
the  propriety  of  obliging  all  the  theatrical  managers  to 
light  their  halls  with  electricity.— A'a'urr. 


Tkb  Faraday  Lecturb, — At  the  triennial  meeting  of 
the  Chemical  Society,  on  the6th  inst.,held  at  the  London 
Institution,  Professor  Helmholtz  delivered  the  Faraday 
lecture  for  the  present  year.  A  crowded  and  distin- 
guished audience  were  assembled.  Professor  Roscoe, 
Professor  Tyndall,  Sir  W.  Thomson.  Sir  J.  Lubbock, 
Professor  Siemens,  were  present,  amongst  many  other 
acientilicmen.  Before  thedelivery  of  the  lecture,  Pro- 
fessor Helmholtz  was  presented  with  the  Faraday 
medal  (or  the  year.  Professor  Roscoe,  as  president  of 
the  Chemical  Society,  said  he  had  the  honour  to  present 
him  with  the  medal,  together  with  (through  Ibe  kind- 
ness of  Mr.  Matthey)  a  replica  in  palladium.  The 
applause  with  which  their  honoured  guest  had  been 
received  assured  him  that  no  formal  introduction  was 
necessary.  He  had  only  to  say  that  Professor  Helm- 
holtt,  eminent  as  an  anatomist,  a  physiologist,  and  a 
Rialhematician,  was  now  claimed  by  them  as  a  chemist. 
The  lecturer  then  proceeded  to  trace  the  modern  de- 
velopment of  Faraday's  conception  of  electricity,  illus. 
(rating  his  lecture  with  an  electrometer  and  other 
ippanttus.  Faraday,  he  said,  amidst  all  his  specula- 
tions and  conceptions,  always  kept  within  the  domain 
of  phenomena.  His  theory  was  to  express  in  his  new 
conceptions  only  facts.  The  researches  of  Mr.  Clarke 
Maxwell  and  other*  who  had  followed  him  had  tended 
to  show  that  his  fundamental  conception  of  electricity 
was  the  only  one  which  was  not  in  actual  contradiction 
(o  the  accepted  theory  of  dynamics,  and  it  promised 
therefore  to  receive  general  acceptance.  Specially 
dealing  with  the  subject  of  electrolysis.  Professor 
Helmholtz  pointed  out  the  possible  influences  of  elec. 
tricity  in  chemical  changes,  and  by  showing  that  the 
electrical  conditions  of  atoms  corresponded  with  the 
combining  conditions,  as  set  forth  in  the  chemical 
doctrine  of  quant ivalents,  opened  out  a  wide  field  for 
discussion  and  investigation .  Professor  Roscoe,  In 
ttuniag  a  vote  of  thanks  to  the  lecturer,  made  some 
further  reference   to  Faraday,   whose  conceptions,  he 


remarked,  were  entirely  in  accordance  with  all  tha  1 
modern  developments  of  electrical  tcience.  The  votl 
was  seconded  by  Professor  Tyndall^  while  thanking 
Professor  Helmholtz  for  bis  address,  he  took  the  oppor- 
tunity of  paying  a  tribute  to  the  private  character  as 
well  as  to  the  public  achievements  of  Faraday. 

Brooks"  Cable  at  Bruges.— The  following  tests 
of  the  insulation  and  electrostatic  capacity  were  made 
on  the  18th  Mirch  of  this  ye»r,  by  Moni.  Dumont ;  — 


Temd  Wirei.  tnwlitioa,  pifrKilMnett*. 


Eticmiiiuic  Capiicily, 


The  TELEQa.\FH  Clerks.— The  return  moved  for  by 
Mr.  E.  D.  Gray,  M.P..  of  the  number  of  telegraph 
clerks  who  have  resigned  since  187a,  has  been  published. 
The  numbers  were:  in  England — males,  i,igi;  females, 
636.  Scotland — males,  I3fi  ;  females,  66.  Ireland — 
males,  159 ;  females,  54 ;  total,  1,343.  Showing  that 
about  one-third  of  the  suff  left  for  more  remunerative 
employment,  or  about  one-half  oE  those  who  had  proved 
themselves  (o  be  eiKcient  in  their  service.  The  return 
does  not  include  deaths  or  dismissals.  In  the  face  of 
these  figures,  it  is  desirable,  nay,  imperative,  that  Mr. 
Fawcett  should  take  the  briefest  way,  consistent  with 
thoroughness,  to  remedy  a  state  of  things  which  is 
not  compatible  wilh  the  dignity  of  a  Government 
department.  We  have  on  other  occasions  protested 
against  the  telegraph  department  being  regarded  as 
a  dividend  paymg  concern,  and  it  is  clear  that, 
although  the  public  should  pay  a  trifle  more  in  taxes,  a 
greater  gam  would  be  made  by  the  nation  in  retaining 
the  best  telegraph  clerks,  and  paying  for  them  at 
equitable  rates. 

Telegraphing  the  Result  of  the  OxroRo  and, 
Cambhidoe  Boat  Race.— The  National  Associated 
Press  despatch  giving  the  result  was  transmitted  from 
the  point  of  the  Rnish  to  the  London  Agents'  ofhce, 
and  hied  with  the  Direct  United  Slates  Cable  Company, 
who  transmitted  It  to  New  York  in  twenty-seven  (ay) 
seconds.  This  perhaps  is  the  quickest  time  ever  tnade 
by  any  cable  company,  and  as  such  is  worthy  of  note. 

In  the  litigation  between  the  Post  Office  and  the 
Edison  Telephone  Company,  the  Attorney. Genera  I 
on  the  nth  inst.  applied  to  two  judges  o£  the  High 
Courl  to  vary  the  decree  restraining  the  company  from 
continuing  the  business  they  had  been  carryingon.  The 
litigation  had  now  come  to  an  end,  Vf^tvi  o^w.  "Cw; 
claim  of  the   Crown  to  Ae  tti<)ft<i^\i  "Bi-i  i&wis'AKA, 
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they  would  be  ready,  in  the  interests  of  the  public,  to 
grant  licences,  so  that  there  might  be  no  impediment 
m  the  way  of  the  active  carrying  on  of  the  telephonic 
communication.  The  application  was  granted.  A 
similar  application  was  granted  in  the  case  of  the  Bell 
Company. 


^r0mbings  jof  S^omtm. 


THE  SOCIETY   OF  TELEGRAPH   ENGINEERS 
AND  OF  ELECTRICIANS. 


A  CONVERSAZIONE  of  this  Society,  on  the  occasion  of 
Professor  Helmholtz's  visit  to  London,  was  held  on  the 
xxth  inst.  in  the  Rooms  of  the  University  College, 
Gower  Street  (kindly  lent  by  the  Council  of  the  College). 
A  large  number  of  members  and  visitors  were  present, 
and  were  received  by  the  President  of  the  Society,  Pro- 
fessor Carey  Foster,  F.R.S.,  in  the  Library  of  the 
College.  A  large  collection  of  electrical  apparatus  and 
appliances  were  exhibited  by  the  following  gentlemen  : 
R.  Anderson,  Professors  W.  E.  Ayrton  and  J,  Perry, 
Shelford  Bidwell,  M.A.,  LL.D.,  E.  B.  Bright,  Latimer- 
Clark  (Past  President),  Latimer-Clark,  Muirhead&  Co., 
James  Cozeter,  R.  E.  Crompton,  Messrs.  Elliott  Bros., 
Professor  Carey  Foster  (President),  W.  Graves,  Pro- 
fessor Kennedv,  J.  A.  Lund,  G.  Lund,  R.  S.  Ncwall, 
W.  H.  Preece  (Past  President),  Robert  Sabine,  Messrs. 
Siemens  Bros.,  the  Society  of  Telegraph  Engineers 
and  of  Electricians,  C.  E.  Spagnoletti,  A.  Stroh,  C.  M. 
Whipple  (Superintendent  Kew  Observatory).  The 
rooms  were  lighted  by  a  number  of  Mr.  Swan's  in- 
candescent lamps,  and  the  corridors  and  courtyard  by 
Mr.  R.  E.  Crompton's  arc  lamps. 


PHYSICAL  SOCIETY.— March  26th. 


Professor  Fuller  in  the  Chair. 
New  member — Mr.  Lewis  Wright,  author  and  editor. 

Dr.  James  Moser  read  a  paper  on  electrostatic  in- 
duction especially  relating  to  the  branching  of  the 
induction  in  the  differential  inductometer  and  in  the 
electrophones.  The  author's  experiments  bore  out 
the  hypothesis  of  induction  as  enunciated  by  Faraday. 

Prof.  AvRTON  suggested  the  importance  of  adding 
guard  rings  to  the  small  plates  of  the  five  plate  induc- 
tometer or  balance,  since  without  this,  mathematical 
calculations  could  not  be  accurately  applied,  and  the 
experimental  determination  of  specific  mductive  capa- 
city would  be  doubtful. 

br.  Moser  pointed  out  that  though  the  theory  was 
not  absolutely  correct  it  lay  with  the  experimenter  to 
get  results  very  approximately  correct. 

Prof.  Reinold,  one  of  the  secretaries  of  the  Society, 
read  a  paper  by  himself  and  Prof.  Rochert  on  the 
electrical  resistance  of  liquid  films,  with  a  revision  of 


Newton's  scale  of  colours.  The  experiments  were  io 
continuation  of  those  published  by  the  authors  in  1877. 
Their  object  was  to  determine  whether  a  film  thinning 
under  the  action  of  gravity  gave  any  evidence,  by  a 
change  in  its  specific  resistance,  of  an  approach  to  a 
thickness  equal  to  twice  the  radius  of  molecular  attrac- 
tion, and  also  to  devise  a  method  of  finding  the  amonnt 
of  water  which  might  be  absorbed  by  or  evaporated 
from  it. 

The  thickness  of  the  films  was  determined  from 
their  colour  by  means  of  two  beams  reflected  from  dif- 
ferent mirrors  on  them.  Newton's  scale  of  cokmrs 
was  revised  by  observations  on  Newton's  rings,  and 
partly  by  more  than  a,ooo  observations  on  the  rings 
themselves.  The  thicknesses  determined  by  direct 
observations  on  Newton's  rings  and  those  in  the  cor- 
rected table  rarely  differ  by  i  per  cent.,  while  Newton's 
scale  in.  parts  differs  from  both  by  as  much  as  xoper 
cent,  of  the  thickness. 

The  films  were  formed  from  a  solution  of  oleate  of 
soda  in  glycerine,  with  a  little  nitrate  of  potash  added 
to  increase  their  electric  conductivity.  Thev  were 
blown  in  a  glass  case  from  which  the  outer  air  codd 
be  excluded.  Precautions  were  taken  fo  keep  the  air 
in  contact  with  the  films  inside  the  case  at  a  proper 
humidity.  These  consisted  in  placing  discs  containing 
the  solution  at  the  bottom  of  the  case,  and  suspending 
within  it  sheets  of  blotting  paper  the  lower  edges  01 
which  dipped  into  the  liquid.  A  hair  hygrometer 
indicated  changes  in  the  humidity  of  the  interior.  The 
resistance  of  the  films  was  measured  by  piercing  tbem 
with  gold  wires,  which  were  connected  with  the  elec- 
trodes of  a  quadrant  electrometer.  The  resistance  of 
the  film  between  the  needles  was  calculated  by  com- 
paring the  deflection  caused  by  the  difference  of  poten- 
tial ofthe  two  wires  when  a  current  was  passing  throi^ 
the  film  with  that  produced  by  the  difference  of  poten- 
tial above  and  below  a  known  resistance  placed  in  the 
same  circuit.  The  specific  resistance  of  the  liqmd 
from  which  the  films  were  formed  was  measured  bra 
method  identical  in  principle  with  the  above.  The 
liquid  was  contained  in  a  glass  tube  with  turned  up 
ends.  Platinum  wires  were  cemented  into  small  hola 
drilled  in  the  straight  part  of  the  tube,  and  their  diffe^ 
ence  of  potential  compared  with  that  of  two  points  in 
the  same  circuit'  separated  by  a  known  lesistanee. 
This  method  has  the  great  advantage  of  getting  rid  of 
any  difficulties  connected  with  polarisation.  Test  es- 
periments  on  sulphuric  acid  proved  the  method  to  |(ive 
results  agreeing  with  those  of  Kohlrausch,  who  em- 
ployed alternating  currents  and  Wheatstone*s  bridge. 

The  results  of  the  experiments  may  be  summed  up 
as  follows : — It  is  difficult  to  form  a  soap  film  under 
conditions  precluding  a  slight  evapoiation  or  absorp- 
tion of  water,  but  the  more  neariy  these  conditions  are 
attained  the  more  closely  does  the  specific  resistanoe 
of  the  film  agree  with  that  of  the  liquid  in  mass.  The 
films  observed  under  the  most  favourable  conditioos 
obeyed  Ohm's  law  with  finreat  accuracy  and  much  better 
than  the  others.  The  films  indicate  no  approach  to  t 
thickness  equal  to  the  diameter  of  molecular  attractkw. 
A  soap  film  may  even  in  an  inclosed  space  readily  tc^ 
23  out  of  57*7  volumes  of  water  contained  in  eyeiy 
100  volumes  ot  the  solution,  when  special  precautions 
are  not  taken  to  maintain  the  surrounding  space  io  t 
constant  hygrometric  condition. 

Prof.  Ayrton  suggested  that  in  measuring  the 
liquids  and  film  the  distance  between  the  electrodes 
should  be  varied. 

Prof.  Guthrie  pointed  out  that  the  results  of  Prof* 
Reinold  and  Kohlrausch  agreed  irith  his  own  ia 
showing  that  the  conductivity  of  liquids  obeyed 
Ohm's  law. 
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Pro(eS5or  W.  G.  Adams  In  the  Chair. 

Professor  Helmholiz  was  elected  an  honorary 
member  of  the  Society,  and  Dr.  Jambs  \fo5ER  an 
ordinary  member. 

Dr.  J.  H.  Gladstone  read  a  note  on  thermal 
electrolysis,  by  himself  and  Mt.  Alfred  Tribb.  The 
author!  Eaund  that  when  sheet  silver  was  plunged  into 
fused  silver  chloride,  or  iodide  of  silver,  crystals  of 
silver  formed  on  the  sheet.  Similatl}'.  copper  iintnersed 
in  fused  cuprous  chloride,  copper  crystals  deposited  on 
it,  aod  when  zinc  was  placed  in  melted  line  chloride, 
or  iron  in  melted  ferrous  chloride,  these  two  metal s 
crjitallised  on  the  plates.  They  found  this  to  be  due 
not  to  a  diApKDCe  ta  the  physical  condition  of  the 
tolled  met«B^Wantheunei;ual  healing  of  the  dilfe- 
rcnt  parts  of  Ibft  irnmersed  meials.  By  the  contact 
theory  of  vOltrint,  there  will  be  a  diHerence  of  potential 
between  the  metal  and  the  liquid  chloride  in  contact 
with  it,  and  this  difference  of  potential  will  vary  with 
temperature,  Since  all  parts  of  the  immersed  metal 
cannot  be  supposed  at  the  same  always,  there  Is  the 
possibility  of  a  current  being  set  up  and  consequent 
dedrolysis  of  the  salt.  This  view  was  corroborated 
by  heating  the  metal  unequally,  when  a  crop  of 
crystals  appeared  in  the  cooler  part  oE  the  liquid. 
AgBin,  two  silver  rods  connected  together,  were 
plunged,  the  one  in  a  hotter,  the  other  in  a  cooler  part 
of  fused  silver  chloride,  and  at  the  end  of  liCleen 
minutes  the  latter  was  studded  with  crystals  of  silver 
whilst  the  former  was  clean.  A  galvanometer  showed 
a  stronger  current  between  the  rods  the  greater  the 
difference  of  temperature  between  the  parts  of  the 
fluid  in  which  they  were  placed ;  and  transposing  the 
rods  reversed  this  current.  These  eiperiments  Dear 
on  the  nature  of  voltaic  action,  and  form  a  lecture 
ilhistration  of  the  conversion  of  heat  Into  electricity 
and  chemical  force. 

Hr.  W.  H.  WalbnN  stated  that  he  had  found  when 
^nc  is  immersed  in  an  electro-brassing  solution,  crystals 
of  brass  (i.e.,  zinc  and  copper)  were  deposited  on  it, 

Capt.  AbnEV  exhibited  a  number  of  photographic 
negatives  taken  by  himself  and  Col.  Fsstik  by  radia- 
tion through  thin  sheets  of  ebonite.  The  light  from 
the  potitive  pole  of  an  electric  lamp  was  sent  through 
a  thin  sheet  of  ebonite,  5*^  in.  Ihiclt,  and  photographs 
taken  showed  the  radiation  to  have  a  low  wave  length 
from  3,000  to  14,000.  The  carbon  points  of  the  lamp 
could  be  photographed  through  the  sheet,  and  Col. 
FkstIN  observed  the  sun's  disc  through  it. 

The  ebonite  showed  a  grained  structure,  and  different 
samples  of  ebonite  gave  different  results,  but  all  gave 
some  result  in  course  of  lime  at  least;  old  ebonite,  like 
that  used  in  some  of  Mr.  Preece's  experiments,  scat- 
tering the  light  more  than  new  ebonite.  Dr.  MosGR 
exhibited  the  passage  of  the  raya  through  the  ebonite 
to  the  audience  by  means  of  a  galvanometer.  Prof. 
Guthrie  observed  that  Capt.  Abnev  had  proved  light 
as  well  as  heat  traversed  the  ebonite,  and  Dr.  COFi^tM 
stated  that  the  composition  of  ebonite  apparently  the 
same  might  va^y  considerably. 

Prof.  fiELM.  ?LTZ  addressed  the  meeting  on  the 
localisation  of  dlij'cts  by  the  eyes.  Wo  estimate  dis- 
tanoe  with  one  eye  tl|..ihe  outlines  of  the  more  distant 
objactt  being  covered  l>,  the  nearer  ones  where  they 
meet, and  by  theshadows  thrown  by  the  anteriorobjects. 
These  conditions  are  very  rarely  overpowered  by  others, 
a*,  for  instance,  binocular  vision.  This  is  shown  by 
Dove's  pseudolcope,  and  the  (act  that  closing  or  blind- 
ing one  eye  makes  little  difference  to  the  power  of 
judging  distance,  especially  when  not  lery  close 


eye.  The  relative  shifting  of  objects  as  the  tjt  is 
moved  from  side  to  side,  or  to  and  fro,  or  up  and  down, 
which  may  be  called  the  parallax  of  motion,  is  also  a 
strong  factor  in  estimating  distance.  The  author  con. 
eludes  from  a  study  of  the  stereoscope  that  the  percep- 
tion of  the  absolute  conver[^nee  of  our  eyes  is  very 
indistinct,  and  that  only  differences  of  convergence 
related  to  apparently  near  or  distinct  objects  produce 
the  stereoscopic  effect.  Recent  observations  of  his 
show  that  the  incongruity  between  the  degree  of  con- 
vergence and  the  parallax  of  motion  is  perceived  with 
great  accuracy.  Dr.  Stone  remarked  that  a  person 
suddenly  blinded  in  one  eye  acquires  a  new  judgment 
ofdistanceby  moving  the  head  i  and  Mr.  Lewis  Wrioht 
pointed  out  that  santonin,  which  changes  the  sense  oE 
colour,  also  appears  to  change  the  sense  of  distance.      . 
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;tric  lighting  apparatus,"     W.  R,  Laki 

;d  by  A.  G.  Holcombe.)    Dated  March  aj, ' 

Electric  drills."    J.  W,  Thomson.      Datc^l 


March  2g. 

1395.  "  Electrical  apparatus  for  the  transmission  irfl 
reproduction  of   sound."    W,   R,   Lakh.     (Commu 
cated  by  A.  E,  Dolbear.)    Cenflele.     Dated  March 

1413.  "  Manufacture  of  carbon  for  incandescent  el< 
trie  lamps,"     ].  Scott  and  W.  H.  A.  Restei 
March  31. 


1421,  ' 


elec 


"Elec 


batteries,"      F.    R.   DB    WoLSKl. 


i4*j. 

Dated  April 

1447.  "  Dynamo. electric,  or  magneto-elecliic  ma- 
chines." C.  W.  Siemens.  (Communicated  by  Siemens 
andHalske.)     Dated  April  I. 

145J.  "Interlocking  of  railway  telegraphic  block 
instruments,  points  and  signals,  and  appnraliis  for  that 
purpose."     C.  Hodgson.     Dated  April  2, 

1474.  "A  new  or  improved  apparatus  far  laying 
underground  telegraphic  or  telephonic  conductors," 
J.  C.  Mhwburn.  (Communicated  by  J.  Bourdin  and 
Gen.  S.  J.  de  Maltioff.)     Dated  April  5. 

1516.  "Improvements  in  electric  lamps, 
electro. magnets  applicable  to  these  and  to  oil 
trical  purposes,"     Dated  April  7. 

1536.  "Electric  lighting  apparatus."  ].  L.  A. 
DupoNT-AvRKRViLtB.  (Communicated by  F.  DelajwV' 
Dated  April  8, 

1543,  "  Electric  lamps.-'  S.  G.  L.  FoJ:.  Date! 
April  8, 
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Kiev,  Russia).  Dated  22nd  July.  6d.  In  this  invention 
each  of  the  conducting  wires  of  the  burners  is  connected 
to  the  corresponding  electrode  of  a  voltameter. 

3041.  "Producing  and  directing  electric  currents, 
&C."  Charles  Godfrey  Gumpel.  Dated  24th  July. 
2d.  Relates  to  apparatus  for  producing,  directing, 
and  intensifying  electric  currents  and  applying  them 
for  communicating  power  to  a  distance,  and  con- 
trolling such  power.  Instead  of  winding  the  wires 
of  the  inductors  of  the  dynamo  machine  in  the  usual 
way,  that  is  to  say,  with  the  secondary  coil  superposed 
on  the  primary  coil,  these  coils  are  wound  together, 
that  is  to  say,  the  primary  wire  of  considerable  sectional 
area  along  with  a  number  of  secondary  wires  of  smaller 
area,  thus  obtaining  a  juxtaposition  throughout  the  coil 
of  the  secondary  and  primary  wires,  and  bringing  most 
of  the  secondary  coils  nearer  to  the  core.  {Provisional 
only,) 

3219.  "  Obviating  effects  of  extraneous  electrical  dis- 
turbances on  telephonic  lines."  John  Imray.  (A  com- 
munication from  abroad  by  Doctor  Cornelius  Herz, 
of  Paris.)  Dated  6th  August.  2d.  Relates  to  means 
of  obviating  the  effects  of  disturbances  on  telephonic 
lines,  for  which  purpose  the  line  wire  instead  of  being 
led  directly  to  earth  from  the  receiving  instrument  is 
made  to  terminate  in  a  number  of  fine  points  extended 
over  a  considerable  area,  and  another  set  of  such  points 
in  close  proximitv  to  the  former  set  communicate  by  a 
wire  to  earth.  Thus  electricity  in  passing  from  the  one 
part  of  the  line  to  the  other  forms  a  brush,  or  passes  by 
a  diffused'and  silent  flow  from  the  one  set  of  points  to 
the  other.  The  space  between  the  two  sets  of  points 
may  be  filled  with  a  medium,  such  as  alcohol,  oil,  or 
hydrocarbons,  or  with  gas  other  than  air,  or  air  or  gas 
more  or  less  rarefied.  {Provisional  only.)  {See  Tele- 
graphic Journal,  xst  March.) 

3310.  *'  Insulating  telegraph  conductors,"  &c. 
Edwin  Thomas  Truman.  Dated  14th  August.  4d. 
Relates  to  improvements  in  insulating  telegraph  conduc- 
tors, and  in  the  mode  of  and  machinery  for  manufac- 
turing telegraph  conductors,  the  improved  machinery 
being  also  applicable  for  other  purposes. 

3424.  "  Electric  conductors,"  &c.  George  Barker. 
(A  communication  from  abroad  by  William  W.Jacques, 
of  Boston,  America.)  Dated  24th  August.  4d.  The 
object  of  this  invention  is  to  provide  an  insulating 
coating  for  telegraph  wires  and  other  electric  conduc- 
tors which  shall  have  a  high  insulating  power  and  at 
the  same  time  be  tough,  pnable,  and  elastic  under  any 
conditions  of  temperature  or  weather  to  which  it  would 
naturally  be  exposed,  which  shall  be  entirely  imperme- 
able to  water,  gases,  and  moisture,  and  not  affected  by 
atmospheric  influences  nor  liable  to  change  with  time, 
and,  finally,  which  shall  be  much  cheaper  than  sub- 
stances usually  employed  for  the  same  purpose.  The 
wire  is  covered  with  rubber,  whose  pores  are  thoroughly 
impregnated  by  a  peculiar  process  with  a  mixture  of 
about  equal  parts  of  Venice  turpentine  and  beeswax, 
and  then  coating  this  impregnated  rubber  with  more  of 
the  preserving  compound,  sulphur,  and  various  dilu- 
tants,  by  continued  working  on  warm  rolls. 

3420.  "  Apparatus  for  transmitting  sounds." 
Frederick  Robert  von  Wreden,  M.D.  Dated  23rd 
August.  6d.  Relates  to  an  improved  microphonic 
transmitter,  t  is  a  very  thin  (from  0*0002  to  0*003  ^^ 
an  inch  thick)  and  tightly  stretched  membrane,  t  (figs. 
I  and  2).  An  electrically  conducting  piece,  k,  of  car- 
bon is  fixed  on  the  membrane,  t,  and  communicates  by 
means  of  a  fine  wire,  a,  with  a  terminal,  5.  H  is  a  con- 
tact regulator.     On  one  end  of  this  regulator  is  fixed  a 


thick  ring,  r,  in  which  is  fixed  a  piece  of  carbon,  k^ 
The  piece,  k^  is  in  direct  contact  with  the  cylindrical 
piece,   K,   fixed  on  the  membrane,  and  through  the 


FIC.2. 


metallic  contact  regulator,  h,  and  a  fine  copper  wire, 
bt  is  in  connection  with  the  terminal,  ^i*  The  other 
end  of  the  contact  regulator  is  provided  with  a  fine, 
accurately  cut  screw  thread,  on  which  a  counterweight, 
G,  can  be  moved  to  adjust  the  degree  of  contact  or 
pressure  between  the  two  pieces  of  carbon,  K,  K^. 

3496.  "  Apparatus  for  obtaining  electricity."  Chas. 
Weightman  Harrison.  Dated  28th  August  2d. 
Relates  to  improvements  in  apparatus  for  obtainiog 
electricity.     {Provisional  only,) 

3509.  "  Electric  lamps."  John  Hopkinson.  Dated 
30th  August.  2d.  Each  carbon  is  carried  from  the 
piston  of  a  hydraulic  cylinder.  Each  cylinder  is  either 
so  arranged  that  when  fluid  is  allowed  to  flow  out  from 
that  cylinder  the  carbon  it  carries  advances.  The  pas- 
sage of  fluid  into  a  cylinder  from  a  cylinder,  or  nom 
one  cylinder  to  the  other,  is  controlled  by  a  vaive, 
which  is  opened  or  closed  by  an  electro-magnet.  {Pro- 
visional  only.) 

4850.  "  Switches  and  apparatus  for  tdephone  lines." 
Sydney  Pitt.  (A  communication  from  abroad  by 
Charles  Darwin  Haskins,  of  New  York.)  Dated  a3ra 
November.  6d.  Relates  to  electric  calls,  for  use  00 
telephone  circuits.  Its  object  is  to  enable  signals  to  be 
exchanged  between  a  central  office  and  any  station  on 
a  given  circuit  without  operating  the  signal  or  call  bell 
of  any  other  station  on  the  same  circuit,  and  to  pro- 
vide a  means  by  which  persons  at  other  stations  will 
be  prevented  from  interrupting  or  overhearing  a  mes- 
sage which  is  being  sent  by  a  person  usinff  a  telephone 
at  another  station  on  the  same  circuit,  and  to  supply  s 
method  by  which  the  operator  at  the  central  office  of  s 
telephone  exchange  will  be  enabled  to  set  the  different 
instrunr.ents  at  a  common  starting  point. 
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5091.  " Electric  teTegraphy,"  H.  J.  Haddan.  (A 
contmunicatinn  from  abroad  by  Samuel  Latham  Mitchell 
Barlow,  of  New  York,  Assignee  of  the  Inventor,  Dr. 
Oiazio  Lugo,  of  the  same  place.)  Dated  7th  December. 
6d.  The  object  oF  this  invention  is  to  produce 
intetligible  signals  in  a  long  telegraphic  circuit  with 
great  distinctness  by  means  ot  secondary  induced  cur- 
rents or  pulsations  oE  high  electromotive  force  or  in- 
tensity, which  are  generated  by  means  of  a  battery  or 
batteries  of  comparatively  small  power  through  the 
medium  of  induction  coils.  This  is  effected  by  pulling 
a  telegraphic  key,  which  sends  reversed  currents  from 
batteries  connected  to  the  front  and  back  stops,  in  circuit 
with  the  primary  wire  of  an  induction  coil ;  the  second- 
ary currents  from  the  secondary  coil  pass  out  to  line, 
and  al  the  reeeivlng  station  pass  through  the  primary 
of  an  induction  coil  which  has  a  teteplione  in  circuit 
with  the  secondary  wire.  The  telephone  is  then  read 
from  as  in  an  ordinary  sounder. 


5092.     "  Magne 


o  speaking  telephony."  H.  J.  Had- 
dan. (A  communication  from  abroad  by  Samuel 
Latbam  Mitchell  Barlow,  of  New  York,  assignee  ot  the 
inventor.  Franceso  Rosetti,  ot  Padua,  Italy.)  Dated 
7th  December,  6d.  At  the  sending  and  transmitting 
stations  Bell  telephones  are  connected  to  the  primary 
wires  of  induction  coils,  and  the  secondaries  of  the 
latter  are  connected  to  line. 

Sija.  "  Electric  drills."  Svdsev  Prrr.  (A  com- 
munication from  abroad  by  Charles  E.  Ball,  of  Phila. 
delphia.  United  States  of  America.)  Dated  9th  Decem- 
ber, 6d,  Relates  to  drills  of  the  class  reciprocated  by 
electro  magnetism.  Its  object  is  to  secure  a  simple, 
efficient,  and  durable  machine.  A  is  a  frame  or  yoke 
raonnted  upon  a  tripod,  the  legs,  o,  of  which  are  variable 
in  length  so  as  to  adjust  the  drilling  tool  properly  rela- 
tively to  the  substance  to  be  operated  upon.  A  stock 
or  cylinder,  a,  slides  freely  endwise  in  the  frame,  .its 
movement  being  controlled  by  an  adjusting  screw,  i. 
Coils  or  helices,  c,  D,  of  insulated  wire  wound  in  a  way 
usoal  with  electro -magnets  are  secured  in  the  stoclc,  a, 
end  to  end  in  the  same  aiial  plane,  but  with  a  space 
between  them,  An  ordinary  soft  iron  core,  □'.  common 
to  both  these  helices  has  the  capacity  of  sliding  freely 
endwise  axially  therethrough,  the  core  it  will  be  observed 
being  about  onC'third  longer  than  either  coil,  so  as  to 
always  leave  it  within  their  magnetic  lield.  The  upper 
end  ot  the  cylinder,  D.  terminates  in  a  small  chamber  in 
which  the  core,  d',  plays  on  its  back  stroke ;  the  con- 
fined air  in  this  chamber  is  thus  compressed  at  each 
back  stroke,  and  acts  as  a  buffer  to  prevent  shocks  or  jars, 
A  toot-stock o(drill.holder.E,conStitutingaprolongalion 
of  this  core  carries  the  drilling-tool  in  usual  well-known 
ways.  The  conductor  from  a  dynamo  or  magneto- 
electric  machine  or  generator  is  divided,  each  branch 
being  connected  with  its  respective  coil,  so  that  the 
circuit  may  pass  alternately  through  each  one  as  it  is 
shunted  by  the  action  of  the  rheotome  or  circuit -changer 
hereinafter  described.     One  terminal  of  the  coil,  c,  leads 

connect*  with  another  contact,^,  both  of  said  contacts 
being  insulated  from  each  other,  but  secured  to  the 
sainependantor  bracket,  h,  of  the  stock,  a.  The  return 
arire^  f',  to  the  generator  is  secured  to  a  T-^baped  bar, 
I,  located  between  the  drill.stock,  e,  and  pendant,  h. 
above  mentioned.  With  the  parts  in  the  position  sho< 
in  the  figure, -'    - ■ — ■■     -■'-■'-  ■■--  —'■ 


Sitt 


reaches  the  limit  of  iti  bsck-  ilrrike  the  bar,  1,  comes  in 
contact  with  Ihe  contact,  g',  thus  changing  the  current 
from  the  back  coil,  c,  to  the  front  one,  n,  causing  Ihe 
core  to  be  drawn  forcibly  into  said  coil,  thus  producing 
the  necessary  stroke  of  the  drill.  When  the  forward 
stroke  of  the  drill  is  completed,  the  stud,  e,  strikes  the 
plate.  I.  and  forces  it  against  the  contact,  g,  thus  again 
throwing  the  coil,  c,  into  circuit,  and  the  coil,  d,  out  of 
circuit,  and  retracting  the  drill.  These  operations 
being  repeated  at  every  stroke  of  the  drill  produce 
very  rapid  and  effective  reciprot^tion. 


(lorrtgpoittttiire. 


To  the  Editor  of  The  Thl 
1IJ), — I  beg  to  forward  you  a  copy  of  a  letter  I  hi 
Lt  to  the  editor  of  La  Lumiire  Eltciri^ue.  which 
reference  to  a  letter  to  which  you  kindly  gave  publii 


% 


ir  colur 


unbiassed  tendency  of  your  Journal  to 
aid  all  workers  in  science,  you  will,  1  am  sure,  by 
giving  publicity  to  this  letter,  aid  me  in  maintaining 
my  claim  to  the  priority  of  the  application  of  circular 
carbon  pencils  for  electric  lamps. 

I  am,  dear  Sir,  yours  very  truly, 

CHAS.  E.  H^V&'SACVfi,. 
25,  GuildlorA  Street,  ?,asat\\  aQ,>iB.«,^  C- 
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Tu  lAc  Edilar  0/ L\  LumiKbe  Elkctkiqvk,  Paris. 

"  Sir, — I  regret  not  having  noticed,  until  a  f««r  days 
ago,  your  ansmreT  to  my  letter  in  your  ficsl  number  of 
this  year,  of  the  1  ith  December  la^t  year,  in  which  you 
credit  Mr.  R.  S.  Varlev  with  the  priority  of  the  appli- 
cation of  circular  carbon  pencils  without  paying  any 
attention  to  ray  statement — that  no  electric  lamp,  with 
circular  carbon  pencils,  haj  been  shown  in  action  or 
used  prior  to  my  patents  and  my  lamps, 

"lam  glad  to  notice  Mr.  Wcrdermann's  letter  to 
you  of  the  Jth  ult.,  which  will  enable  me  to  explain  my 
claim  of  the  priority  of  the  application  of  circular 
carbon  pencils  for  electric  lamps. 

"  1  hereto  annex  drawing*  taken  from  the  respective 
patents  of  Mr.  Varley  and  Mr.  Werdermann,  which 
are   both   dated    1876,  and   leave  it  to  your  and  the 


AaimpiiwdbyS.  A.  Vabl 


public's  good  sense  to  find  the  similarity  between 
theie  crude  sketches  and  my  lamps,  as  described  in 
the  speciRcatians  of  my  patents,  and  also  in  the 
Trifgraphic    jQunal,     The    EUclricmn,    Engia/er!ng, 

"  1  have  not  yet  heard  that  any  of  those  proposals 
have  been  made  or  have  been  in  action,  and  I  do  not 
see  how  they  could  have  been  put  in  action  •^ilhotit 
adding  further  invention.  It  is  evident  that  the  man 
who  proposes  to  find  the  North  Pole  cannot  claim  any 
credit  from  the  man  who  actually  finds  the  North  Pole. 
Thus,  Mr,  Varley  and  Mr,  Werdermann  having  only 
proposed  to  use  a  rod  of  carbon  forming  a  portion  of  a 
circle  (Mr.  Varley  does  not  mention  at  all  in  his  speci- 
fication that  the  carbon  rod  forms  a  portion  of  a  circle, 
nor  that  It  is  meant  to  be  a  curved  carbon),  cannot 
have  any  claim  on  the  invention  of  my  lamps,  in  which 
I  use  two  semi-circular  or  two  neatly  complete  circles 
of  carbon,  and  to  my  best  knowledge  none  of  the 
gentlemen  have  ever  put  forth  such  a  claim.  In  his 
letter  of  the  5th  ult.,  Mr,  Werdermann  admits  that  he 
bas  only  proposed  the  ust  of  tarhan  rods  forming  a 
portion  of  a  circle,  and  consequently,  he  can  have  only 
such  claim  to  the  actual  application  of  circular  carbons 
pencils  as  the  man  who  only  proposed  to  find  the  North 
Pole.  The  mere  idea  of  using  circular  carbon  pencils 
does  not  make  the  invention,  although  the  mere  idea 
may  have  been  registered  in  a  patent, 

"  Many  gentlemen  have  told  me  that  they  also  have 
had  the  idea  of  using  circular  carbon  pencils  (that  we 
always  hear  after  an  invention  has  been  accomplished, 
M  the  large  class  of  would-be  inventors  cannot  distin- 
guish the  accomplished  invention  from  the  mere  pro. 
posal).  Knowing  that  I  address  in  you  gentlemen  of 
literary-  and  scientific  standing,  I  beg  to  draw  your 
attention  10  the  three  following  manners  by  which 
alone  priority  of  invention  can  he  proved  : — 

"  Firstly,  that  the  invention  has  been  fully  described 
in  all  its  dtlails  in  the  specification  of  a  patent. 


"  Secondly,  that  the  invention  has  been  shoirn  in 
I  operation  before  the  public. 

''  Thirdly,  that  the  entire  plan  and  features  of  tlie 
I   invention  have  been  laid  before  a  scientific  body. 

"  As  none  of  the  gentlemen  have  complied  with  anj 
I   of  these  terms,  but  as  !  have  complied  with  all  U  these 
terms,  I  hope  now  that  you  will  credit  me  with  the 
I    priority  of  the  application  of  circular  caiboo  peodlt. 
"  I  should  never  have   thought  of   contesting  tbti 
question  if  you  had  not  stated,  firstly,  that  I  have  re- 
invented M.  Dubos' regulator;  and  I  abatl  now  shoe 
'    that  your  statemeut  is  entirely  erroneous,  but  tJiat  it  ii 
possible  that  M.  Dubos  has  adopted  luy  plan  of  uiiag 
circular  carbons. 

"  In  Tune,  1878,  M.  Dubos  applied  (or  a  patent  ia 
England  lor  an  electric  lamp  with  tlraigAl  carboDt,<lf 
which  Colonel  Bolton,  in  his  paper,  'Some  HUtoiiul 
Notes  on  the  Electric  Light,'  read  before  the  Inatitulioa 
of  Telegraph  Engineers,  says  as  follows  1 — 

"'  187S.  Dubos.  2^401.  "  Improvements  in  appi- 
ratus  for  producing  electric  lights."  {Protiisiaiial  fit- 
teclioH  ouly.)  Patents  balancing  two  forces,  onepni' 
duced  by  a  spring  weight,  Stc,  and  the  other  by  electie. 
magnetism  for  keeping  the  (straight)  carbons  in  the 
proper  positions.' 

''  This  ii  practically  patenting  an  electric  lamp  tech, 
as  lor  example,  Staite  patented  in  1847,  thirtf-oM 
years  before. 

"  1  applied  on  13th  November,  1878,  for  an  Enlfilll 
patent,  in  which  I  described  and  patented  the  ap;Nica. 
tion  of  circular  carbon  pencils  in  the  same  manner  ail 
continue  to  employ  them,  and  a  few  day*  later  i  noTSelf 
compressed  the  first  circular  carbons  ever  made  to  m; 
knowledge,  and  which  were  baked  (ohligingly)  at  tlie    * 
Battersea  Crucible  and   Plumbago  Co.'s  Work).    Tm     I 
months  later  I   burnt  the   same  caibons   in   a  n^     - 
model  lamp  made  according  to  my  invention. 

"  Already,  in  July,  1878,  1  had  asked  a  large  Gmto 
assist  me  in  making  my  lamps. 

"  M.  Dubos  could  not  have  had  the  idea  of  emptof* 
■emi-drcular  carbons  in  June,  1878,  as  he  would  Ian 
noticed  it  in  the  specification  of  his  patent  before-ntei' 
tioned.  On  aoth  January,  1879  (two  month*  after  I 
had  applied  for  my  patent  in  England,  after  1  hid 
actually  made  circular  carbons,  and  after  workmen  hti 
commenced  making  my  lamps),  M.  Dubos  appM, 
firstly,  in  Germany  for  a  patent,  in  which  he  agtio 
patents  the  mechanism  mentioned  before  by  Colood 
Bolton,  and  only  add*  circular  carbons  to  them. 

"  As  regards  the  mechanism  I  may  state  that  it  will 
never  answer,  as  no  allowance  has  been  made  for  tbe 
feed  of  the  carbons  in  proportion  to  their  coninmptioe- 
"  From  tbe  before-going  facts  it  vrill  be  seen  to  be 
impossible  that  I  could  have  te-tnvented  M.  DobM* 
regulator,  which  is  as  old  as  1847,  while  my  regulatisg 
mechanism  is  original  and  luccessfnl. 

"  Hoping  that,  in  justice  to  my  invention,  you  "IB 
kindly  allow  this  explanation  a  space  in  your  next  issM 
"  I  beg  to  remain,  your  obedient  serran^ 
"CHAS.F.  HEINRTCKS. 
"  Guildford  Street,  Russell  Sqnare, 
"London,  March  17,  i83i." 

W.  Fowler.— The  illustratians  of  the  "DapW 
and  Single  Snitch,"  given  in  o'Jr  issue  for  Miict 
15th,  pages  too  and  loi,  are  quite  right,  buttb' 
lettering  of  the  same  (as  j-ou  point  out)  11  iDcorreCl, 
in  so  far  that  the  letters  do  not  correspond  wi* 
those  given  in  the  old  form  of  switch.  The  wordi 
on  page  100,  "  ^which  correspond  to  thote  in  ll" 
old  form  of  switch),"  should  be  cincelled.  Vf' 
are  obliged  to  you  for  pointing  out  the  error. 
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Old  Bioad  Street.  April  ii,  iSSi. 
The  Eastebh  Extknsion  Telegri^ph  Comvanv 
(LrviTBt)), — The  fifteenth  ordinary  general  meeting  of 
the  Eastern  Extension.  Australasia,  and  China  Tele- 
graph Company  (Limited),  was  held  on  April  6th,  i8Si, 
al  the  Cannon  Street  Hotel ;  Mr.  J,  Pender,  M.P.,  pre- 
lided.  The  tcpon  of  the  directors,  which  referred  to 
the  half-year  ending  the  31M  of  December,  1880,  staled 
that  the  gross  t«:eipt5,  including  Government  subsidies, 
had  amounted  during  the  half-year  to  £193,435  9»-  **., 
■rainst  £165,930  IIS.  ad,  for  the  corresponding  period 
■of  1879,  showing  an  increase  of  £27,504  18s.  4d.,  of 
which  £21,133  6»-  a^.W"  the  amount  received  from 
the  Australian  and  Maniia  Governments  on  account  of 
Mbtidies.  The  working  and  other  expenses,  including 
a  snm  of  £n,Q32  os.  jd.  tor  cost  of  repair  of  cables 
and  expenses  of  ships,  together  with  income  tax.  would 
«fc»orb  £57.593  IS.  ad,  against  £57,45'  for  the  cories- 

Kdinghalf-ye»r,le»ving  a  balance  of  £135,843  8s.  4d. 
m  this  was  deducted  £41,350  for  interest  on  deben- 
tures and  contribution  to  sinking  funds  for  redemption 
:  Manila  and    Australian  Government  Subsidy 


ward,  made  a  total  of  £139.103  t3s.  gd.  to  tie  dealt 
with.  One  interim  dividend  of  il  per  cent.,  amounting 
to  £24,9*58  15s.,  had  been  paid  during  the  half-year, 
add  it  was  now  proposed  to  distribute  another  of  a  like 
■mount,  together  with  a  bonus  of  i  s.  per  share,  payable 
on  the  14th  April,  which,  with  the  two  interim  divi- 
dends and  bonus  paid  for  the  first  halt-year,  would 
make  a  total  distribution  of  6  per  cent,  for  the  year 
1880.  The  balance,  amounting  to  £69,173  iSs.  9d., 
had  been  carried  to  the  reserve  fund,  which  now  stood 
at  £ai7,l68  is.  The  only  important  interruption 
daring  the  six  months  occurred  on  the  Java -Australian 
scclioa  in  October  last,  when  the  cable  was  broken 
down  tor  17  days;  the  receipts,  however,  during  this 
period  were  not  affected,  as  the  traffic  was  transmitted 
by  the  alternative  line.  There  were,  however,  numerous 
small  repairs  which  required  the  services  of  the  Com- 
pany's maintenance  ships  duiing  the  greater  portion  of 
Uie  half-year.  All  the  Company's  cables  were  in  good 
working  order.  In  accordance  with  the  articles  of 
auociation.  Sir  Thomas  Fairbairo,  Bart.,  the  Right 
Hon.  Viscount  Monck,  and  the  Right  Hon.  W.  N. 
Massey,  M.P..  retired  bv  rotation,  and  offered  them- 
selves tor  re-election.  Th-  retiring  auditors,  Mr.  Henry 
Dever  and  Messrs.  Quilter,  Ball,  and  Co.,  offered  Ihem- 
selves  foe  re-election.  The  chairman,  who  moved  the 
adoption  of  the  leport,  said  that  during  the  past  year 
the  working  expenses  had  decreased,  as  compared  with 
the  previous  year,  by  £5,4]!.  although  extra  works  had 
been  carried  out.  All  the  cables  were  in  good  order, 
but  £40,000  had  had  to  be  spent  in  the  course  of  the 
year  in  repairs,     One  of  the  Company's  ships  had  been 


kind  of  cable  which  could' be  secured.  He  hoped  and 
believed  that,  with  the  improvement  of  general  trade, 
tel^raph  basineis  would  also  improve.  Mr.  Massey, 
M.P.,  seconded  the  resolution.  The  chairman,  in 
answer  to  questions,  said  he  thought  the  sum  o!  £200,000 
as  a  reserve  fund,  with  a  capilalof  £3,000,000,  was  not 
the  full  amount  which  they  should  reach.  The  directors 
for  the  first  time  had  added  1  percent,  to  the  dividend, 
but  they  (elt  that  hefore  going  further  in  that  directioo 
the  reserve  should  be  still  further  increased.  For  the 
purpose  of  repairs  the  Company  had  determined  to  use 


its  own  ships,  for  by  hiring  vessels  the  expense  rt 
be  much  greater  than  the  Company  need  expend, 
Amalgamation  had  been  carried  as  Ear  as  posaible  with 
other  companies,  having  regard  to  the  interests  of  the 
shareholders.  The  loss  by  any  further  extension  of 
amalgamation  at  present  must  cause  loss  to  everybody 
concerned  by  the  increased  expenditure  which  would 
he  involved.  The  report  and  accounts  having  beet) 
adopted,  the  retiring  directors  and  auditors  were  re- 
elected. The  proceedings  closed  with  a  vote  of  thanks 
to  the  chairman  and  directors. 
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i(  £260,107  IS,  lOd.  The  expenses  for  the 
period  were  £67,775  8s.  These,  with  interim  divi- 
dends  paid  on  ijo.ooo  shares  at  5  per  cent,,  £75,000, 
allow  ol  an  addition  to  the  reserve  and  renewal  fund  of 
£55.555  "^  "'' i  ^^  addition  to  pension  fund  of  the 
staff,  £525,  17s.  lod. ;  remuneration  to  the  board  of 
directors.  £1,500;  an  extra  dividend  of  5s,  on  150,000 
shares,  £37,500 ;  and  to  a  carrying  forward  of  balance 
of  £22.250  4s.  lid.  The  reserve  and  renewal  fund, 
with  the  proposed  addition,  will   amount  to  £180,425 


Company  (LiMiTBO), 

— At  the  ordinary  genera!  meeting  of  this  Company, 

held  on  the  31  St  ultimo,  the  chairman   (Mr.  T"" ' 

in  moving  the  adoption  of  the  report  (se 
CUAPHIC  Journal,  previous  issue),  and  after  cor 
on  the  various  paragraphs  contained  therein,  said  : — 
The  onl/wonlot  interest  which  he  could  add  would 
be  to  tell  them  how  the  new  half-year  had  gone  sa  far. 
In  January.  February,  and  March,  up  to  yesterday,  and 
allowing  for  to-day,  the  receipts  had  been  £4,875.  if 
the  next  three  months  were  the  same,  of  course  there 
would  be  £5,008  more  to  add,  or  nearly  £ro,oOO.  It 
was  right  to  say  that  in  February  the  Eastern  cable 
broke  down,  and  they  made  a  little  extra  profit:  but 
taking  this  into  consideration,  and  allowing  that  for 
April,  May,  and  June,  they  would  make  as  much  as  the 
average  they  had.made  in  januaryand  March  (leavingout 
February), in  that  case  the  receiptsfor  the  half -year  would 
Btnoant  to  £9,375,  which,  after  paying  the  preference 
dividend,  would  leave  a  surplus  of  £4,000.  How 
this  would  be  divided  it  would  not  he  for  him  to  speak 
about.  The  shareholders  could  very  well  calculate  it. 
One  percent.  00  the  ordinary  shares  required  £582,  con> 
sequently  anybody  who  would  take  the  receipts  as  pub- 
lished in  the  newspapers,  and  deduct  their  expenses  at 
the  rate  of  £2.100  tor  the  half-year,  could  see  how 
they  stood.  The  expenditure  had  been  slightly  in- 
creased, as,  of  course,  it  would  naturally  be  when  more 
forms,  stationery,  &c,,  were  required.  The  motion 
having  been  seconded,  was  carried  unanimously.  The 
chairman  next  moved  "  that  the  10  per  cent,  dividend 
on  the  preference  shares  for  the  half-year  ending  31st 
Dec.,  1880,  together  with  the  arrears  of  tos,  per  share 
due  thereon,  making  together  aos.  for  the  preference 
shares,  be  and  is  hereby  declared,  less  income^^ax." 
This  being  seconded  was  agreed  to.  The  retiring 
directors  and  auditor  were  then  re-elected.  Mr. 
Matthew  Gray  said  that  the  cable  was  otieinaily  laid 
between  England  and  Bilbao,  and  had  broken  almost 
at  once  in  consequence  of  a  long  stretch  of  deep  water. 
The  Barcelona  cable  had  never  altered  in  the  leasti 
and  never  required  the  outlay  of  one  penny  upon  it. 
It  was  lying  on  a  bed  of  sand  all  the  way,  and  none  of 
them  would  live  to  see  it  break.  The  meeting  then 
tecmlntted  with  the  usual  votes  of  thanks. 
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Thb  German  Union  Telegraph  and  Trust 
Company  (Limited). — The  report  of  the  directors  to 
be  submitted  to  the  meeting  on  the  12th  inst.  contains 
the  accounts  and  balance-sheet  for  the  eight  months 
ending  3xst  December,  1880,  including  in  the  accounts 
the  coupon  to  that  date  receivable  from  the  German 
Union  Company  of  Berlin.  The  accounts  will  in 
future  be  made  up  to  the  31st  December,  instead  of  the 
ist  Mayas  heretofore,  so  as  to  cause  no  delay  in  the 
distribution  of  the  dividends  receivable  from  Berlin. 
The  total  receipts  during  the  eieht  months  amount  to 
;f  14,486  I2S.  yd.,  which,  with  a  balance  of  £$i  is.  5d. 
carried  forward  from  last  account,  make  a  total  of 
£^A-*S37  143*  The  working  expenses  for  the  same 
period  amount  to  ;f352  is.  id.,  leaving  a  balance  of 
;f  14,185  I2s.  I  id.  Out  of  this  amount  an  interim 
dividend  of  5s.  gd.  per  share  was  distributed  on  the 
2ist  January  last,  and  the  directors  now  beg  to  recom- 
mend the  payment  of  a  further  dividend  of  8s.  3d.  per 
share,  making  a  total  distribution  for  the  year  of  14s. 
per  share,  free  of  income*taz,  or  at  the  rate  of  £y  per 
centum  per  annum.  The  directors  have  also  written 
off  ;^i30  from  the  expenses  of  formation  of  the  Com- 
pany, thereby  extinguishing  that  item,  and  leaving  a 
balance  of  £^sg  12s.  iid.  to  be  carried  over  to  the 
next  account.  The  Company's  cable  and  land  lines 
remain  in  good  order  and  condition.  The  total  receipts 
from  all  sources  of  traffic  show  a  very  marked  increase. 
The  total  traffic  between  Germany  and  Great  Britain 
"  has  nearly  doubled  since  the  year  1874,  and  this  satis- 
factory result  is  attributable  in  a  great  measure  to  the 
introduction  of  the  single  word  tariff  in  1878.  The  traffic 
sent  by  the  various  telegraphic  administrations  over 
the  Company's  lines  has  almost  quadrupled  during  the 
same  period. 

Anglo-American  Telegraph  Company  (Limited). 
— After  placing  ;£^37,500  to  the  renewal  fund,  it  is 
proposed  to  declare  an  interim  dividend  for  the  quarter 
ending  31st  March  of  i  per  cent,  on  the  ordinary  stock, 
and  2  per  cent,  on  the  preferred  stock. 

Globe  Telegraph  and  Trust  announce  an  interim 
dividend  for  the  quarter  ending  April  18  of  3s.  per  share 
on  the  preference  shares,  being  at  the  rate  of  6  per 
cent.,  and  2s.  6d.  per  share  on  the  ordinary  shares, 
being,  with  previous  payments,  at  the  rate  of  4  per 
cent. 

Western  Union  Telegraph. — Mr.  Hatch  has 
begun  a  new  suit  in  the  Superior  Court,  and  has 
obtained  a  temporary  injunction  against  the  consoli- 
dation of  the  various  companies.  The  arbitrators 
appointed  to  value  the  plant  of  the  American  Union 
Telegraph  Company  awarded  the  Central  Construction 
Company  10,000,000  dols.  in  stock  and  5,000,000  dols. 
in  bonds.  About  one-half  of  this  was  paid  previous 
to  the  consolidation.  Subsequently,  the  Western 
Union  Company  issued  its  new  stock  for  the  balance, 
and  the  Central  Construction  Company  divided  it 
up  among  it  stockholders,  who  are  identical  with  the 
principal  stockholders  of  the  American  Union  Com- 
pany. 

Indo-European  Telegraph  Company  (Limited). — 
The  dividend  for  the  six  months  ending  December  31st 
will  be  17s.  6d.  per  share,  making  6  per  cent,  for  the 
year,  and  a  bonus  of  los.  per  share,  and  placing  ;(7,500 
to  the  reserve  fund. 

The  following  are  the  final  quotations  of  telegraphs:— 
Anglo-Amcrkan,  Limited,  58^-58!;  Ditto,  Preferred,  87- 
88 ;  Ditto,  Deferred,  3oi-3oi ;  Black  Sea,  Limited, ; 


Brazilian  Submarine,  Limited,io-ioi;  Cuba,  Limited,  Si- 
pi;  Cuba,  Limited,  ro  per  cent.  Preference,  i6i-i6|;  Direct 
Spanish,  Limited,  3|-4i ;  Direct  Spanish,  10  per  cent.  Pie- 
ference,  14-15  ;  Direct  United  States  Cable,  Limited, 
1877,  iii-iif;  Scrip  of  Debentures,  103-105;  Eastero, 
Limited,  9^.10;  Eastern  6  percent.  Preterenoe,  I2f-i3; 
Eastern,  6  per  cent  Debentures,  repayable  October,  1883, 
104-107 ;  Eastern  5  per  cent.  Debentures,  repayable  August, 
1887, 102-104;  Eastern,  5  per  cent.,  repayable  Aug.,  1899, 
102-105;  Eastern  Extension,  Australasian  and  China, 
Limited,  io|-io|;  Eastern  Extension,  6  per  cent.  Debentuie, 
repayable  February,  1891,  io8-iii ;  5  per  cent.  Austnlian 
Gov.  Subsidy  Deb.  Scrip,  1900,  104-106;  Ditto,  registered, 
repayable  1900,  104-106;  Ditto,  5  percent  Debenture, 
1890,  102-104;  Eastern  and  South  African,  Limited, 
5  per  cent.  Mortgage  Debentures,  redeemable  1900, 
I0I-IQ3;  Ditto,  ditto,  to  bearer,  101-103;  German 
Union  Telegraph  and  Trust,  i  li-i  1 1 ;  Globe  Telegraph  and 
Trust,Limited,  6i-6i;  Gk>be,  6  per  cent.  Preference,  12I-12I; 
Great  Northern,  I2|-i2i;  5  per  cent.  Debentures,  IQ3- 
106;  Indo-European,  Limited,  28-29;  London  Plathio- 
Brazilian,  Limited,  6i-6^ ;  Mediterranean  Extension,  Limi- 
ted, 2i-2f ;  Mediterranean  Extension,  8  per  cent.  Pieferenoe, 
9f-ioi;  Reuter's  Limited,  lo^-iij;  Submarine,  270-290; 
Submarine  Scrip,  af-a};  Submarine  Cables  Trust,  lOO- 
103;    United  Telephone  Company,  ;  West  Coast 

of  America,  Limited,  4f-5i;  West  India  and  Panama, 
Limited,  2I-2I ;  Ditto,  6  per  cent.  First  Preference,  7-7^ ; 
Ditto,  ditto.  Second  Preference,  6-6};  Western  and  Bra- 
zilian, Limited,  8^-8};  Ditto,  6  per  cent.  Dd>entares  "A," 
104-108 ;  DiUo,  ditto,  ditto,  **  B,*'  98-102 ;  Western  Union 
of  U.  S.  7  per  oent«,  I  Mortgage  (Building)  Bonds,  12a* 
127;  Ditto,  6  per  cent.  Sterling  Bonds,  103-107  ;  Tele- 
graph  Construction  and  Maintenance,  Linuted,  3ii-32; 
Ditto,  6  per  cent.  Bonds,  106-109 ;  Ditto,  Second  Bonos 
Trust  Certificates,  3}-4;  India  Rubber  Company,  i8|« 
19 ;  Ditto,  6  per  cent.  Debenture,  103-106. 


TRAFFIC  RECEIPTS. 


Name  op  Company. 


Anglo-American . . .  1 881 

1880 

.    Brazilian  S'marine  1 881 

1880 

Cie.  Francaise   ...1881 

1890 

Cuba  Submarine... 1 881 

1890 

Direct  Spanish    ...1881 

1880 

Direct  U.  States. ..1881 

1880 

Eastern    1881 

1880 

Eastern  Extension  1881 

1880 

Great  Northern  ...1881 

1880 

Indo-European    ...1881 

1880 

Submarine  1881 

1880 

W.  Coast  America  1881 

1880 

,  West.  &  Brazilian  1881 

1880 

West  India 1881 

1880 


Fbb. 

March. 
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THE  ELECTRICAL  RAILWAY. 


DkTAILS  of  the  working  of  the  Electrical  Railway 
at  Berlin  are  still  wanting,  though  the  announce- 
■nent  of  tbe  trial  trip  was  made  a  short  time  ago. 
The  success  of  the  experiment  can  hardly  be  con- 
sidered doubtful  by  any  one ;  nevertheless,  as  the 
now  line  is  really  the  first  practical  one  on  the  new 
system,  its  worlting  will  be  watched  with  great 
interest  by  all  concerned  in  railway  matters.  Un- 
like the  electric  light,  the  progress  of  the  new 
method  of  propulsion  for  railways  will  scarcely  be 
watched  with  jealous  eyes,  as  its  success  will  not  clash 
widi  any  existing  interests.  Gas  companies  look 
upon  the  electric  light  as  a  formidable  foe,  and  not 
without  reason,  though  their  interests' are  not  liltely 
to  suffer  to  anything  like  the  extent  which  has  been 
predicted ;  but  railway  companies  and  railway 
cnianeers  will  only  look  upon  the  electrical  railway 
s  a  new  source  of  enterprise  to  which  to 
r  attention. 
i  plant  required  by  companies  who  light  by 
i,  and  those  who  light  by  electricity,  is  of  quite  a 
dilierent  nature,  and  it  is  not  interchangeable  in  any 
way — that  is  lo  say,  the  plant  of  the  gas  company 
it  be  made  to  do  service  for  electric  lighting ; 
00  part  of  it  can  be  Utilised  for  the  purpose. 

Again,  the  capital  required  for  starting  an  elec- 
tric lighting  system  is  small.  In  the  case  of  rail- 
ways the  bulk  of  the  capital  is  required  for  the 
tnck,  which  is  common  to  every  system  of  rail- 
Way  locomotion,  whether  the  latter  be  effected 
by  electrical  or  other  means.  Also,  the  actual 
«Oit  of  working  by  electricity  is  not  likely  to  be 
Ices  thfio  that  incurred  in  working  by  locomo- 
tives; indeed,  we  are  not  aware  that  it  has  ever 
been  attempted  to  be  proved  that  it  is  so.  As  a 
riTal  to  existing  interests,  therefore,  the  progress  of 
the  electrical  railway  is  not  to  be  feared.  Its  use 
will  not  be  to  compete  against  existing  systems,  but 
rather  to  Gil  gaps  hitherto  left  open. 

For  town  work  the  electrical  railway  seems 
eminently  fitted,  as  it  possesses  the  advantage  of 
freedom  from  noxious  fumes,  by  no  means  an  un- 
important advantage,  to  which  those  who  travel 
dqiljr  by  the  Underground  Railway  can  testify. 


Besides  the  electrical  motors,  those  1 

compressed  air  are  likely  to  have  a  ^r  ahars  .ofi-l 
attention,  but  the  two  are  not  likely  to  be 
each  will  probably  have    its  own    spher 
fulness.    The  compressed  air  system  is  an  indirect 
method   of   obtaining  motive  power,  and   in  such 
methods  (here  is  always  a  loss  ;  but  the  air  engine 
has  the  advantage  of  being  independent  in    its 
action  of  the  state  of  the  track  over  which  it  runs, 
that  is  to  say,  mud  and  water  will  in  no  way  hinder 
its  action ;  for  tramways,  therefore,  the  compressed 
air  system  is  admirably  suited-    For  underground 
railways  where  the   track  is  completely  protected    j 
the  electrical  system  would  answer  well,  and  it 
would  have  the  advantage  of  rendering  collision!   1 
impossible,  whilst  the  transmission  of  the  power  1 
being  comparatively  direct,  the  arrangement  would 
be  comparatively  economical. 


ELECTROMOTIVE  FORCE  OF  THE 
VOLTAIC  ARC. 

By  M.  F.  P.  LE  ROUX. 

Wbbn  an  electric  current  is  established  between 
two  conductors  of  the  same  kind  by  the  interven- 
tion of  a  gaseous  medium,  which  is  usually  the 
v.ipour  emitted  by  their  substance,  the  inequality 
of  the  temperature  of  the  portions  of  those  con~ 
ductors  which  are  contiguous  to  tliis  medium 
appears  to  be  a  general  fact.  It  appears  not  less 
general  that  the  estremily  by  which  the  positive 
electricity  arrives  possesses  the  highest  temperature 
of  the  two. 

The  idea  of  attributing  to  this  phenomenon  a 
thermo-electric  origin  is  old  :  it  is  mentioned  in 
the'  treatise  of  Verdet.  From  the  application  of 
the  principle  of  equivalence  of  heat  to  electrical 
phenomena,'as  explained  in  the  works  of  Helm- 
holtz,  Clausius,  and  Sir  William  Thomson,  in  pro- 
portion to  the  heat  disengaged  at  the  point  of 
junction  of  two  heterogeneous  substances,  there 
corresponds  an  electromotive  force  acting  in  the 
reverse  direction  to  the  current.  M.  Ediund  re- 
marked, some  time  ago,  that  the  hypothesis  of  the 
resistance  of  the  voltaic  arc,  considered  simply  as  a 
conductor,  is  not  sufficient  toaccount  for  the  diminu- 
tion in  intensity  which  takes  place  in  the  current 
from  the  battery.  Quite  recently,  M.  Joubett 
{Oimptes  Rendus,  July,  1880),  in  the  course  of  hia 
very  interesting  researches  on  magneto-electric 
machines,  has  arrived  at  the  conclusion  that  the 
resistance  of  the  arc  was  very  small,  that  the  difleiy 
cnce  of  potential  which  exists  between  the  two 
carbons  was  due,  for  the  most  part,  lo  an  electro- 
motive force  resulting  from  a  phenomenon  of 
polarisation  of  which  he  reserves  the  explanation. 

I  have  before  had  occasion  to  refer  to  the  experi* 
ment  of  M.  Wartmann,  who  shows  that,  if  the 
passage  of  the  current  is  suspended  for  a  small 
portion  of  a  second,  even  cit\e,-\tW.N\,  t««i  ta-tv,  <w> 
re-cstabliehing  it,  see  fticj  ate  foxva  \\a:£i  ia!s'i.*v 
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without  aoy  contact  of  the  carbons  being  necessary. 
Tliis  fact  explains  itself  very  well  if  it  is  cooEidered 
that  the  carbon  rapour,  which  I  think  constitutes 
principally  the  arc,  can  last  for  some  time  after  the 
cessation  of  the  current,  and  also  that  the  hot  gases 
which  surround  the  carbons  are  conductors,  as 
M.  Edm.  Becquerel  has  shown. 

It  being  admitted  that  the  passage  of  the  current 
between  the  two  carbons  is  due  to  a  difference  of 
potential,  this  difference  should  exist  a  certain  time 
after  the  cessation  of  the  current,  and  from  the 
moment  that  it  exists  between  the  carbons  still 
heated  and  conducting  this  ditTerence  should  be 
manifested  on  a  galvanometer  placed  in  the  cir- 
cuit I  had  some  tiraeagoendeavoured  toshowthe 
existence  of  this  difference  of  potential  by  means  of 
a  kiad  of  double  contact  breaking  wheel,  analagous 
to  the  distributing  wheel  which  I  had  ^employed 
to  cause  intennittent  currents  to  pass  between  two 
places ;  but  this  kind  of  apparatus  presented 
peculiar  difficulties. 

It  appeared  to  me  a  better  arrangement  to  employ 
a  single  contact  only,  worked  by  nand,  to  interrupt 
the  current  of  the  battery.  With  a  galvanometer  of 
high  resistance  a  current  could  be  observed  over 
two-tenths  of  a  second  after  the  battery  current 
was  cut  off,  showing  the  existence  of  a  reverse 
electromotive  force.  This  effect  can  be  produced 
with  the  carbons  several  millimetres  apart ;  but  the 
effects  are  much  more  marked  when  the  arc  is  short 
at  the  moment  of  the  cessation  of  the  principal 
current.  The  experiment  succeeds  equally  well 
whether  the  carbons  are  in  the  air  or  in  a  vacuum 
obtained  by  an  ordinary  air  pump.  I^enomena  of 
the  same  kind  can  be  produced  with  platinum 
instead  of  carbon  electrodes.  I  believe  that  it  is 
entirely  a  tbermo-electric  effect  The  carbon  would 
be  positive  by  contact  with  its  vapour  in  a  degree 
incTcasingwilh  the  temperature. —Jfo'Af/niAuO-iV/^. 


SIMPLIFIED  HOLTZ  ELECTRICAL  MACHINE. 

B7  GEO.  M.  HOPKINS. 

Ih  the  domain  of  physical  science  there  is  nothing 
capable  of  being  illustrated  by  more  brilliant  and 
pleasing  eiperiments  than  frictional  electricity )  the 
means  of  studying  it  eiperini  en  tally  are  in  every  one's 
hand,  and  \l  it  were  better  known,  doubtless  many 
who  are  now  compamtively  uninformed  on  this  sub- 
ject would  begin  to  make  it  a  matter  of  study  and 
experiment. 

Many  will  recall  the  time  in  school  days  when  the 

Erofessor,  with  great  exertion,  trundled  the  ponderous 
ictional  machine  from  behind  the  glass  doors  of  the 
laboratory  cabinet,  and  after  no  end  of  wipings,  ad- 
joatments,  and  applications  of  amalgam,  and  after 
exerting  an  enormous  amount  of  muscular  force,  suc- 
ceeded in  discovering  that  the  atmospheric  conditions 
were  unfavourable  to  the  generation  of  electricity,  and 
the  students,  after  being  shocked  by  a  quarter  inch 
spark,  were  further  shocked,  and  in  another  way,  when 
informed  that  the  philosophical  machine  must  be  re- 
consigned  to  its  glass  housings  until  a  more  propitious 

Such  was  the  general  experience  ol  the  student  of 
science  a  Few  years  since,  and  such  It  is  to-day  in  some 
of    our   educational   institutions;    but  many  of    our 


KhUa 


schools — to  their  credit  it  may  be  said — have  kept  pact 
«rith  the  times  and  have  provided  modem  appantgi 
capable  of  being  used  succeasEully  under  all  conditiou. 
The  more  recent  forms  of  Holti  decttical  machine  are 
vastly  better  than  (he  earlier  ones,  and  the  earlier  ones 
were  far  superior  to  any  ol  the  forms  of  frictional  mi. 
chine.  The  makers  of  the  improved  Holti  machine  in 
New  York,  Boston,  and  Philadelphia  furnish  them  it 
reasonable  prices,  but  there  are  numbers  of  our  expcii- 
menlers  and  students  who  would  hardly  feel  wamolsd 
in  purchasing  one  of  them,  who  would  construct  Doe 
but  for  B  few  difficulties  which  at  first  sight  seem 
almost  insurmountable  to  the  tyro.  The  quetlians 
that  beset  the  inquirer  are:  (t)  What  kind  of  gla» 
shall  be  used  ?  (z]  How  shall  the  glass  be  aperturcd? 
(3)  Mow  shall  the  parts  be  adjusted  and  manipnlalsd 
to    secure    the    wonderful    results   attained    by  tlili 

It  is  the  object  of  this  article  to  ful)y  aarwei  tbeM 
queries,  and  to  give  such  details  of  construction  as  la 
enable  any  one  having  even  a  moderate  mechanial 
ability  to  make,  in  a  very  simple  manner,  a  machine 
fully  as  efficient  ai  the  b^t  in  market ;  and  that,  to(^ 
without  an^  considerable  outlay  for  materials.  With- 
out describing  in  detail  the  principle  upon  which  thi 
machine  operates — these  matters  being  fully  treated  ii 
■II  works  on  ph]rsics— 1  wil!  describe  a  machine  whid 
was  made  in  odd  moments  as  a  matter  of  recreatioD 
and  which  is  as  efGcient  as  couldlie  desired)  yieldiag  1 
spark  fully  six  inches  in  length,  equivalent  to  m*InI 
o[  the  diameter  of  the  rotating  disc.  Ttiii  n  * 
shown  In  perspective  in  fig.  i,  and  in 
Different  fom;is  of  apertured  disc  are 
U)  and  C5.)  The  glass  for  the  discs  ii 
common  window  guss.  It  shoeld  be  aa  tUn  im^at 
■Ible,of  nniform  thickness,  and  flat.  Itia  not  eanf 
tial  that  the  glass  he  absololely  free  from  impei&g 
tions,  although  this  is  desirable.  The  rotating  d^n 
twelve  inches  in  diameter,  the  fixed  diac  ii  laaiHB 
inches  in  diameter.  I  begin  with  the  flasi  diae^  aa  V 
is  here  that  most  of  the  difficulty  in  makinr  thl 
machine  is  supposed  to  lie  ;  the  espedal  trouble  D^ 
ia  making  the  aperture  in  the  rerolvliur  ^aa  IacV| 
ceiving  its  hollow  shaft,  and  in  making  Ue  thna  bM 
apertures  in  the  fixed  glass.  I  dispenae  with  theMtt 
in  the  revolving  disc,  and  secure  it  to  a  valcaaite 
collar  by  means  of  a  cement  compoaed  of  pitch,  gotta 
percha,  and  shellac  equal  paiti,  malted  together.  The 
method  of  applying  the  cement  for  this  purpose  is  la 
warm  the  vulcanite  collar,  then  cover  it  with  a  thin 
layer  of  the  cement;  then,  after  making  the  glu) 
rather  warm,  lay  it  on  a  paper  on  which  are  described 
two  concentric  circles,  one  the  sire  of  the  glass  diK, 
the  other  the  size  of  the  collar,  and  while  the  glass  il 
still  hot  press  the  collar  down  upon  it.  The  vutciaitt 
collar  is  screwed  on  the  end  ot  a  wooden  sleeve,  C, 
(fig.  a),  having  at  one  end  a  shoulder  to  receive  tte 
collar  and  at  the  other  end  a  small  pulley  to  receire 
the  driving  belt.  The  sleeve,  c,  turns  upon  a  piece  of 
three-eighths  inch  brass  tubing  which  extends  throt^ 
the  vertical  post,  D,  ten  inches  high  and  two  iocheiia 
diameter.  The  end  of  the  sleeve,  c,  next  the  glass 
disc,  B,  is  countersunk  to  receive  a  acraw,  sriii^  enia* 
the  end  o[  the  brass  tube  holding  the  tleeTe  in  plict. 
This  screw  is  covered  by  the  glass  when  the  revolfinf 
disc  is  in  its  place  in  the  macbia^  The  glaas  for  Ite 
stationary  or  apertured  plate,  a,  it  fint  cut  in  circsls' 
foiin  and  then  divided  diametrically,  and  tbeapertuto 
are  formed  by  cutting  half  from  each  plate,  a  veiy 
simple  matter  as  com  pared  with  cutting  the  three  bolW 
from  an  entire  disc.  The  lateral  holes  are  two  anJ 
three-quarter  inches  long,  and  one  and  three-quarKt 
inches  wide  at   the   larger  end,  and  their  sides  W 
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nearly  on  radial  lines  extending  from  Ihe  cenire  of  the 
:enttal  opening  through  which  the  sleeve,   , 
s    appronimateiy  circular,   but    is  slighlly    I 
elongaled  at  e  e,  to  facililate  Ihc  removal  ol  the  por- 
tion  cut  out.     Of  course  the  simplest  way  to  get  the 
glass  into  the  desired  shape  is  to  have  a  glazier  cut  it 
with  his  diamond,  but  any  one  may  do  it  with  one  oE    I 
the    twenty-five    cent    steel   roller   glass-cutters  sold 
everywhere.     The   discs   of   the    machine  represented 
were  cut  in  this  way,  and  the  notches   in   the  semi- 
circles of  the  fixed  disc  were  cut  with  one  ol  these   | 
inexpensive   yel   useful    tools.      The    only    precaution 
necessary   in   cutting   the   notches  is  to   make   them 
rather  flaring  to  permit  of  the  removal  of  the   piece 
after  it  is  cut. 

The  two  halves  of  the  fined  disc  are  fastened  together 
by  two  elliptical  pieces  of  glass  cemented  to  the  two 
halvu,  between  the  central  and  lateral  openings.  The 
cement  used  is  the  same  as  that  above  described,  and 
applied  in  a  similar  manner.     The  cement  known 

"stratena"  answers  very  well  tor  this  purpose,  but  it 


lectors,  H,  are  supported  upon  glass  columns  hariog 
wooden  bases  and  tops.  These  combs  are  made  iri 
Ihree-eigbths  inch  brass  tubing,  the  two  pieces  being 
lilted  together  and  fastened  with  soft  solder.  The 
points,  which  are  simply  bant  pins,  are  driven  ialo 
holes  in  the  brass  tube  three-eighths  inch  apart.  The 
inner  ends  of  the  tubes  forming  the  combs  are  soldered 
to  brass  ball  buttons  ;  the  outer  ends  are  inserted  in 
wooden  balls,  from  which  wooden  screws  extend  back-  | 
ward  to  receive  the  deeply  grooved  wooden  noH  f, 
which  hold  the  edges  of  the  apettured  disc,  a.  The 
points  of  the  combs  each  cover  a  space  2i  inches  long, 
or  about  equal  to  the  width  of  the  paper  inductois. 
Care  should  be  taken  to  avoid  bringing  the  inner  ends 
of  the  combs  nearer  together  than  is  absolutely  neces- 
saiy,  and  the  outer  point  should  be  at  least  one-eightli 
inch  from  the  periphery  of  the  revolving  plate.  Tht 
points  should  be  as  near  the  face  of  the  cevolriDf 
glass  as  possible  without  totiching.  The  oombstn 
clamped  in  place  by  woodei 
(ops  of  the  glass  standards. 


Fia.  a.— Partial  Plan  of  Simfufied  Holtz  Mackdie. 


0  dry  before  the  machine  e»n   1 


t 


must  have  several  days 

The  edges  of  the  glass  aroiftd  the  apertures  and 
alon^  the  seams  should  he  varnished  with  the  best 
quality  of  alcoholic  shellac  varnish  to  prevent  the 
accumulation  of  moisture. 

Paper  inductors,  c,  are  attached  to  opposite  sides  of 
the  apertured  glass  by  means  of  starch  paste  made  by 
cooking  starch  until  it  begins  to  thicken,  and  cooling  it  , 
before  it  becomes  clear,  i.e.,  while  it  is  still  of  milky 
whiteness.  These  inductors  are  made  of  filler  paper 
or  of  single  thick  drawing  paper,  and  extend  from  the 
lateral  openings  or  windows  about  one-third  the 
distance  between  the  two  windows  in  a  circular  direc- 
tion. The  outer  edges  of  the  inductors  are  arranged 
on  a  circle  a  little  smaller  than  the  revolving  disc.  At 
fh.  ..,,1  of  each  inductor  and  upon  the  opposite  sides 
''-"  —  pasted  pieces,  d.  of  gilt  paper,  which 
-■-■■—  — ■*  -'■-  '  -e  serrated, 
line  of  the 

,  two  combs  or  col-    | 


nd   when  d 


of  the  gla^  .  ,.. 
project  into  the  wi 
"e  points  of  the   teeth  being  on  t 

la  froDl  of  the  revolving  plate. 


The  outer  ends  of  ihe  lubes  supporting  the  combs  ire 
fitted    to  tubes   soldered   in    the    large    hollow    btlU 
Through  these  balls  the  discharging  rods  slide  witbl    ' 
gentle  friction.    The   inner  ends  of    the  dischatgi^ 


Thecr 


arm,  a,  instead  of  being  supported  from  tli» 
iual  with  (he  apettured   revoiring  plate,  i* 


elongated  and  bent 
lube  which  forms  the  bearing  for  the  slwve,  c.  ll  '<* 
split  to  create  friction  in  the  tubes  to  retain  it  in  poB* 
lion,  and  in  addition  to  this  the  screw  which  hold*  llM 
tube  in  the  post,  d,  passes  through  a  hole  in  Ihe  tube 
and  bears  against  the  extension  of  Ihe  cross  arm. 

The  free  end  of  the  crow  arm  is  carefully  rounrM, 
and   the  pins   correspond  in   number  and  po: 
those  of   the  combs,  x.      The   cross   arm,  wl 
machine  is  in  use,  is   placed  opposite  Ihe  ends  of  ll* 
paper  inductors,  as  shown  in  the  illust 

The  lower  edge  ol  the  apertured  plate,  a,  tests  in  *• 
adjustable  support  on  Ibe  Uble. 


i 
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iTbebaseof  the  machine  is  13  inches  wide   by  14 

loo^,    with    an    extension   g  inches   lone  for 

1;  the  slanda.Td  of  the  driving  pulley,  which  is 

ajdjustable  on  the  table  to  tighten  the  belt,  the 

being   slotted   to   receive  the  screw   projecting 

the  standard,  and  the  foot  of  the  table  answering 

•.  nut  to  cla.mp  the  standard  in  any  desired  position. 
lleptlllejon  the  sleeve  is  I  ^  inch   in  diameter,  and 
^ ,       ,  in  diameter.    Almost  any 

d  of  belting  will  answer,  but  a  gut  string  is  prefer- 

mplete  the  machine  two  condensers  or  small 
jars  are  required.  These  may  vary  in  s\te  ; 
lachine  shown  they  are  ai  inches  in  diameter 
che»  high,  and  are  covered  on  the  inner  and  outer 
aae  with  tin  (oil  to  within  3  inches  of  the  top,  the 
starch  paste  before  mentioned  being  used  to  fasten  the 
foil.  The  uncovered  portion  of  the  jar  is  varnished 
witfa  shellac.  U  jars  of  the  desired  form  and  propor- 
tion are  not  altamable,  bottles  may  be  readily  cut  by 
means  of  a  hot  curved  rod  o£  iron  about  one  quarter 
tach  in  diameter. 

The  condensers  a.re  placed  outside  the  glass  columns 

mder  the  tubes  that   support  the  combs,  and  a  smalt 

^lain  hanging  on  each  tube  touches  the  tin  foil  lining 

of  Uie  jar. 

The    .outer    coatings    of    the   jars    are  connected 

p   »   small    brass   chain    lying    on    the    table.      The 

,    should    be     placed    about     three-si  it  eenlh  3 

I  inch  fram  the  plate,  b,  and  it  must  be  turned 

I  the  edge  oE  the  windows  to  which  the  gilt 

s  atlach»l  is  exactly  opposite  the  teeth  of  the 

_  >  charge  the  machine  the  ends  of  the  discharge 
rods  arc  brought  into  actual  contact,  and  a  piece  of 
vulcanite,  a  quarter  of  an  inch  thick,  4  inches  wide, 
and  to  or  I3  inches  long,  is  nibbed  with  a  catsliin,  a 
piece  oi  flannel, or  apiece  of  silk,  and  applied  to  one  of 
the  paper  inductors.  At  the  same  moment  the 
machioe  is  turned  toward  the  gilt  paper  points.  A 
strong  smell  of  ozone  and  an  increased  resistance  to 
luTning  are   the   Grst   indications  of    the    successful 


ehaivini 
the  disc 


charge  rods  the  spark  will  \ 
distance  until  it  is  fully  6  inches  long.  To  produce  the 
silent  discharge  all  that  is  required  is  to  remove  the 
chain  on  the  table  from  one  of  the  jars.  No  special 
directioos  are  required  as  to  the  management  of 
the  machine.  A  dry  atmosphere  is  favourable  to 
its  action,  and  it  must  be  kept  free  from  dust. 
Air  currents  interfere  with  its  operation  ;  therefore 
it  should  be  used  in  a  room  with  the  doors  and 
modows  shut. 

I  have  so  Far  described  only  one  form  oE  apertured 
plate.  In  (3)  is  shown  a  form  in  which  the  disc  has 
a  central  portion,  i|  inches  wide,  removed  and  the  two 
parts  are  connected  by  glass  strips,  a  a  and  b  b. 
cemented  in  the  manner  already  described.  When 
this  form  of  plate  is  used  the  combs  must  be  inclined 
to  correspond  to  the  direction  of  the  edges  10 
which  the  gilt  paper  Is  attached.  (3)  shows  the  usual 
form  of  plate,  which  requires  the  aid  of  the  glass  cutter, 
at  the  boles  cannot  be  readily  made  by  one  unused  to 
operations  of  ibis  kind. — Scienlijk  American. 


PiUPAStATlONS  are  being  made  at  Penzance  for  the 
landing  of  the  shore  end  of  the  new  independent 
cable  between  the  Cornish  coast  and  America. 


TELEGRAPHIC  APPARATUS  IN  USE  IN 
THE  BRITISH  POSTAL  TELEGRAPH 
DEP.\RTMENT.  ! 


The  Quadbuplhx  Sy-stkm. — (Caniiniud.} 

Fig.  130  shows  the  general  arrangement  of  the 
apparatus  at  each  station  on  ■  quadruplex  circuit : 
R'  and  R*  are  the  relays  which  are  used  to  respond 
Co  the  changes  in  the  currents  produced  by  the 
action  of  the  transmitters,  T'  and  T',  at  the  cor- 
responding distant  station. 

R'  is  a  Post-Office  standard  relay  (Article  V., 
March  t5th,  iSSo)  which  responds  to  the  work- 
ing of  the  double  current  transmitter  at  the 
distant  station.  This  rela^  acts  independently 
of  the  strength  of  the  current,  that  is  to  saj, 
it  responds  to  reversals  whether  they  bo  weak  or 
strong,  and  it  is  therefore  not  influenced  by  the 
"  ""'on  of  the  transmitter,  t',  at  the  distant  station. 
is  a  "  compound "  polarised  relay,  shown  in 
general  view  by  fig.  131,  which  responds  only  to 
increase  in  the  strength  of  t!ie  currents,  what- 
r  their  direction,  and  responds  therefore  to  the 
on  of  the  transmitter,  t',  at  the  distant  station. 
The  principle  of  its  action  is  shown  by  fig.  ijs. 

The  tongue,  r,  is  placed  directly  in  the  centre  of 
the  field  of  the  electro- magnet  operating  it.  It  is 
adjusted  by  means  of  the  springs,  h  and  m',  that 
is  not  affected  by  the  weak  reverse  currents 
It  by  the  transmitter,  T'.  The  screw  stops,  p' 
d  /*,  regulate  the  play  of  the  tongue ;  fi* 
limiting  the  movement  of  the  lever,  n,  in  one 
direction,  while/*  limits  the  movement  of  r  in  the 
other  direction.  When  r  is  in  its  normal  position 
:  in  contact  with  lever,  n,  whilst  n  is  in  contact 
with  p* ;  the  local  circuit  of  t  through  the  non- 
polarised relay,  s,  is  thus  completed,  and  the  arma- 
ture of  the  latter  is  drawn  down.  But  when  r  is 
moved  by  a  current  in  either  direction,  so  as  either 
to  break  itself  away  from  N,  or  to  break  N  away 
from  /",  then  this  circuit  is  broken,  the  armature 
of  s  rises,  and  completes  the  local  circuit  of  S', 
the  reading  sounder.  The  proper  tensions  of  the 
springs,  «  and  «',  of  course  vary  with  the  condi- 
tion of  the  line,  and  they  are  kept  so  adjusted  that 
while  r  responds  to  every  current  lent  by  t*,  it  is 
[  affected  by  those  sent  by  t'.  It  will  be  noticed 
that  whenever  the  line  current  is  reversed,  and 
the  tongue,  r,  is  moved  from  one  side  to  the  other, 
a  momentary  short  circuit  through  e  is  formed  ; 
but  this  change  of  position  is  facilitated  by  the 
large  condenser,  c,  and  the  movement  of  the  tongue 
is  so  rapid  that  the  electro- magnet  of  the  "up- 
righting  sounder,"  or  relay  s,  has  not  time  to 
become  magnetised,  so  that  the  period  of  the  short 
circuit  is  not  felt.  If  a  simple  neutral  relay  were 
used  it  would  act  independently  of  the  direction  of 
the  current,  but  it  would  fall  baclc,  and  be  again 
attracted  when  currents  were  reversed,  thus  causing 
a  break  or  click  in  the  local  circuit.  This  is  not 
the  case,  however,  with  Mr.  Gerritt  Smilh'srelay. 

Fig.  133  shows  the  different  parts  of  the  contacts 
of  the  relay.  The  contact,/',  is  permanetWl-i  ?a*ii.'. 
and  cannot  be  aUevcd  ■,  f*  ami  p*  Mt  a&jiiWiS:^ 
and  are  ivory  Vip^^. 
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c*,  in  fig.  130,  is  a  condenser  which  is  used  for 
compensating  the  static  charge  on  line  as  usually 
employed  in  duplex  working ;  it  is  of  the  same 
pattern  as  that  shown  by  figs.  56  and  58  in  Article 
XII.  (July  ist,  1880). 

p  is  a  rheostat  used  for  adjusting  the  quantity 
and  duration  of  this  compensating  static  discharge. 
It  is,  as  a  rule,  only  used  on  long  lines. 

X  is  a  rheostat,  similar  to  fig.  55,  Article  XIL, 
employed  to  balance  the  resistance  of  the  line. 

yMs  a  resistance  equal  to  that  of  the  battery,  2  e,* 
also  shown  in  fig.  127,  Article  XXXI. 

z  is  the  resistance  of  the  whole  battery,  3  e, 
thrown  in  by  the  switch,  q,  when  the  line  is  put 
to  earth  for  adjustment  on  starting  to  work. 

Q  is  a  switch  which  puts  the  line  direct  to  earth 
for  adjustment  at  first  starting,  or  at  any  time  that 
it  may  be  necessary  to  take  a  fresh  balance. 

Adjustmbkt  of  Apparatus. 
The  Pole  Changer  or  Double  Current  Transmitter. 

The  proper  adjustment  of  this  transmitter  (fig. 
128)  is  of  Uie  utmost  importance  to  the  successful 
working  of  the  circuit. 

The  following  is  a  good  mode  of  procedure. 

Screw  down  the  upper  limiting  stop  at  the 
electro-magnetic  end  until  the  play  is  reduced  to 
about  -^^  of  an  inch,  or  about  half  its  working  play. 

Now  turn  to  the  contacts,  and  gradually  raise  or 
lower  the  upper  screw,  rf,  until  the  lever,  jj,  whose 
position  it  adjusts,  just  touches  the  lower  point  on 
the  lever  end,  /,  and  that  of  the  screw  itself,  then 
carefully  withdraw  or  raise  the  lower  screw,  ^,, 
until  the  other  lever,  s^,  does  the  same.  All  four 
points  will  now  be  in  contact,  but  the  slightest 
movement  of  the  armature,  either  up  or  down, 
would  break  this  contact,  and  put  the  battery  to 
line  and  earth.  The  limitin|^  stop  which  was 
screwed  down  before  commencmg  operations  must 
now  be  raised,  so  as  to  give  the  armature  its  proper 
play,  a  trifle  over  ^^  part  of  an  inch.  When  these 
adjustments  are  very  carefully  made,  the  transmitter 
will  send  out  currents  of  equal  duration,  and  the 
battery  will  be  short-circuited  durine  the  shortest 
possible  time,  making  the  period  of  "no  current 
to  line"  almost  imperceptible.  Another  reason  for 
so  much  care  in  making  these  adjustments  is  this: — 
If  the  two  levers,  s^,  s^,  are  too  much  apart,  the 
incoming  current  is  compelled  to  return  through 
the  two  relays  and  the  balancing  rheostat  to  earth, 
when  T>  is  in  the  middle  position,  instead  of  going 
by  the  nearer  way  through  the  main  battery,  or 
resistance  equal  to  it.  The  same  thing  happens  if 
the  springs  are  adjusted  too  close  together,  for  they 
are  then  rocking botween  the  line  contacts,  breaking 
the  circuit  of  the  line,  and  unduly  short-circuiting 
the  battery.  Br  ordinary  care  the  period  of  short- 
circuiting  may  be  reduced  to  almost  nothing,  and 
the  arriving  current  will  then  only  go  to  earth 
through  the  battery.  It  should  not  be  necessary  to 
re-adjust  very  frequently,  but  only  when  putting  on 
a  new  transmitter,  or  after  cleaning  the  points 
when  they  have  become  dirty. 

If  the  circuit  is  working  well  it  is  advisable  to 


{ 


*  It  is  found  that  tlie  Uri(e  battery  need  not  be  greater  than  a  b. 


let  it  alone,  and  never  make  alterations  at  random. 
If  a  fault  appears,  make  sure  that  it  is  not  on  the 
line,  and  take  a  balance  before  altering  anything. 
Nothing  will  overcome  an  intermittent  earth  or 
contact  with  any  system,  but  a  steady  partial  earth 
may  always  be  got  over  by  a  re-adjustment  of  the 
balance. 

The  Single  Current  Transmitter, 

This  is  so  simple  that  no  explanation  of  its  ad- 
justment is  needed. 

The  Compound  Relay, 

The  electro-magnets  are  adjustable  by  means  of 
chccknuts,  and  they  should  have  their  poles  it 
equal  distances  from  the  tongue,  that  is  to  say,  so 
that  if  the  spring, » 1,  is  slack^  quite  out,  the  tongue 
on  being  slightly  moved  to  the  right  will  tend  to 
move  over  in  that  direction.  The  screws,  /•  and 
«,  should  be  screwed  up  so  that  the  ton|;ue  will 
ave  an  equal  amount  ot  play  in  either  direction. 
The  tension  given  to  the  springs,  n^  and  »',  should 
be  such  that  the  tongue,  r,  is  drawn  back  with  the 
same  "  pull,"  whether  it  be  moved  to  the  right  or 
left. 

Balancing  on  commencing  to  work. 

Let  u  be  the  up  station  and  d  the  down  station,      j 

As  soon  as  the  line  is  connected,  station  u  ex- 
changes signals  with  d  before  balancing.  If  the 
signals  come  reversed,  the  direction  of  the  current 
through  the  standard  relay,  r',  must  be  reversed. 
Station  u  now  instructs  d  to  put  to  earth ;  D  coffl' 
plies  bv  turning  the  switch,  q,  to  the  right,  which 
sends  the  incoming  current  direct  to  earth  through 
the  resistance,  z,  which  has  already  been  adjusted 
to  equal,  approximately,  that  of  the  entire  main 
battery.  Station  u  then  "earths"  by  placing  hii 
own  switch  in  the  same  position,  and  adjusts  hii 
polarised  relay,  r',  so  that  the  tongue  will  remain 
at  rest  upon  either  its  front  or  back  stop,  when  so 
placed  by  tHe  Jfinger. 

Station  u  now  clotei  the  single  current  trani- 
mitter,  T*,  by  blocking  either  of  the  keys,  k',  k*, 
down,  and  turns  the  switch,  q,  back  to  its  original 
position,  that  \%,  to  the  left,  sending  the  entire 
battery  to  line.  The  resistance,  x,  should  now  be 
adjusted,  without  touching  the  keys,  until  the 
tongue  will  remain  indiffereqtly  on  either  stop  ai 
before.  When  this  is  acoi^yUshed,  the  line  re- 
sistance and  that  of  the  bi^aoang  rheostat  will  be 
equal. 

To  obtain  the  dectro^titift  balance,  station  V 
transmits  dots  or  dashe*  bj-'Ueans  of  t\  at  the 
same  time  altering-  l^e  ctpndtj  of  the  condenser, 
c^  until  it  neutralises  tlto'ditcharge  which  tikfli 
place  after  each  signpL'  When  the  dischai^ge  can- 
not be  enturdy  ttOdtnlfaed  by  the  condenser,  that 
is,  when  ft  Hfue  too  much  discharge  from  the  con- 
denser causes  the  relay  to  close  the  local  circuit 
upon  depressing  the  key,  and  too  small  a  dischaigs 
from  the  condenser  causes  the  same  defect  upon 
opening  the  key,  it  is  better  to  leave  the  excess  in^ 
and  tone  it  down  or  retard  it  by  means  of  the 
rheostat,  p.  The  balance  of  this  relay  insures  that 
of  r'  without  further  precaution. 


Knally,  station  u  again  turns  switch,  g, 
right,  putting  the  line  to  earth  through  r& 
equal  to  his  entire  battery ;  and  station  d  proceeds 
to  obtain  a  balance  in  the  same  way,  having  accom- 
plished which  he  apprises  V. 

Station  t;  then  requests  d  to  send  v's  from  T*, 
leaving  t'  open  and  at  rest :  the  signals  are  received 
it  u  on  relay  r',  and  at  the  same  time  the  springs, 
N  and  ')',  or  the  compound  relay,  b},  should  be 
pulled  up  sufSciently  to  hold  the  tongue  at  rest  in 
the  central  position  with  the  uprighling  sounder 
circuit  closed,  o  is  then  requested  to  leaver'  at 
rest,  and  send  a,  b,  c's  on  t".  These  signals  should 
be  received  at  u  upon  the  compound  relay,  a',  only. 
D  is  then  requested  to  hold  t'  down,  and  continue 
to  send  on  t*.  These  signals  should  also  be  re- 
ceived upon  a.-',  but  in  the  opposite  direction,  and 
B*  should  at  the  same  time  close  its  own  local  cir- 
cnit.  D  should  now  send  v's  on  one  side,  and 
A,  B,  c's  on  the  other ;  and  if  they  come  without 
breaking,  the  pole  changer  at  o  is  properly  ad< 
justed  ;  but  if  there  is  any  tendency  to  break  up  or 
Idck  on  the  k'  side  (called  the  B  side),  it  may  be 
usumed  that  the  battery  is  either  too  weak  or  is 
short-circuited  too  long  at  the  opposite  end. 

The  contact  points  of  the  uprighting  sounder  or 
n  on -polarised  relay  should  be  adjusted  as  close  as 
those  of  an  ordinary  relay.  Its  local  battery  should 
also  be  frequently  attended  to,  as  it  is  very  hard 

It  is  a  good  plan  to  disconnect  the  b  side  locals 
wheo  closing  the  circuit  for  the  day. 

With  a  little  practice  the  whole  of  these  adjust- 
nients  may  be  done  in  five  minutes  or  even  less, 
for  it  is  not  always  necessary  to  alter  even  the 
Springs  of  the  compound  relay. 


SOLDERING  BY  ELECTRICITY. 

Thk  engraving  shows  a  soldering  iron  heated  by 
the  electric  current,  and  capable  of  melting  all  kinds 
of  solders,  such  as  gold  and  silver  solder,  which 
hare  heretofore  required  a  blowpipe  to  melt  them. 
It  may  also  be  used  for  the  more  fusible  solders 
employed  in  making  tin  ware.  Now  that  the  elec- 
tric current  is  distributed  so  generally  and  is  used 
for  all  manner  of  purposes,  it  seems  quite  practicable 
to  employ  it  for  soldering. 

Figs,  t,  2,  and  3  show  one  form  of  electric  solder' 
iog  iron,  fig.  1  being  a  perspective  view,  fig.  3  a 
section  showing  the  switch  fcr  controlling  the 
current,  and  lig.  3  a  detail  view  of  the  switch 
button.  Figs.  4  and  5  are  views  of  a  modified  form 
of  the  device.  In  figs,  i  and  2  the  electric  con- 
ductors extend  through  and  project  beyond  the 
handle,  and  embrace  a  piece  of  platinum  or  other 
material  ottering  suflicient  resistance  to  the  passage 
of  the  electric  current  to  become  heated  more  or 
less  according  to  the  strength  of  the  current.  One 
of  the  conductors  is  separated  near  the  upper  end 
of  the  handle,  and  bridged  by  a  button  made  partly 
of  electrical  conducting  material  and  partly  of  in< 
sulating  material,  so  that  by  turning  the  button  the 
circuit  may  be  completed  or  broken  as  circum- 
stances  may  require.  The  device  shown  in  figs.  4 
and  j  is  on  the  same  geaecal  principle^  the  only 


difference  being  that  the  handle  is  split  lengthwise, 
and  the  two  portions  are  pressed  apart  by  a  spring. 
When  apart  to  their  fullest  extent  a  hook  attached 
to  one  of  the  conductors  touches  the  other  con- 
ductor and  short-circuits  the  current  in  the  handle. 
When  the  two  halves  of  the  handle  are  pressed 
together  the  current  passes  through  the  refrac 


efractory 


When  the  point  is  heated  to  incandescence  tha 
tool  may  be  used  for  melting  either  silver  or  gold 
solder.  For  melting  soft  solder  the  heat  may  bo 
less  intense. 

This  invention  was  recently  patented  by  Mr.  C- 
E.  Ball,  of  Philadelphia,  Va^—Sciinli^c  ArMriean.    , 


On  the  25th  ulL  the  western  gable  of  the  new 
Board  School  in  Orange  Street,  Southwark,  was 
struck  by  lightning  and  hurled  to  the  f^OAXcA. 
Fortunately  no  oyvb  vja.*  va.  ftia  \i>\i&sv'E.  ^^  *^*> 
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STONE'S  IMPROVED  HELIOGRAPH. 


A  VEKY  umple  addition  has  recently  been  made 
to  Major  Macgregor's  Ekowe  Pocket  Heliograph 
(Telbgeaphic  Journal,  October  15th,  iSSo)  by  Mr. 
W.  Stone,  the  constructor  of  the  instrument.  In 
the  original  apparatus  the  movement  of  the  mirror 
for  producing  the  flashes  was  effected  by  the  direct 


action  or  the  hand.  Mr.  Stone's  improvement  con- 
sists in  adding  a  small  key,  by  the  depression  of 
which  the  mirror  is  moved  through  a  small  angle, 
and  which  can  be  worked  like  an  ordinary  Morse 
key.  This  addition  is  shown  by  the  figure,  which 
is  self-explanatory. 


Canadian  Tblegraphv.— The  Mo  n  I  teal  Telegraph 
Company  was  organised  in  1847  with  a  capital  of 
if  15,000.  It  had  500  miles  of  poles  and  wires  and  nine 
ofliceE.  It  has  now  a  CApital  of  ^^500,000,  12,700  miles 
of  polea,  21,500  miles  of  wire,  and  1,674  offices.  Tlie 
number  of  telegrams  sent  over  the  line  in  18S0  was  over 
a,ocxi,cxx>;  and  its  earnings  for  the  year  were  £137,000. 
Within  the  same  period  Montreal  has  increased  from 
50,000  to  150,000  and  now  that  a  contract  for  the 
railway  to  British  Columbia  (over  3,600  miles)  has  been 
sanctioned  by  the  Canadian  Parliament  a  still  more 
rapid  increaie  in  teleeraphic  business  appears  to  be 
gcDErally  anticipated  throughout  the  Dominiou. 


^Ui. 


D  Sons,  lelena^ 
lufactnrers,  of  Mu- 
chestcr,  inform  us  that  they  have  succeeded,  alter 
eaperimenta  eirtendtng  over  upwards  of  twelve  monthi, 
in  finding  and  adapting  for  telephonic  trantinittert  1 
material  which  will  replace  carbon  with  advanlagt. 
What  the  substance  is  has  not  been  staled,  but  il  is 
taid  to  possess  greater  conductivity  than  any  otlwr 
Don-metallic  body,  carbon  not  excepted,  and  a  greater 
variation  of  resistance  under  variations  of  preunre 
than  carbon.  The  new  transmitter,  the  inveaton 
state,  wil!  be  found  to  excel  the  eziiting  caitwn 
arrangements.  The  material  is  Mid  to  be  bardtl 
and  therefore  more  durable  than  carbon.  Pateoll 
for  the  invention  have  been   applied  for  in   variou) 


PaorissoR  Tvndall  is  delivering  a  coarse  of  ai 

_  _  ainaeaelitai  it 

the  Royal  Institution  ~Albematle  Street.    The  lectnti  , 


lectures    on    Paramagnetiii^    and 


The  Manchester,  Sheffield,  and  Lincolnshire  Railnj 
station,  and  that  of  the  Midland,  at  Sheffield,  are  to  be 
connected  with  the  Telephone  Exchange  on  the  lit  of 
June,  Eight  hundred  and  sixty-eight  purely  busiwB 
messages  passed  through  the  Sheffield  TelephM 
Exchange  on  a  aingle  day  last  week.  The  total  (of 
the  we^  was  4,400. 


An  Italian  journal  stal 
the  albumen  of  blood  by 
In  general,  14  hours  suRu 


!  that  Signer  Manet  wbilot 
means  <S  the  electric  ligbt. 
:  to  give  complete  decoloui- 


ly  •ppUM 
.  ^   .  „  llplailon* 

clock  of  the  Chatham  and  Dover  Railway,  by  whidill 
will  be  set  to  true  time  by  an  electric  current  froia 
Pall  Mall  at  10  a.m.  daily.  The;  have  alto  applicdM 
the  clock  a  novel  automatic  arrangement  of  that  oes 
invention,  by  which,  at  two  minutes  to  10  a.m.  dulj. 
the  current  will  ring  a  warning  bell,  eonple  np  m 
block  against  false  mrrenla  two  ordinary  wocUf 
telegraph  lines,  one  in  use  from  Victoria  to  Locale 
Hill,  with  intermediate  stations,  and  the  other  fron 
Kentish  Town  to  Waterloo,  passing  throngh  Lndgate 
Hill  and  jointly  worked  by  lbs  Chatham  and  Dav«r, 
the  London  and  South  Western,  the  Great  Noitben, 
and  the  Midland  Railways.  At  10  a.m.  Messrs.  Lnsd 
and  Blockley's  standard  clock  in  Pall  Mall,  thiot^'a 
line — also  automatically  joined  up  with  the  Victoiit 
and  Ludgate  line  by  a  clock  in  the  telegia;^  offices! 
Victoria — will  send  an  electric  time-current  of  two 
seconds'  duration,  giving  the  time  to  these  diffenst 
railways.  The  current  will  set  to  true  time — mlnatB 
and  seconds— the  clock  at  Victoria,  the  dock  st 
Ludgate  Hill,  and  a  local  sUndard  for  the  use  of  dK 
Great  Northern  Railway  at  King's  Cross.  Immefialdf 
upon  the  terminstion  of  the  two  seconds'  time^cBiiwI 
the  three  lines  will  be  automatically  re-caUblitbad  ■■ 
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di'Mtnet  lines  for  their   ordinary   (pIcEraph  purposes. 
No  Cktse  current  can  by  an^  possibility  actuate  the 
nor  daring  the   rest  of    the  twenty-four  hours 
K  clocks  interfere  with  or  be  interfered  with  by 
dioary  operations  of  the  circuits.    The  principle 

".und   and   Blockley's  system   is  that   of 

nail  weighted  lever  exactly  at  the  hour, 
pa  the  minute  hand  and  sets  it  exactly  at 
the  hour  division  on  the  dial.  The  weighted  lever  is 
brought  bach  in  position  by  the  going  weight  of  the 
dock  between  each  hour,  and  is  released  at  the  hour 
by  AB  electro. magnetic  detent. 

MftsSKS.  BARRAtnj  AND  LuND,  of  Cornhlll,  have 
devised  tn  ingenious  system  of  automatically  testing 
and  reporting  the  condition  of  the  time  wires  by  which 
their  system  of  synchronising  clocks  is  carried  on. 
Their  "fault-finder"  for  main  lines  is  an  alarum,  and 
a  terics  of  indicators  representing  any  number  of  trunk 
lines;  90  long  as  the  various  time  signals  are  duly 
transmitted  no  indication  is  made,  bot  Tailing  any  one 
of  the  trunk  lines  [o  receive  its  hourly  signal,  five 
minutes  afterwards  the  alarum  is  rung,  and  a  number 
is  dropped  indicating  the  parlicular  line  in  default. 
This  is  the  first  time,  we  believe,  that  any  instrument 
has  been  devised  for  making  a  lelegraph  line,  absolutely 
broken  down,  report  its  own  breakage.  The  "fault- 
fiader"  for  branch  lines  indicates  twice  a  day  whether 
snch  lines  are  in  working  order,  such  indication  from 
any  number  of  branches  being  nevertheleH  tranamilled 
over  the  single  main  trunk. 


UMArcA.— The  postal  tele- 
graph  service  in  the  island  of  Jamaica  comprises 
33     stations,      and     employs     35     female     operators. 

which  completely  encircle  the  island,  connecting 
all  places  ol  sufficient  importance  to  require  tele- 
erapbic  facilities       -^'      -  ■        ■ 


intendence  of  Mr.  H.  C.  Wila. 


subsequently  serving  three  years  11 


-e  under  1 


a  Western  ■ 


n  Com 


ra." 


t  Pettiambuco  and  Bolivia,  about  fourteen  years 
Mr.  Wilson  has  superintended  the  construction 
of  the  Hoes,  the  opening  of  the  offices,  and  the  teaching 
of  the  operators.  The  lines  are  worked  on  the  open 
circuit  system,  using   Morse  sounders    and   Siemens 

Improved  Incubator,  —  An  improved  incubator, 
trhich  regulates  its  temperature  and  shifts  the  eggs 
automatically  at  regular  intervals,  has  recently  been 
patented  in  America.  It  is  provided  with  a  series  of 
longitudinal  clolh  hammochsor  egg  receivers,  attached 
to  end  pieces  pivoted  to  rigid  supports  and  to  movable 
bar>,  which  are  automatically  moved  so  as  to  shift  the 
eggi  at  regular  intervals  by  suitable  levers  controlled 
by  clock-work.  The  gas  or  oil  cock  of  the  tiame  of 
the  boiler  for  healing  the  incubator  is  controlled  by 
means  of  a  pair  of  electro -magnets  connected  with  a 
bAtlery,  and  with  a  metal  thermometer  provided  with 
a.n  a^ustable  scale,  so  that  the  temperature  of  the 
incubator  is  regulated  automatically. 


lo   prove  thai 

electrical  conductor.  A  vessel  oi  water  neatca  over  a 
lamp  gives  off  steam  through  a  bent  tube  passing  to  a 
bell  jar  through  stoppers  in  each  vessel.  The  b^l  jar, 
sopported  in  an  inclined  position,  thus  gets  filled  with 
moist  air,     A  small,  fully-charged  Leyden  jar  is  pushed 


(the  upper  half  of  it)  into  the  bell  jat,  and  kept  there 
four  or  live  seconds.  On  removal  it  is  found  com- 
ptetety  discharged.  But  that  this  discharge  is  due  to  a. 
layer  of  water  formed  by  condensation  on  the  inserted 
jar,  and  superficial  conduction  by  this  layer,  appears 
if  the  jar,  before  charging,  be  passed  several  times 
through  (he  flame,  so  as  to  heat  it  to  about  100"  C 
Repeating  the  expeiiment,  the  jar  then  suffers  no 
apparent  loss  by  remaining  live  seconds  in  the  moist 
air  ;  on  withdrawal  it  will  give  a  spark  as  long  as  when 
not  submitted  lo  the  moisture.  The  hot  sUte  of  the 
insulating  surface  prevents  the  condensation  that 
occurred  in  the  other  case. 

Thi  aldermen  of  New  York  have  passed  over  tlie 
mayor's  veto,  the  Ordinance  giving  the  Edison  Electric 
Lighting  Company  permission  to  lay  tubes  in  theslreelSi 
The  company  will  proceed  immediately  to  introduce  its 
new  electric  lamps  in  the  offices  in  the  business  portion 
of  the  city  around  Wall  Street.  Wires  have  already 
been  put  into  forty  buildings.  The  Company  will 
compete  with  the  gas  companies  by  charging  the  same 
rates.  If  the  latter  reduce,  the  Edison  Company  ■ 
also  reduce,  and,  it  is  stated,  are  prepared  to  go  lower 
than  the  gas  companies  can. 

Messrs.  Wilson  anu  Cauhell,  of  Dronfield,  ua 
making  preparations  for  lighting  their  exlen 
and  iron  works  with  the  electric  light. 

M.  n'ABADie  gives  an  account  of  an  Instance  of 
lightning  unattended  with  thunder,  which  be  witnessed 
in  Africa.  December  1,  1845.  A  mist,  which  filled  a 
little  valley  close  at  band,  was  illuminated  by  a  sheet 
□£  fiame,  fainter  at  its  margins  and  not  extending  tc 
its  utmost  limits.— Camfitis  Readui. 

0«  THE  Voltaic  Conductivitv  of  Heaibb 
Gases,— M.  R.  Btondlot.— Gases  aru  generally  c 
sidered  incapable  of  transmitting  the  current  furnished 
by  a  battery  of  several  elements,  except  when  raised  to 
redness,  as  observed  by  M.  E.  Becquetel  (Annales  di 
Chi-nie  it  de  Physique,  ser.  iii„  Vol.  39,  p.  3SS)-  Tha 
accuracy  of  Becquerel's  experiments  has  been  called  in 
question,  and  the  author  has,  therefore,  rc-examineti 
the  entire  question.  He  has  demonstrated  that  gases 
become  conductive  at  temperatures  much  below  red- 
ness, even  at  60—70°  C.  Any  agitation  ol  the  air 
prevents  the  manifestation  of  the  phenomenon. — 
Comples  Rtndus. 

0.1  THE  Inter.sal  Discharges  or  Electric 
Condensers. — By  M.  E.  Villari. — On  discharging  » 
strongly  chaiged  battery  there  is  produced  in  it« 
interior  a  characteristic  sound.  The  glass  of  the  jars 
on  the  margin  of  the  coatings  is  brightly  illumi- 
nated, and  there  is  a  disengagement  of  heat,  as 
shown  1^  the  insertion  of  a  suitably  arranged  air 
thermometer.  There  is  consequently,  in  addition  to 
the  ordinary  external  discharge  of  the  jar,  another  in 
its  interior,  which  takes  place  along  the  sides  of  the 
condenser  where  not  coaled.  The  author  has  arrived 
at  the  following  conclusions  : — The  heat  developed  by 
the  internal  discharge  may  be  neglected  in  case  of 
slight  discbarges,  but  beyond  certain  limits  it  becomes 
manifest  and  increases  very  rapidly  with  their  strength  j 
thus  the  first  means  of  augmenting  the  inlernal  heat  is 
to  make  use  of  jars  chorged  lo  a  very  high  potential. 
The  internal  discbarge  is  sensibly  increased  if  tbe 
external  spark  is  taken  between  two  small  balls,  of  20 
to  30  millimetres  in  diameter,  and  it  is  lessened  by 
nea'riy  one-half  if  the  spatk  sM\l«s\«iV««Ki.'awt>A.  'Owe 
balls  andapoint.  It* ■\a\etn-i\ 4:«t:V»i?.< \i a.ve*'*'*'***' 
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for  one  and  the  same  charge  if  we  diminish  the  internal 
coating  of  the  jar,  and  it  is  lessened  if  the  coating  is 
increased.  The  internal  discharge  diminishes  to  zero 
if  the  resistance  of  the  exterior  circuit  is  much  in- 
creased. It  is,  other  things  being  equal,  a  little 
stronger  if  the  internal  coating  consists  of  mercury. 
^^Comptes  Rendus. 

At  a  meeting  of  the  Ro^al  Society  of  Edinburgh, 
held  on  the  i8th  ult.,  Sir  William  Thomson,  on 
taking  the  chair,  congratulated  the  society  on  the 
presence  of  Professor  Helmholtz  among  them,  and 
said  he  had  the  still  greater  pleasure  of  announcing 
that  the  Professor  had  agreed  to  give  them  a  paper 
that  evening.  Professor  Helmholtz,  who  was  received 
with  applause,  stated  to  the  society  the  results  of  cer- 
tain later  experiments  which  he  had  made  in  working 
out  his  theory  of  electrolytic  convection— experiments 
which,  he  said,  had  succeeded  better  than  his  former 
ones  had  done.  He  had  entered  upon  his  experiments 
on  account  of  certain  objections  that  had  been  made 
to  Farada^s  electrolytic  law,  in  connection  with  experi- 
ments which  showed  that  a  very  feeble  galvanic  current 
could  be  kept  up  by  moderate  electromotive  force 
between  platinum  plates  dipped  in  a  slightly  acidu- 
lated solution,  even  if  the  electromotive  force  of  the 
battery  was  not  sufficient  to  decompose  water.  He  had 
found  in  his  earlier  experiments  that  the  only  effect  of 
the  current  was  to  absorb  oxygen  given  off  from  the 
atmosphere,  and  to  form  a  new  portion  of  water,  and 
that  the  whole  electrolytic  effect  was  not  to  decom- 
pose water  and  to  produce  a  new  quantity  of  elements 
— hydrogen  and  oxygen — but  only  that  on  the  surface 
of  one  plate  of  platinum  oxygen  was  collected  and 
taken  away  from  the  surface  of  the  other;  he  had, 
therefore,  called  these  currents  electrolytic  convection. 
It  was  not  really  a  decomposition,  but  only  a  transport 
of  one  of  the  products  of  electrolytic  decomposition 
from  one  plate  to  another.  In  his  later  Experiments  he 
had  got  rid  of  the  atmospheric  oxygen  by  inclosing  the 
whole  electrolytic  fluid  in  a  solid  glass  vessel.  As  a 
result,  he  had  found  that  with  the  smallest  electro- 
motive force,  down  to  the  one-hundredth  or  one- 
thousandth  of  a  Daniell's  cell,  there  was  no  trace  of  a 
continuous  current  passing  through  the  voltameter, 
but  a  strong  deflection  for  a  moment,  which,  after  some 
oscillations  of  the  magnet  became  zero,  although  the 
electromotive  force  was  still  acting.  If  the  circuit  was 
broken,  a  contrary  current  of  the  same  duration  as  the 
direct  was  observed.  Sir  William  Thomson,  in  speak- 
ing on  the  paper,  stated  that  Professor  Helmholtz*s 
theory  of  electrolytic  convection  formed  quite  an  era  in 
electroljftic  chemistry.  A  communication  was  after- 
wards read  by  Prof.  Blyth  **  On  the  Causes  of  Sounds 
produced  in  an  Ordinary  Microphone  Receiver."  For 
simplicity  it  was  assumed  that  what  takes  place  at  the 
receiving  end  when  sounds  are  reproduced  is  mere 
make  and  break.  When  two  carbon  points  touch  each 
other  we  may  consider  them  as  two  fine  wires.  A 
spiral  of  platinum  wire  through  which  a  current  could 
be  sent  was  inclosed  in  a  tin  box.  When  an  inter- 
rupted current  was  sent  through  the  wire  the  sounds 
from  a  tuning-fork  were  heard  coming  from  the  box, 
Mr.  Preece  (Telegraphic  Journal,  vol.  viii.,  p.  205) 
sugeests  that  wires  conveying  currents  are  heated  and 
cooled,  and  as  the  variations  in  the  strength  of  the 
current  are  small  compared  with  the  strength  of  the 
current  itself,  the  expansion  and  contraction  vary  in 
the  same  ratio  as  the  condensation  and  rarefaction  of 
the  air  particles  conveying  the  sonorous  vibrations. 
If  the  air  contracts  and  expands,  its  volume  will  be 
made  bigger  and  less.  If  the  volume  is  actually  made 
bigger  and  less  the  volume  as  a  gas  will  as  a  whole 
be  made  less  or  more.    To  find  it  there  was  expan- 


sion and  contraction  coal  gas  was  allowed  to  enter  a 
receiver,  and  by  means  of  a  small  jetand  rerol ving  mimn 
the  action  of  the  current  on  the  flame  when  the  tuning- 
fork  was  set  in  action  was  observed.  Not  the  slightest 
up  and  down  movement  of  the  flame  could  be  detected, 
the  flame  being  continuous,  whether  joined  up  or  not 
The  action  in  water  was  next  tried.  The  sounds  of  the 
tuning-fork  were  distinctly  heard,  but  mixed  up  with  a 
little  hissing  noise.  The  water,  however,  could  not  be 
seen  moving ;  there  was  a  slight  elevation  of  the  water, 
due  to  the  heating  of  the  wire  going  through  it 
Mercury  was  afterwards  tried.  When  an  interrupted 
current  was  sent  the  sounds  could  be  heard,  but  accom- 
panied by  dull  sounds.  A  source  of  fallacy  stu^gested 
itself  here,  and  Prof.  Blyth  constructed  a  tewphone 
in  the  stem  of  which  a  cylindrical  hole  of  one  inch 
diameter  is  cut.  The  diaphragm  is  of  tin.  In  the 
centre  of  the  diaphragm  there  is  a  copper  wire,  which 
dips  in  mercury.  The  mouthpiece  is  of  the  ordinaiy 
pattern.  When  an  intemiptcKl  current  was  sent,  the 
diaphragm  works  up  and  down,  and  the  sounds  are 
perfectly  heard.  Whether  or  not  the  sounds  produced 
in  a  microphonic  receiver  are  due  to  condensation  and 
rarefactions,  it  was  impossible  to  discover  any 
increase  of  volume. 

A  PUBLIC  meeting  has  been  held  at  Lerwidc  to 
protest  against  the  Postmaster-general's  refusal  to  gife 
direct  telegraphic  communication  with  the  mainland. 
An  influential  deputation  has  been  sent  to  London  to 
make  further  representations  and  urge  a  reconsidera- 
tion of  the  decision. 

Greenock  steamboat  quay  has  been  lighted  experi- 
mentally  by  electricity — four  lamps  are  nsed.  The 
result  is  entirely  satisfactory. 

France  has  now  three  electrical  periodicals,  a  new 
one  having  appeared  during  the  last  month  under  the 
title  of  V Electricien,  We  notice  amonc^  the  writers  ia 
the  first  number  the  names  of  MM.  A.  Niaudet,  Gaston 
Tissandier,  E.  Mercadier,  C.  M.  Gariel,  Dr.  de  Cyon, 
and  also  that  of  M.  Hospitalier.  The  latter  occupies 
the  position  of  secritaire  de  la  ridaction.  It  is  intended 
that  the  paper  shall  be  published  on  the  ist  and  x5th 
of  each  month.    The  price  per  copy  is  one  franc 

At  a  meeting  of  the  London  Gas  Light  Company 
held  on  the  13th  ult,  Mr.  Robert  Rawlinson,  one  ol  the 
directors,  expressed  his  belief  that  the  movement  as  to 
the  electric  light  would  put  gas  manufacturers  on  their 
mettle,  and  make  them  produce  the  article  of  the  best 
quality,  and  to  see  that  the  best  fittings  were  used. 
There  ought  to  be  no  jealousy  between  the  companies 
and  the  consumers.  It  must  be  borne  in  mind  that  the 
electric  light  was  useful  for  certain  purposes.  He  was 
not  so  ignorant  or  so  prejudiced  as  to  believe  that  it 
would  go  backward ;  on  the  contrary,  he  thought  it 
probable  that  the  electric  light  would  accomplish  con- 
siderably more  than  they  had  yet  seen ;  but,  at  the  same 
time,  he  did  not  believe  that  it  would  seriously  interfere 
with  the  profits  of  gas  making  if  gas  msJcers  were  true 
to  their  own  interests. 

Hbrr  Friborich  Siemens,  of  Dresden,  has  devised 
a  £^s-bumer  of  remarkable  intensity.  He  maintains  a 
high  temperature  by  introducing  air  previously  heated 
by  the  waste  heat  of  combustion.  A  burner  of  500 
candle-power  has  been  produced,  and  it  is  stated  the 
quantity  of  gas  used  is  small.  Seeing  that  combustion 
is  quickened  by  hot  air,  we  cannot  understand  this.— 
Athfnaum, 
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Shiets  numerously  signed  of  Ihe  national  petition  in 
Earooraf  telegrapbic  cominanicntion  between  the  light- 
ships around  our  coasts  and  the  shore  have  b^en  for- 
ivarded  to  Mc.  Hobbs,  of  It^msgate,  by  the  Mayor  of 
Ga.teshead  and  other  gentlemen  in  various  parti  of  the 
kingdom.  In  »  paoiphlet  addressed  by  the  philan- 
thropic promoters  of  this  reform  to  mayors,  yacht  and 
sailing  clubs,  and  persons  interested  in  mercantile  pur- 
suits, attention  ii  directed  to  the  loss  of  the  Indian 
Chief  on  the  Long  Sand,  when  only  eleven  lires  were 
saved  out  of  twenty* ni ne ;  to  the  recent  wreck  of  the 
Dutch  fishing  smack  on  the  same  spot,  when  only  one 
out  of  seven  was  saved ;  and  to  the  fatal  loss  of  the 
Nympkaa  on  the  Sunk  Sands  with  all  hands.  These 
instances  aie  considered  to  be  striking  proofs  of  the 
irapottance  of  this  movement.  In  the  second  case  the 
one  sailor  saved  had  been  dinging  to  the  mast  for 
nearly  four  days. 

M>.  J.  SukreR  on  Monday,  the  25th  ult.,  read,  before 
the  InstitQte  of  British  Architects,  a  paper  on  the  sub- 
ject of  ■'  Electric  Lighting  as  applied  to  Public  Build- 
inga." 

ACCORDIKQ  to  a  report  from  Vienna  the  lirsl  step 
towards  the  practical  application  of  the  invention  of 
telephones  has  at  last  been  made  in  the  Austrian 
capital.  The  Vienna  Local  Telegraph  Company  has 
applied  for  and  has  been  granted  n  concession  to  estab- 
Litb  telephonic  communication  in  thecity.  In  granting 
the  privilege  the  Government  has  made  two  condi- 
tions— firstly,  that  the  subscription  should  be  as  low  as 

should  in  certain  cases  come  under  control,  as  is  the 
«B»e  with  telegraphic  communication.  The  first  con- 
dition has  been  fullilled  already  by  the  company  intend- 
ing to  limit  the  amount  of  subscription  to  from  100  to 
140  fioiins  a  year. 

H.  J ,  B.  Dust  AS,  the  distinguish  ediivunf,  gave  a  lecture 
recently  in  Paris  to  the  National  Industry  Encourage- 
meot  Society  on  the  experiments  of  M.  Camille  Faure 
asd  M.  Reynier  for  rendering  electricity  portable. 
Theydaimeil  to  have  solved  the  problem  of  storing  up 
electricity  in  a  reservoir  so  as  to  transport  it  and 
onploy  it  for  illuminating  or  other  purposes,  and  M. 
Dumas  spoke  very  highly  of  their  investigations. 

On  THE  CoVSrBUCTION  Of  Photophonic  Selenium 
RBCBIveaa.— By  M.  E.  Mercadier— These  receivers  are 
fonned  by  taking  two  bands  of  brass,  -^  mitlimelre  in 
thickness,  O'OI  metre  in  width,  and  varying  from  4  to  5 
metres.  They  are  separated  by  two  bands  of  parchment 
paper  of  abouta'15  millimetre  in  thickness.  The  whole 
is  rolled  up  in  a  spiral  as  tightly  as  possible,  and  fastened 
by  means  of  two  pieces  of  wood  held  by  two  screws. 
iSie  two  surfaces  are  smoothed  off  with  the  file.  The 
apparatus  is  heated  in  a  sand-bath,  or  on  a  thick  sheet 
of  copper  placed  above  a  Bunsen  burner,  to  the  point 
St  which  selenium  begins  to  melt.  A  stick  of  selenium 
is  then  rubbed  over  the  surface,  forming  a  layer,  as 
thin  as  possible,  of  the  characteristic  slatey  tint  men- 
tioned by  G.  Bell.  These  receivers  are  continuous, 
and  their  construction  is  extremely  easy.  They  may  be 
polished  with  the  tile,  and  any  detect  is  very  easily 
npaiied.  They  may  be  made  with  a  very  small  sur- 
face, which  permits  them  to  be  readily  placed  in  a 
complex  apparatus.  They  have  the  same  properties 
as  the  ordinary  discontinuous  receivers,  plane  or 
cylindrical.  The  surfaces  may  be  preserved  by  cover. 
ing  thetn  with  a  shoet  of  mica,  or  more  simply  by 
giving  Ihem  a  coat  of  lac  varnish.  They  may  have  a. 
very  variable  resistance,  from  S,ooo  to  10,000  ohms  up 


to  200,000,  without  their  ceasing  to  act  welt.  Hence 
results  the  possibility  of  plticing  in  their  circuit,  which 
contains  the  batteiv,  3  sufficiently  large  numlwr  of 
telephonic  receivers,  the  resistance  of  which  may, 
without  inconvenience,  reach  up  to  200  ohms,  which 
enables  the  photophonic  effects  to  be  heard  by  a  great 
number  of  persons  at  once.  One  of  these  receivers,  of 
7  centimetres  surface,  gives  in  a  Gower  telephone  of 
235  ohms  resistance,  sounds  which  can  be  heard  al 
the  distance  of  two  or  three  metres. — Camples  Rcndus. 

M.  A.  TsicvL  in  a  communication  to  the  Paris 
Academy  of  Sciences,  describes  a  curious  electric 
phenomena  which  he  witnessed  August  aj,  1880.  A 
very  brilliant  luminous  body  of  a  pale  yellow  colour, 
almost  white,  issued  from  a  dark  cloud.  It  had  a  welt. 
defined  outline  and  was  of  a  longish  form  with  conical 
ends.  It  disappeared  almost  instantly,  re-entering  the 
cloud,  but  left  behind  it  a  small  portion  of  its  sabstaow 
which  fell  vertically,  like  a  heavy  body,  as  it  under 
the  sole  influence  of  gravitation,  leaving  behind  it  a 
luminous  train,  and  finally  breaking  up  into  fragments. ' 
No  sound  was  heard  either  at  the  moment  of  its 
depattute  or  of  its  division. — Camples  RenHus. 

On  Causes  which  Intebfbre  with  Telephonic 
Thansuission.— M.A.  Gaiffe.— Having  remarked  that 
telephones  transmit  along  with  speech  sounds  of  an 
unknown  origin,  the  author  has  undertaken  eiperi- 
ments  in  order  to  Gad  out  if  the  causes  of  these  sounds 
are  not  those  which  oppose  telephonic  communication 
at  great  distances.  To  eliminate  all  possible  sources  of 
error,  the  following  arrangement  was  adapted.  A  line 
of  ao  metres  was  laid  on  the  floor  of  several  rooms, 
all  the  doors  of  communication  being  closed.  It  was 
connected  al  one  end  to  a  pair  of  telephones  by  means 
of  flexible  conductors,  designed  to  arrest  sounds  which 
might  communicate  themselves  mechanically  along 
the  metal  to  the  telephones.  The  circuit  was  com- 
pleted between  these  conductors  hy  another  fleuble 
wire,  on  the  path  of  which  was  an  interruption -pedal, 
rendering  it  possible  to  cut  the  circuit  without  changing 
at  all  the  nature  of  the  communications  between  the 
line  and  the  telephones,  and  to  prove  that  the  sound* 
heard  had  an  electric  origin.  The  operator  acted  at 
the  other  end  of  the  line  which  was  not  connected, 
directly  or  by  induction,  with  any  electric  generator. 
He  observed  that  the  current  produced  by  the  friction 
of  two  wires  of  the  same  kind  or  of  different  kinds 
and  that  produced  by  closing  a  pressure  screw  were 
heard  in  the  telephones,  it  is  easily  understood  that 
when  suspended,  telegraph  wires  serve  for  telephonic 
transmission ;  this  cause  may  occasion  much  trouble, 
since  these  lines  ate  formed  of  pieces  o 
connected  to  each  other  and  to  the  stretchers  by 
ligatures,  more  or  less  perfect,  which  are  !n  ■ 

be  removed  by  soldering  the  wires  instead  of   tyin^  ^ 
them.       Unfortunately,    there    Is   another    cause  :    thg  1 
currents  due  to  the  inlluence  of  the  vibrations  theou  I 
selves.     To  verify  this  hypothesis,  the  author  placed 
in  the  circuit,  at  the  end  opposite  the  telephones,  ■ 
rod  of  iron  t'50  metre  in  length,  and  connected  to  the 
system   by  supple  conductors.      This  rod  was  struck 
sometimes   tranversely   and   sometimes  longitudinally 
with  a  hammer.     The  sounds  occasioned  by  the  blows 
were  distinctly  reproduced  by  the  telephones  with  theit   . 
peculiar  characters.     This  experiment,  if  repealed  with 
cupper  or  brass  rods,  gave  merely  negative  results.    It   1 
seems  that  the  phenomenon   is  only  pEoducsd  al  aa 
effect  of  the  vibrations  occasioned  in  the  wire.      Future 
experiments  must  decide  whethe.t  it.  \^  i-it"^  i-w  ' 
culat  change    viWc\i   Xtic   mt\.».\  ■>i.tviirt^<«*  Qt 
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ytc-.A.:  zjcIcz.  If.  ju  ;:  is  probable,  the  vibiatioiis 
ck:;j<fi  bf  tc«  v-.nd  act  upon  the  lines  of  iron  wires 
l.ic«  :£«  txvs  upon  a  rod,  it  appears  difificult  to 
trjtr^iyjikd  a:  i^reat  distances  with  the  existine  means 
ci  trasHnission,  i.'.'.  a  method  has  been  ^und  of 
cu,%'.Ztg  the  telepho::es  to  speak  by  the  aid  of  electric 
act^/n  so  ^jmeii^\  that  the  currents  arising  in  the 
!ir.4  itself  cease  to  be  an  appreciable  cause  of 
distaibance. 

At  the  meeting  of  the  Socie*^  de  Physique,  March 
l%thf  M.  Baihehache  exhibited  a  printing  telegraph. 
The  manipalator  is  an  inverter,  each  letter  being  snc> 
oes^ively  produced  by  a  positive  or  negative  current, 
and  the  impression  is  effected  bv  the  interruption  of 
the  current  on  i  band  of  cloth,  which  advances  by  the 
space  of  one  letter  when  the  current  is  re-establ:shed 
faj  the  transmission  of  the  following  letters.  With  this 
apparatus  the  Credit  Lyonnais  sends  daily  the  course 
of  the  Stock  Exchange  simultaneously  to  its  seventeen 
branch  offices  at  present  in  activity. 

Meetixc.  Apkil  ist.^M.  Mercadier  exhibited  the 
results  of  his  researches  on  radiophony  produced  by 
means  of  selenium.  M.  Mascart  exhibited  a  registering 
electrometer  and  a  magnetometer.  M.  de  Mersance 
exhibited  a  voltaic  arc  electric  lamp,  moved  by  clock* 
work  and  fitted  to  serve  for  a  long  time.  The  S3rstem  is 
arranged  for  alternative  currents,  and  the  regulation  is 
obtained  by  means  of  a  derivation  coil  and  an  electro- 
magnet, which  keeps  the  arc  constant  by  reacting  on 
the  clock  movement  which  governs  the  advance  of  the 
ca  rb<>ns. — L*  Electricien, 

Om  \farch  30th  experiments  were  made  in  the  hall 
of  the  AthensEum  in  order  to  show  that  the  electric 
light,  especially  on  Werdermann's  system,  is  easily 
adapted  to  all  the  requirements  of  theatres.— L'£Z^c- 
tricten. 

The  Ecoxomy  of  the  Electric  Light.— By  M. 
A.  Vanderpol.— On  a  circuit  of  Siemens  machines 
with  alternating  currents  (hitherto  these  lamps  have 
only  been  constructed  to  work  with  currents  of  this 
kind,  though  they  could  give  the  same  results  with 
continuous  currents)  as  many  as  twenty  luminous 
foci  have  been  placed,  though  practically  the  number 
of  ten  is  not  exceeded.  A  current  which  commonly 
serves  for  four  Jablochkoff  candles  may  supply  seven 
or  eight  Siemens  lamps  of  equal  intensity.  When  in 
one  and  the  same  circuit  the  number  of  lights  is 
increased,  for  instance,  to  nine  or  ten,  the  intensity  of 
each  IS  diminished,  though  the  toUl  yield  of  light  is 
increased.  The  motive  force  exerted  is  also  increased. 
Whilst  we  must  allow  at  least  one  horse-power  for 
Jablochkoff  candle,  the  force  necessary  for  a  Siemens 
burner  is  half  a  horse-power.  As  to  the  question  of 
expense,  the  author  shows  that  the  carbons  used  in  the 
Siemens  lamps  are  10  millimetres  in  diameter  and  20 
centimetres  in  length,  which,  takine^  account  of  waste, 
gives  an  houriyexpense  per  light  of  12  to  15  centimes, 
and  gives  light  for  5  to  6  hours.  The  luminous 
intensity,  according  to  the  number  of  lamps,  is  =  25 
to  50  gas  jets,  and  averages  =  35.  Taking  account  of 
first  cost  of  the  plant,  and  calculating  &o  hours  of 
light  yearly,  the  expense,  including  the  motive  power, 
is  about  22  centimes  per  hour.  But  33  centimes  is  the 
cost  of  8  gas  jets,  not  including  the  interest  on  first 
outlay.  In  most  workshops  it  is  possible  to  substitute 
one  electric  lamp  of  this  intensity  for  8  gas  jets.  This 
is,  therefore,  the  present  state  of  the  question  :  the 
electric  lamp  gives  four  times  more  light  for  an  equal 
expense.— L#  TtchnologisU, 

Sabsxratk's  Improvements  in  Telephones. — The 
author  (German   patent,  No.  11,477)  uses  instead  of 


a  metallic  membrane  one  of  mica,  wood,  or  other  non- 
conductive  matter,  wfaidi  he  connects  with  the  iooer 
pole  of  a  horse-shoe  magnet,  terminating  in  a  metallic 
tongue,  by  means  of  an  interposed  cube  of  caoutchouc 
This  cube  is  fixed  in  the  centre  of  the  membrane,  and 
transfers  the  vibrations  of  the  latter  to  the  metallie 
tongue.  The  other  pole  of  the  magnet  is  provided 
with  a  wire  coil,  the  nucleus  of  which  is  prolonged  ap 
to  the  metal  tongue,  so  that  both  poles  are  within  the 
magnetic  field.  If  the  membrane  of  the  transmitter 
is  set  in  vibration,  such  vibrations  are  communicated 
to  the  metal  tongue,  and  according  to  the  extent  or 
strength  of  its  vibrations  the  magnetic  force  and  the 
strength  of  the  induction  current  vary.  These  floctna- 
tions  in  the  strength  of  the  current  produce  in  the 
receiving  telephone  a  corresponding  variation  in  the 
strength  of  the  magnetism  in  the  coil,  and  the  tongue 
and  membrane  of  the  receiving  apparatus  are 
thrown  into  corresponding  vibrations  and  reproduce 
the  sounds  uttered.  The  pressure  of  the  caoutdbooc 
cube  upon  the  membrane  is  regulated  by  a  screvr 
acting  upon  the  magnet,  in  opposition  to  which 
a  spring  tends  to  withdraw  the  magnet  from  the 
membrane. — Electrotech .  Zeitschrift, 

Lehmaxn's    Telephonic   Apparatus.  —  (German 
patent.   No.    11,595.) — This  invention    is  based  upon 
the  fact  that   a  carbonaceous  or  metallic  powder  in 
a  loose  condition  is  almost  a  non-conductor  of  elec- 
tricity if  the  latter  is  not  of  strong  tension,  whilst  in 
a  compressed  or  at  least  strongly  compacted  state  it 
becomes  a  relatively  good  conductor.      The  patentee 
constructs  an  apparatus  to  increase  the  action  of  senna 
in  the  telephone.     He  utilises  this  property  of  sach 
powders  by  inclosing  them  in  elastic  receptacles  and 
introducing  them  along  with  a  common  telephone  into 
the  circuit  of  a  battery  in  the  following  manner :— To 
the  centre  point  of  the  membrane  of  a  telephone  there 
is  soldered,  pointing  downwards  and  exactly  verticil 
to  its  plane,  a  well-polished  steel  needle,  tapering  off  io 
an  accurately  conical  manner.    The  point  of  this  needle 
pierces  a  stopper  of  soft  caoutchouc  as  near  as  possible 
to  the  membrane,  and  containing  in  a  cavity,  opening 
downwards,  a  powder  of  charcoal  and  silver,  containi^^ 
about  75  per  cent,  of  carbon  and  25  of  silver.    Thi» 
stopper  is  inclosed  in  a  brass  case,  which  allows  it  a 
certain  room  for  expansion  and  which  is  closed  froo 
below  by  a  brass  screw,  the  conical  end  of  which  pro- 
jects into  the  powder  and  exerts  a  certain  pressure 
upon  it«     This  screw  is  connected  with    one  of  the 
polar  wires,  while  the  other  is  connected  with  the 
metallic  membrane.      When  the  latter  vibrates,  the 
needle  penetrates  alternately  into  the  powder  and  is 
drawn  back,  alternately  compressing  and  looseni^  it. 
In  this  manner  the  inventor  seeks  to  effect  a  rapid 
alternation  in  the  conductivity  of  the  powder  corres- 
ponding to  the  vibrations  of  Uie  membrane,  and  thus 
to  produce  variations  in  the  streng^th  oi   the  current, 
which  are  to  produce  an  exact  reproduction   of  the 
sounds    in    the    receiving    apparatus. -^£/e>r/r0./MAii. 
Zeitschrift. 

In  a  paper  recently  read  by  M.  Bartelous  before  the 
scientific  section  of  the  Syndical  Union  of  Brussels,  it 
was  stated,  on  the  evidence  of  statistics,  that  with  the 
most  perfected  systems  serious  fires  were  reduced  to  4 
per  cent.  ;  with  systems  of  telegraph  lines,  but  without 
alarms,  they  still  reached  17  per  cent.  ;  while  without 
telegraph  offices  they  reached  27  per  cent.  M.  Bartelous 
recommended  that  the  telegraph  ofiBces  now  open  be 
authorised  to  transmit  alarms  of  fire  free  of  cost  to  the 
sender,  and  that  this  use  of  the  offices  be  indicated  bjp 
placards. 
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At  the  close  oE  Ihe  year  i88a  the  lengths  of  tele- 
sraph  line*  in  *arions  parts  o£  the  world  were  as 
follows:  United  States.  171,103  miles;  Russia,  56,170 

mil«9;    German]'.  4ii43i  ;    Fiance.   36,970;    Austria- 

Hunpiy,   30,403;    Australia,   36,843;  Great   Britain. 

33.^36:  Brilish    India,    18.209;    Turkey,    1 7,085  ;  and 

Italy,  1S.864. 

The  summer  coune  of  the  Technical  ScienceClasses 
oi  the  City  and  Guilds  of  London  Institute  will  com- 
mentu)  in  May,  The  course  will  include  "  Electrical 
lastmnient  Making."  introductory  and  advanced,  and 
the  "Electric  Light, "  by  Professor  Ayrton.  The  fol- 
lowing are  the  subject*  dealt  with ; — 

Elsctkical  Instrument  Makeno.    [ntroductorv 
QovSLam.—Caititi-uctioM  of  Statiiai  Electrical  Apparatus. 
I       — Meaning  of  an  electrified  body, conduction,  insulation. 
Leakage  through  the  insulating  material,  surface  leak- 
I       lee,  laws  of.   Leakage  in  artifrcally  dried  spaces,  modes 
I       of    ofFeCting   such    arltficial    drying.      Imulating  suf- 
I       f""!!,   how  they  are  usually   made,   their  faults,    how 
I       they  should  be  made.     Positive  and  negative  electricity. 
&5ual    quantities  of    the   two   kinds   always    produced 
I       simultaneously.     Quantity  and  dtnsily  of  electricity, 
r       mode  of  measuring.  Induction.   Eieclrascefiei,  ordinary 
I       [selbod  of  constructing,  faults  usually  existing,  proper 
method    of   constructing.      Electric  paleiUiai,  analogy 
with  level  or  pressnce.     Electroscopes  indicate  differ- 
ence* of  potential.   Electromotive  force,    Denaity  varies 
over  a  conductor,  potential  remains  constant.    Amount 
of  work  stored  up  in  a  charged  body.  Electric  capacily, 
measurement  of  ;  Leyden  jars.    Specific  I'nducli'jie  capa- 
(ily,  measurement  of ;  coodeasers,  practical   detail  oi 
ranslmction.     Effect  of  I ime-of- charging  on  the  capa- 
city of  a  condenser.     Absorption  of  charge,    residual 
charge.     Leakage  from  a  Leyden  jar,  how  to  reduce  to 
I  minimum,  resistance  of  different  substances  to  con- 
duction   or    to    disruptive   discharge.     Production   of 
cletrlricity.     Frictioaai  machitcs,  theory  of  their  con- 
ittuctton,  usual  defects,  how  some  of  itie  defects  may 
be    remedied,    Souice    of    energy    in    the    so'called 
frictiooal  production  of  electricity.    laduclion  machinei, 
Variey's.  Thomson's,    Holti's,    Toepler's;    details    of 
CDnatluetioo.  mode  of  using,  superiority  to  frictional 
machine*.     Electricity  produced  by  a  machine  com- 
pared with  that   produced  by  a  voltaic  cell.     Sleclrg. 
rttf t^rt     measure    difference    of    potentials.      Peltier's, 
Bohuenbetget'E  and  Thomson's  electrometers ;  details 
of  consliuclion,  possible  improvements  in  construction, 
Absolute,  portable,  and  long  range  elect rometers.      Use 
of  high  electromotive  force  machines  for  telegraphy, 
cause  of  failure.    Possible  future  employment  of  the 
^olti  machine  for  the  electric  transmission  of  power 
to    long   distances.     Insulation    of    gases    at   various 
pressures.     Practical  use  of  results,  &c. 

Elkctkichi.  Insthumbnt  Making.  Aovancid 
CouRSB. — Reriiiancp  Cails.  —  Resistance  of  a  wire 
4^ends  on  its  length,  diameter,  material,  purity, 
hardness,  temperature,  age,  Slc.  Choice  of  material 
and  size  of  wire.  Winding  coils,  insulation  of ;  proper 
method  to  insulate  ends.  Testing  coils;  temperature 
corrections.  Variation  of  temperature,  coiredion  in 
Afferent  parts  of  the  same  coil  of  wire.  Permanency 
of  resisting  power;  annealing  by  timei  artificial  an- 
nealing of  finished  coils.  Baking  coils.  Exterior  of 
coit-bOK  ;  objection  to  highly  polished  ebonite  ;  insuU- 
tion  of.  Suitablecoils  to  form  a  set.  Plugs,  revolving 
arms,  slides.  Thomson's  and  Variey's  sliding  coils. 
principle  of  ;  construction  of  circular  forms.  Standard 
coils,  the  ohm,  connection  with  the  theoretical  standard, 
construction  and  testing  of.  Defect  in  standard  coils 
ucamtDoal)^ made.  Hermetically-sealed  coils.  Method 
ol  coDstnicting  cheap  accu 


for  very  strong  currents  such  as  are  produced  by 
dynamo -electric  machines,  &c. 

Condemers. — Construction  of  ;  materials  employed. 
Necessity  of  drying  the  insulating  compounds.  Injury 
done  by  overheating  a  dielectric.  Modes  of  purifying 
parafKn,  shell-lac,  &c.  Capacity  of  acondenser  depends 
on  the  area  of  the  conducting  coating*,  the  thickness, 
nftture  and  temperature  of  the  dielectric  Practical 
methods  of  measuring  the  capacity  and  insulation  of 
condensers.  Adjustment  of  capacity.  Effect  of  residual 
charge,  how  to  diminish.  Manufacture  of  condenser; 
to  be  used  with  very  high  electromotive  forces. 
Absolute  condensers  with  calculable  capacity,  coDstruc- 
tion  and  practical  use  of,  iic.  ArtiBcial  cables,  use 
and  construction  of.  Tests  of  capacity ;  insulation  of 
the  dielectric,  and  resistance  of  the  conductor.  How 
to  adjust  each.  Outside  of  condenser  boxes ;  pioper 
mode  of  making  the  terminals,  &c. 

Jmiiuliou  Coils. — Fundamental  principle  of.  Use  of 
iron  wire  core.  Time  of  magnetising  and  demagnetising 
of  iron.  Quantities  of  electricity  induced  on  making 
and  breaking  the  primary  circuit  equal  to  one  another, 
but  the  electromotive  forces  of  the  two  induced  currents 
very  unequal.  Proper  resistance  to  give  to  the  primary 
and  to  the  secondary  coils.  Mode  of  winding  the  wire 
to  secure  high  insulation,  and  to  obtain  maximum 
eaecl;  shape  of  coils;  actual  results  obtained  with 
ring-shaped  core.  Contact  makers;  usual  forms 
modes  of  varying  speed  of  making  and  breaking  the 
circuit.     Improvements  that  can  be  effected  by  using 


Use  of  I 


ndens 


prim*ry  circuit,  and  with  secondary  circuit.  Experi- 
mental determioalion  of  the  efficiency  of  induction 
coils.  Employment  of  Induction  coi!a  in  electric 
lighting,    and   in    chronographs  tor    measuring   very 


vals    of 


Duration    of    the    spark 


discharge. 

rc^/Sonej.— Principle  of  small  recurrent  effects. 
Early  forms  of  telephones.  Improvements  introduced 
by  Bell.  Dead-beat  effects  produced  by  lightness  and 
rigidity  of  iroo  membrane.  Reason  for  using  a  flat  coil 
wire.  Edison's  telephone,  use  of  induction  coil,  details 
of  construction.  Ader's  simple  wire  telephone,  principle 
of.  Gowor-Bell  telephone,  construction  of  the  horse- 
shoe permanent  magnet,  and  kind  of  steel  employed., 
Hughes'  induction  balance,  theory  of  its  action  ;  mod^i 
„( . — .!„_       r- -         -  -    .    ■ 


ic  iighf,  a 


menled  on. 

Tkr  ELicrmc  Liqmt, — Heat  produced  by  an  elec- 
tric current.  Meaning  of  an  electric  current  and  the 
direction  of  flow.  Current  proportional  to  chemical 
decomposition,  EUclramolive  force.  Ohm's  law. 
Analogy,  and  want  of  analogy  of  an  electric  current 
with  a  stream  of  water.  Heat  produced  when  a 
resistance  or  an  electromotive  force  ts  overcome. 

The  Electric  ■</■<:.— Temperature  very  great,  and  yet 
tason  of  thi*. 
son  of  present 
economy  compared  with  former  want  of  economy- 
Resistance  of  arc,  opposing  electromotive  force  set  up 
in  the  am.  Dead-beat  absolute  golvanometers  for 
measuring  strong  currents.  Horse-power  expended  in 
the  arc.  Measurement  of  light.  Photometers,  Bunsen's, 
Ayrton  and  Perry's,  &C.  "  Are  horse-power  measurer." 
Amount  of  light  per  horse-power  expended  in  the  arc 
for  different  currents,  thicknesses  of  carbons,  and  length 
of  arc,  Sic.  Electric  lamps,  principles  of  the  more 
important,  Foucault's.  Serrin's,  Duboscq's,  Siemens', 
Crompton's,  &e.  Electric  candlei,  Werdermann's, 
Jablochkoff's.  Efficiency  of  the  various  kinds.  Vacuum 
lamps,  Edison's,  Swan's,  Lane  Fo*.'*-  ViAic  <A  s^cosm 
tamps.    Cuitenl  8»4  e\w:\TOmi»:\i«\Q^w  TwcKaiaii '«» 
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1  conductor  at  a  given  temperature. 
Relative  economy  of  lighting  by  the  ate  and  by 
incandescence.  Combination  o[  the  two  methods. 
,  manofachire  of,  and  Msistance  of  different 
English  patents  regarding  electric  lighting. 
'itotKToJors  of  eletitric  currents;  batteries,  description 
of'  the  more  important  and  their  defects.  Great 
eERciency  of  constant  batteries.  High  price  per  pound 
ot  fnel  consumed.  Direction  in  which  improvements 
may  be  looked  for  in  batteries.  Magneto  and  dynamo- 
electric  niaehines,  fundamental  principles  of  the  more 
important.  Wilde's,  Holmes's,  Siemens',  Gramme's. 
Lontin's,  &c.  Constant  current,  improvements  to  be 
made  in  the  commuletors,  reverse  current  producers. 
Measurement  of  efficiency  of  current  generators,  force 
dynamometers,  Alteneck's,  Ayrton  and  Perry's  ;  actual 
results  practically  obtained.  Connection  between  the 
electromotive  force  set  up,  the  current  generated,  the 
re^stance  in  circuit  and  the  speed.  How  the  results 
are  effected  by  using  a  separate  eiciter.  Coercitive 
force  of  the  revolving  iron  armature.  Saturation  of 
inducing  magnets,  direction  in  which  improvements 
may  be  looked  for  in  magneto  and  dynamo- electric 
machines.  Proper  employment  of  the  electric  light, 
possibility  of  subdivision.  English  ftalftils  regarding 
dynamo  and  majpieto- electric  machines. 

It  is  a  matter  of  importance  that  it  should  be  known 
that  the  above  exhaustive  course  is  open  for  an  almost 
nominal  fee  to  female  as  well  as  to  male  students. 

On    THE    CHANCK    of  VOLUME  WHICH  ACCOMPANIES 

THE  Galvanic  Deposition  of  a  Mbtal.— By  M.  E, 
Bouty. — In  previous  notes  I  have  established,  ist,  that 
the  galvanic  depositions  experience  a  change  of  volume, 
[lOm  which  there  results  a  pressure  exercised  on  the 
mould  which  receives  them;  and.  that  the  Peltier 
phenomenon  is  produced  at  the  surface  of  contact  of 
an  electrode  and  of  an  electrolyte.  Fresh  observalionB 
have  caused  me  to  believe  that  the  two  phenomena 
are  connected,  and  that  the  first  is  a  consequence  of 
the  second.  The  Peltier  effect  can  clearly  be  proved 
when  the  electrolysis  is  not  interfered  with  by  energetic 
•eeondaiy  actions,  and  particularly  with  the  sulphate 
ftnd  nitrate  of  copper,  the  sulphate  and  chloride  of  linc, 
I  and  the  sulphate  and  chloride  of  cadmium.  For  any 
Oit  of  these  salts  it  is  possible  to  determine  a  value,  i, 
of  the  intensity  of  the  current  which  produces  the 
TOetaltic  deposit  such  that,  for  all  the  higher  intensities 
the  electrode  becomes  heated,  and  such  that  it  becomes 
cold  for  less  intensities.  I  will  designate  this  intensity, 
I,  under  the  name  of  neutral  point  of  iemperaiures. 

The  new  fact  which  I  have  observed  is,  that  in  the 
dectrolysisoflhesamesalts  it  isalways  possible  to  lower 
tite  intensityoE  the  current  below  alimit,  i',such  that  the 
compression  produced  by  the  deposit  changes  its 
direction,  that  is  to  say,  instead  of  contracting  the 
metal  dilates  in  solidifying.  This  change,  although 
unqueslionabte,  is  sufficiently  diSicult  to  produce  with 
sulphate  of  copper.  It  is  necessary  to  employ  as  n 
Dative  electrode  a  thermometer  acnsilive  to  ,^th  of 
a  degree,  and  to  take  most  careful  precautions  to  avoid 
accidental  deformations  of  the  deposit ;  but  the  phe- 
nomenon can  bo  observed  very  easily  with  nitrate  of 
copper,  Che  sulphate  of  linc,  and  the  chloride  of 
cadmium.  There  is,  therefore,  a  neutral  point  of  corn. 
frrsfian  in  the  same  cases  where  there  is  a  neutral 
prant  of  temperatures.  With  the  salts  of  iron,  nickel, 
StC.,  for  which  the  neutral  point  of  temperatures  can- 
not be  arrived  at,  there  is  also  no  neutral  point  of 
compression;  and  the  negative  electrode  always 
becomes  heated,  and  the  deposit  obtained  is  always  a 
compressing  deposit. 

1  have  determined,  by  the  help  ot  observations  made 


with  ten  different  current  strengths,  (he  constants  of 
the  forrauti  which  i  have  enplained  elsewhere,  and 
which  gives  the  apparent  excess,  .r,  of  the  thermoineta 
electrode  compressed  by  the  metallic  deposit  in  teimj 
of  the  time,  (,  during  which  the  metal  wis  deposidi^i 


The  constant,  a,  is  proportional  to  the  variation  of 
volume  of  the  unit  of  volume  of  the  metal.  The  valns 
of  A,  without  being  exactly  regular,  are  sufficiently  wgll 
represented  within  practical  limits  by  the  formulai 

Is)  A .7  +  *.■•. 

oE  the  same  form  as  the  expression  e: 

of  the  heating  of  the  thermometer  electrode.  Fbrtber, 
every  cause  which  affects  the  coefficients,  a  or  t.  atso 
affects  in  the  same  way  a'  and  i';  such  causes  bong 
the  greater  or  less  dilution  of  the  solution,  the  natnre 
of  the  salt,  &c.  It  is  therefore  impossible  not  to 
be  struck  by  the  direct  relation  of  the  thermic  and 
mechanical  phenomena  of  which  the  negative  elM- 
trode  is  the  origin.  The  following  is  the  explain, 
tion  which  1  of^r:  The  thermometer  indicates  tbe 
mean  temperature  of  the  liquid  just  outside  it ;  this 
temperature  is  not  necessarily  that  of  the  metal  which 
incloses  it.  The  current,  propagated  almost  exdn- 
sively  by  the  molecules  of  the  decomposed  salt,  doe* 
not  act  directly  to  cause  a  variation  in  the  temperatun 
of  the  dissolving  molecules ;  these  change  heat  irith 
the  molecules  of  the  electrolyte,  which  should  be  in 
general  hotter  than  those,  when  a  heating  is  noticed 
and  colder  when  a  cooling  is  observed.  Suppose  it  is 
found,  in  the  first  case,  that  the  metal,  at  the  mowicnt 
when  it  is  deposited,  is  hotter  than  the  liquid,  and, 
consequently,  than  the  thermometer ;  it  becomes  colde' 
immediately  after  the  deposit,  and  consequently  con- 
tracts ;  the  deposit  is  compressed.  The  reverse  is  the 
case  -men  the  metal  is  colder  than  the  liquid  ;  the 
deposit  then  dilates.  If  this  hypothesis  ia  correct,  the 
excess,  t,  of  the  temperature  of  the  metal  over  the  liquid 


)n tract  io 


,  i',  of  t 


contraction  corre- 
sponds to  the  ease  where  the  temperature  of  the  mebl 
is  precisely  etgual  to  that  of  the  liquid. 

It  might  be  expected,  perhaps,  from  the  forM^oinj, 
that  i'  ~  I ;  this  would  lake  place  if  the  excess  of  tem- 
perature of  the  metal,  measured  by  the  contraction, 
were  rigorously  proportional  to  the  heating  of  the 
liquid,  for  then  the  two  quantities  would  be  null  at  the 
same  time.  Careful  experiment  proves  that  this  ia  act 
the  case.  The  sulphate  of  copper  gives  compressing  de> 
posits  on  a  thermometer  which  is  undoubtedly  cooHng; 
chloride  of  zinc  of  a  density  aoo  can  give  expanding 
deposits  on  a  thermometer  which  is  beating.  There  is, 
therefore,  no  proportionality;  but  it  must  be  remariced 
that  the  temperature  of  the  metal  which  is  deposited 
does  not  depend  only  on  the  quantities  of  heat  dis- 
engaged in  an  interval  of  molecnlar  thickness  which 
is  infinitely  small  compared  with  the  thiclntesa  of  the 
layer,  of  which  the  variations  ai  temperature  we 
registered    by  the    thermometer.      There   is   notbing 
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SPECIFICATIONS,   1880- 


1350.  "  Means  tor  protecting  magnetic  needles  from 
local  attraction."    J.  S..Gisbornb.     Dated  April  g. 

1577.  "Improvements  in  electric  telegrapha,  parta 
of  which  improvements  are  also  applicable  to  other 
similar  purposes."  J,  Hopkicison  and  A.  Muimhead. 
Dated  April  11. 

IS96-  "Electric  lamps."  A.  W.  Reddii.  (Com- 
municated ly  H.  Sedlaczelc  and  F.  WiknlilL)  Dated 
ApHI  IX. 

1613.  "Improvements  in  eleclrica!  signailing  and 
tell-tale  apparatus.  chieHy  designed  for  (he  use  and 
supervision  of  watchmen."  W.  R.  Lake.  (Communi- 
cated by  J.  T.  Campbell.)     Dated  April  13. 

1634-  ■■  Electric  telegraphs."     A.  Muirhead  and  H, 
A.  C.  SaUKOERS.     Dated  April  13. 
1630-  "Improv 
n  pounds  conla 
tals  tberefrom,  antTlhe  piodi 

a  employed  therein,  and  the  mode  or 
^      traiing  the   agents  employed   in   such 
treatment."  "].  H.  Johnson.     (Communicated   by  N. 
I      E.  Reyniei.)     Dated  April  13. 

i  33^4-      "  Electric   machii 

GOMflL.       Dated    August 

tion  of  dynar 
machines  for  producing  electric  currents,  or  of  electro- 
dynamic  machines  for  conversion  of  electricity  into 
motive  power,  and  consists  chiefly  in  a  special  form  of 
rotating  armature  and  a  special  manner  of  winding 
upon  it  the  insulated  wire.     {Pronisianal  only.) 

3473-  "Apparatus  for  transmitting  and  receiving 
stgoals."  Arthur  French  St.  George.  Dated 
August  37.  lod.  Relates  to  novel  methods  of  ar- 
rangemeat  of  apparatus  to  be  used  for  the  purpose  of 
acoustical  telegraphy  by  means  of  electricity,  and  it 
has  for  its  objects  the  attaiument  of  greater  simplicity 
and  efficiency  than  in  apparatus  for  similar  purposes  of 
the  kind  ordinarily  heretofore  constructed  and  used, 
a  is  a  metallic  bar  surrounded  with  an  Internal  coil,  b, 
and  an  external  coil,  c,  of  insulated  wire  j  1^  is  a  vibrat- 
ling  diaphragm;  «  is  the  main  line  wire,  through 
whicb  the  current  is  transmitted  round  the  external 
coil,  f,  by  an^  suitable  form  of  transmitting  apparatus, 
/,  in  any  desired  part  of  the  circuit,  the  current  then 
passing;  by  the  wire,  g,  back  through  the  earth  or 
through  a  return  wire;  A  is  a  resistance  apparatus,  the 
amount  of  resistance  of  which  can  be  varied  and  ad- 
justed as  desired,  which  Is  placed  in  the  circuit  of  the 
inner  coil,  i.  il  is  a  condenser  arranged  so  that  the 
current  ihroagb  the  inner  coil,  e,  may  be  made  to  pass 
as  desired  to  it,  or  through  the  resistance  coil,  h.  The 
distnlbiog  cairenti  induced  in  the  main  line,  and 
which  it  is  desired  to  suppress  or  neutralise,  pass 
tbrongh  Ihc  outer  coil  of  the  receiving  telephone  and 
induce  corresponding  currents  in  the  inner  coiU  These 
induced  currents  produced  as  described  in  the  inner 
coil  pan  in  a  direction  opposite  and  opposed  to  that  of 


iSingt 


rough  ti 


which  the  dist 
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rents  in  the  two  coils  surrounding  such  bar  or  core, 
and  which  bar  or  core  actuates  the  diaphragm,  and 
consequently  the  objectionable  noises  are  neutralised. 
The  condenser  shown  at  it  is  not  apedally  necessary 
for  neutralising  "  induction  "  noises,  hut  it  is  found  to 
be  necessary  for  the  efficient  working  of  the  apparatus 
upon  long  lines  of  any  considerable  inductive  capacity 


or  other  unfavourable  electrical  conditions  upon  which, 
retardation  of  electric  currents  transmitted  is  found  to 
take  place.  The  object  of  arranging  the  condenser  in 
connection  with  the  inner  coil  of  the  receiving  tele- 
phone, as  shown,  is  to  cause  an  electrostatic  induction^ 
between  the  two  coils,  b  and  c,  when  a  current  is  re- 
ceived in  the  outer  coil,  (,  from  the  line,  e. 

3494-  "  Electric  lamps,  &c."  St.  Georqb  LanB 
Fox.  Dated  August  28.  6d.  Relates  to  the  lamp* 
described  in  The  Telegraphic  Journal  for  March 
15.  page  97- 

3505.  "Electric  signalling  telegraphs,  Sic."  Wil- 
liam Clark.  (A  communication  from  abroad  by  John 
Van  Dussen  Reed,  of  New  York.)  Dated  August  38. 
lod.  Relates  partly  to  electric  signalling  telegraph* 
and  partly  Co  indicators  for  use  therewith,  which  point 
out  or  display  one  figure  or  other  ehaiar- ' '  — 


chara< 


icof  e; 


boE  b 


and  it 


telegraph  and   indicatoi 
can  be  operated  with  extreme  rapidity  and  which  shall 
be  accurate  and  reliable,  displaying  always  at  tl 
dicator  the  figure  or  character  intended  without 
fusing  it  with  other  characters. 

The  invention  is  particularly  adapted   to   6re 
burglar-alarm  tel^raphs,  and  hotel  annunciators, 
to  telephones,  although  applicable  also  to  other  forms 
of  electric  signals. 

An  electric  titcuit.  is  lorw«4,  iiViiiAi 


ind     ^H 
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receiving  stations.  This  circuit  may  be  normally 
''llher  open  or  closed.  Each  sending  station  is  pro- 
"   "     ilh  mechanism  fot  closing  and  breaking  this 


mber  oF  I 


operated  to  send  a  signal,  and  each  re. 
ceiving  station  is  provided  with  the  indicator  herein- 
before referred  to.  which  is  controlled  in  ila  operation 
by  the  said  circuit,  and  which  is  arranged  to  advance 
one  character  for  each  closure  and  for  each  break  in 
the  circuit  Instead  of  one  for  each  closure  only,  as 
heretofore,  whereby  the  speed  of  transmission  of  the 
signal  ii  doubled. 

The  visual  indicator  consists  essentially  of  a  number 
of  figures  or  other  characters  arranged  in  series,  a  non- 
intermiltently  moving  part  (or  one  which  moves  con- 
tinuously from  its  starting  to  its  stoppage),  the  extent 
'      ■  novement   determines  which  of  said  cha. 

posed,  and  an  eleclro- magnetic  slop-device 
iicn  governs  the  extent  of  movement  of  said  part, 
id  is  itself  operated  by  the  closures  and  breaks  of  Ihe 
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If  the  first  character  of  the  series  is  to  be  exposed 
the  circuit  remains  open  until  said  part  has  traversed 
Ihe  required  space,  when  it  is  intercepted  and  stopped 
by  the  stop-device,  but  if  some  other  character  is  to  be 
exposed  the  circuit  is  broken  before  the  moving  part 
has  traversed  said  first  space,  and  it  may  be  afterward 
again  closed  and  broken  any  desired  number  of  times, 
according  to  which  character  of  the  Series  is  to  be  dis- 
played, the  effect  of  which  will  be  to  permit  the  moving 
part  to  traverse  as  many  spaces  as  the  total  number  of 
closures  and  breaks  in  the  circuit,  and  to  display  the 
corresponding  character  of  the  series.  The  characters 
may  be  marked  upon  a  stationary  surface,  and  the 
moving  part  may  carry  either  a  pointer  to  point  out 
any  one  character  or  a  screen  which  covers  all  the 
characters,  and  has  an  opening  through  which  but  one 
at  a  lime  may  be  exposed,  or  the  characters  may  be 
marked  upon  ihe  moving  part  and  moved  opposite  a 
fixed  pointer  or  behind  a  fixed  screen, 

3637-  '"L'g'it'''g  cities  by  electricity."  Pkillp 
MioDi-BTON  Justice.  (A  communication  from  abroad 
by  Henry  Curtis  Spalding,  of  the  City  of  Boston, 
Ainoriea.)  Dated  SeptemTier  7.  6d.  Has  for  its 
object  the  lighting  of  towns  and  cities  by  means  of  elec- 
tricity with  economy,  and  in  such  manner  as  to  cast  the 
least  possible  shadows  from  the  buildings.  In  order 
that  a  town  or  cily  may  be  properly  lighled  Ihe  atmos- 
phere must  be  flooded  with  such  a  quantity  of  light 
irradiated  in  many  directions  as  to  reduce  to  a  mini- 
mum or  praclically  prevent  Ihe  casting  of  shadows ; 
this  object  is  accomplished  by  the  employment  of 
groups  of  electric  lights,  each  group  consisting  ot  a 
number  of  lights  massed  together,  supported  al  a  high 
level,  say  one  hundred  feet  above  the  houses,  by  mi 


of  Fi 


e  feel  in  height. 


according  to  the  height  of  the  buildings,  and  by  arrang. 
ing  the  towers  in  triangular  groups  of  not  less  than 
three  towers,  whereby  Ihe  rays  of  light  cast  by  the 
electric  lights  of  one  lower  are  caused  to  cross  angularly 
those  cast  by  the  remaining  towers ;  each  light  tower 
supports  a  reflecting  lantern  containing  electric  lights, 

5670.  "Regenerating  the  fluids  ol  galvanic  bat- 
teries, &c."  Alexander  Mblvfllb  Clark.  (A 
commanicalion  from  abroad  by  Emile  Heynier,  of 
Paris,  France.)  Dated  September  9.  jd.  This  in- 
vention consists  in  a  process  ot  regenerating  the 
electrolytic  flaidi  of  galvanic  batteries  in  which  caustic 


soda  or  potash  are  employed,  and  of  lecoverine  the  xinc 
hydrate  which  has  become  dissolved  therein,  Dy  utilis- 
ing the  property  of  this  oxide  of  being  abundantly 
soluble  in  a  concentrated  caustic  sods  or  potash  lye, 
only  slightly  soluble  in  a  weak  lye,  and  insoluble  in 
plain  water.  The  process  of  treating  the  eleclrolyle  of 
a  battery  in  which  caustic  soda  or  potash  is  employed, 
and  which  has  become  charged  wilb  zinc  hydrate  by 
the  working  of  the  battery,  consists  essentially  in  pre- 
cipitating the  oxide  of  zinc  by  the  addition  of  water, 
recon  cent  rating  and  decarbonating  the  liquid.  The 
insoluble  carbonate  of  line  which  may  have  been 
formed  by  the  carbonic  acid  of  the  air,  or  by  any  car- 
bonates that  may  accidentally  be  present  with  the 
caustic  alkalies,  is  separated  by  decantatioa.  To  the 
liquid  freed  from  the  insoluble  carbonate  oE  unc  are 
added  four  to  eight  volumes  of  water,  which  precspitatss 
the  zinc  hydrate,  this  precipitation  being  more  com* 
plete  the  more  dilute  the  solution.  The  zmc  hydrate  is 
decanted,  collected,  washed  thoroughly,  drained  and 
dried,  the  dilute  lye  which  has  been  drawn  off  is  then 
evaporated  and  concentrated  till  it  attains  its  original 
density.  Any  carbonic  acid  Ihe  liquid  may  still  contain 
is  eliminated  by  causIiScalion  with  lime. 

3734.  "  Appliance  for  signalling."  AlekaNder 
Maxwell  Ritchie.  Dated  September  14.  6d.  Re- 
1  ales  to  a  new  or  improved  construction  of  signalling 
appliance,  ball,  or  shape,  to  be  used  by  ships  at  sea, 
particularly  as  a  distress  signal,  and  for  ships  not  under 
command,  in  compliance  with  the  Merchant  Shipping 
Amendment  Act,  but  also  applicable  for  slorm  warning 
signals  on  land,  and  for  other  signalling  purposes. 
The  new  or  improved  signal  appfiance  is  spedalhr 
designed  to  be  readily  collapsed,  and  thus  occupy  little 
space  when  stowed  away  as  compared  with  ordinary 
ball  signals.  The  invention  consists  essenlially  In 
forming  the  improved  ball  or  shape  of  two  hoops  of 
iron,  sleel,  or  other  rigid  metal  or  material,  fitted  the 
one  inside  Ihe  other,  and  connected  together  by  « 
swivelling  pin  on  each  side,  so  that  the  hoopS  may  be 
either  in  one  plane  or  opened  out  in  planes  at  Tight 
angles  to  each  other.  These  hoops  are  covered  With 
canvas,  sail  cloth,  or  other  similar  material,  stitched  or 
otherwise  fastened  round  the  rim  and  extending  across 
each  to  form  a  pair  of  discs,,  the  one  disc,being  com- 
plete, whilst  Ihe  cloth  of  iheother  is  sewed  or  altacheil 
to  the  former  on  either  side  at  or  nearthe  axial  line  of 


such  balls  used  for  signalling,  these  can  be  slowed  away 
in  less  space  than  an  ordinary  ball  of  Ihe  same  diameter. 
The  swivelling  pins  are  also  formed  with  eyes  outside 
for  attachment  to  the  hoisting  ropes  or  halyards,  and 
a  clamp  or  catch  is  fitted  loosely  on  one  of  the  centre 
pins,  and  fitted  with  four  prongs  or  other  equivalent, 
which  catch  on  either  side  of  the  hoops  in  their  col- 
lapsed condition,  and  this  pronged  clamp  is  lifted  and 
replaced  lo  grip  each  ot  the  hoops  when  opened  out  at 
right  angles,  and  thus  hold  them  firmly  in  this  position, 
in  which  the  ball  or  shape  is  hoisted  as  a  signal. 

3808.  "Dynamo  machines."  Frederic  Georce 
Wellatt.  Dated  September  ao.  zd.  An  armature 
having  lour  or  more,  but  preferably  six,  blades,  broad 
at  the  outer  end  and  narrowing  somewhat  towards  the 
centre,  is  cast  in  One  solid  piece.  Each  blade  is  wound 
in  the  same  direction  and  coupled  up  so  as  lo  form  north 
and  south  poles  across  the  centre  ot  the  armature  when 

aiy  soft  iron  magael  composed  of  two  parts,  one  acting 
as  N.  and  the  other  as  S.,  and  preferably  circuUr  ia 
form  so  as  lo  fit  round  the  armature  and  c 
space,     (Provisional  only ) 
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ROLLS'    METHOD    OF    TELEPHONrNG 

BETWEEN  BLOCK  SIGNAL  CABINS. 
Tttkt  EHilor  of  The  TeLEOKAPKic  Jousnai.. 
DiAR  Sib,— 1  think  it  may  be  interesting  to  some  ol 
lOBT  leaders  it  1  delaiJ  the  system  1  bave  waiked  out 
(ud  put  into  practice  for   telephoning  between  block 
»ul  cabins, 
Tbe  great  obstacle  to  overcome  was  the  high  cost  of 


saved  by  making  the  block  wire  do  dual  » , 

the   cost   of  a   second  telephone  at   each   cabin,  the 
expense  of  which  might  be  prohibitorj,  is  avoided. 

The  connections  are  veiy  simple,  and  maj  be  added 
by  the  lineman  in  half  an  hour.  I  give  a  plan  of  these 
beneath;  the  dotted  lines  show  all  that  is  ajJditional  for 
telephoning  upon  the  existing  block  instrument  con- 

ive  resistances  with  most  forms  of  block 
are  such  that  no  compensation  i*  required, 
ICC  in  the  signals  upon  introducing  the 
quite  Imperceptible. 


Utnin  Blecit  Inst 


,-il.h-. 
.■-pas'- 


bIJ   Bill  K, 


r.cJmB 


Ihlelepbones  (Gower-Bell)  as  compared  with  the  i 
balliar  single  needle  Instrument.     The  advaf- 
h^ed  by  the  incieased  facility  of  verbal  ci 
«ieo  scarcely  need  mentioning, 
Bj  my  method  the  difficulty  is 
ud  a  chain  of   Icleiihonic   con 
nUbliibed  between   block  signal  c 
cMlhaD  the  single  needle  system. 
k>£Dg  in   wires  (and  the  single 


Te  Ihe  Editor  of  The  TELKGRArHrc  Ji 
DwH  Sir,— The  difficulty  eiperienced 
■<>ittd  writing  down,  a  telephonic  c 
W  ordiDiry  form  of  apparatu'i  is  employed 
liWwi),  (or  asa  njlebotf   '       ' 


Wa  second  person.     If  oni 

'i'tcning,  so  ibat  one 

P«o,  ttien   the  power  of   hi 

<li>niiiished.     The   apparati 
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To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — ^The  remarks  by  the  press  generally  regarding 
the  electric  lighting  of  the  City  are  certainly  lavour- 
•ble.     Some  five  the  palm  to  one  system,  some  to 
another,  the  highest  encomium  paid  being  perhaps  that 
regarding    the    Brockie   light  at    the    Cannon-street 
station.     Electric  light  is,  however,  electric  light,  and 
the  favourable  progress  of  one  system  more  or  less 
reflects  on  all.    In  watching  the  general  effect  of  the 
new  light  in  the  City,  one  was  struck  with  the  wide 
difference  between  the  two  systems  now  tried  in  the 
streets.      Siemens'   elevated    lights    illuminated    the 
highest  stories  of  the  tallest  ediBces  near,  the  lesser 
light  up  the  facades  of  the  buildings  close  by,  both 
throwing  excellent  light  up  and  down  and  across  the 
roadway  to   a  fair  distance,   but  not  completely  or 
thoroughly  illuminating.    The  Brush  brilliantly  lit  up 
the  pavement  and  roadway  near  each  lamp,  but  the 
fronts  of  the  houses  adjoining,  say  above  twenty  feet, 
were  in  comparative  darkness,  the  mechanical  arrange- 
ments of  the  lamps  preventing  the  upward  diffusion  of 
any  light ;  these  posts  also,  as  placed,  allowed  of  a  cer- 
tain distance  between  them  being  little  better  lighted 
than  by  the  ordinary  method.     I  was  curious  to  see  the 
effect  of  this  system  of  lighting  on  St.  Paul's,  hoping 
it  would  throw  out  the  grand  old  cathedral  in  the  same 
way  as  the  Jablochkoff  lamp  at  the  end  of  Waterloo 
Bridge  does  the  gable  end  of  Somerset   House ;  but  I 
was  disappointed,  the  great  church  remained  in  sable 
darkness,  greater  even  than  by  ordinary  lighting.    The 
colour  of  the  light  as  shown  by  these  systems  differed 
considerably.    The  Brockie  at  Cannon-street  station 
was  more  like  the  Jablochkoff  on  the  Embankment,  of 
a  yellowish  white ;  the  Siemens  a  pale  blue  ;  while  the 
Brush  shone  with  a  greeny  blue  tinge,  no  doubt  owing 
to  the  excess  in  the  copper  vapour  given  off,  and  cast- 
ing a  rather  cadaverous  look  on  passers  by.    One  thing 
the  City  lighting  undoubtedly  does,  it  demonstrates  the 
considerable  improvements  of  late  in  "  regulator  "  lamps ; 
but  for  an  electric  light  for  the  streets,  or  where  the 
supervision  can  be  but  very  general,  extreme  simplicity 
is  the  desideratum.     Now  the  first  system  practically 
tried  was  the  Jablochkoff.    It  has  stood  two  years,  in- 
cluding three  winters  of  great  severity,  on  a  most  ex- 
posed and  trying  position  ;  it  would  now,  but  for  le^^al 
proceedings,  be  lighting  Queen  Victoria- street,  City, 
though  it  needed  not  any  trial  to  show  its  merits  or  its 
worth.     Faults  are  laid  to  its  door  regarding  the  oc- 
casional flickering ;  however,  when  leading  commercial 
establishments,  who  use  it  in  their  show-rooms   and 
ofiices,  make  little  of  such,  those  who  walk  about  the 
streets  surely  need  say  less ;  and   this  flicker  is  easily 
remedied  by  better  prepared  carbons  aad  the  removal 
of  all  extraneous  matter  from  them.        .    . 

After  leaving  the  Brush  lights  in  Bridge-nlreet,  Black- 
friars,  I  wandered  down  the  Embankmctat.  Whether 
the  old  Jablochkoff  lamps  were  on  their  mettle  or  not, 
they  shone  with  great  M^aiusy^  and.  with  them,  from 
the  manner  in  which  thegrjii||.plajptd,  one  never  got 
into  a  dark  spot — the  pavement  was  well  and  distinctly 
lighted  from  end  to  end  of  the  great  thoroughfare. 
It  may  be  stated  that  the  Jablochkoff  lights  have  been 
thoroughly  and  photometrically  tested  by  the  Metro- 
politan Board  of  Works,  and  are  of  the  candle-power 
of  265  :  this  as  against  Brush  and  Siemens'  smaller, 
said  to  be  2,000,  and  Siemens'  large,  and  Brockie 
6,000.  I  am  not  aware,  however,  whether  any  of  these 
have  been  subjected  to  any  crucial  test  as  to  light 
power.  The  Jablochkoff  system  as  compared  with  all 
others,  superior  or  inferior  to  it  in  light,  possesses 
what  no  other  has,  viz.,  simplicity.  Every  other  sys- 
tem depends  upon  some  clock-work  or  other  me- 
chanical contrivance,  with  or  without  magnets,  &c.,  to 


keep  the  poles  at  their  proper  distance,  the  Jablochkoff 
— nothing:  simple  as  the  placing  of  a  taper  m  a  candle- 
stick and  manageable  by  a  child.    When  the  battle  of 
the  lights  is  fought  out  and  novelty  ended,  simplidtjr 
and  economy  become  a  desideratam,  this  inventioii  of 
the   Polish    engineer,    which    has    served  our  finest 
thoroughfare   for  two  years,  and  well,  will,  so  far  as 
present  practical  working  indicates,  I  opine,  find  itself, 
if  not  the  only  reliable  system,  at  least  at  the  head  <rfa 
list  which,  to  judge  by  appearances,  seems  likely  to  be 
steadily  added  to  monthly.    Mechanism  can  be  im* 
proved,  so  can  the  purity  of  carix>n  manufacture,  bat 
that  simplicity  which  is  in  Jablochkoff  it  will  be  diffi- 
cult to  go  beyond  or  super^e. 

Yours,  obediently, 

ELECTRON. 
Junior  Carlton  Club. 
April  19th,  x88i. 


To  the  Editor  of  The  Tblbgraphic  Journal. 

Sir, — In  your  esteemed  journal  of  the  ist  inst]roa 
mention  in  the  article  on  Schwendler's  report  that  he 
has  used  a  Napier's  measurer  of  speed  in  his  machines 
for  the  electric  light. 

You  would  greatly  oblige  me  by  kindly  making  knovn 
in  the  correspondence  column  of  vour  journal  where 
such  an  apparatus  is  described  in  full,  andf  at  what  price 
it  can  be  obtained. 

MORITZ  KOHN. 
Vienna,  April  19th. 

[Perhaps  some  of  our  readers  will  oblige  with  the 
desired  information. — Eo.  TsL.  JouR.] 
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THE  SOCIETY  OP  TELEGRAPH  ENGINEERS 
AND  OF  ELECTRICIANS. 


An  ordinary  gen«A)  l^miai^fL  of  this  Society  was  held 
on  Thursd«r,  April  Jfi«|.'vProfessor  Carey  Foster, 
President,  lA  die  chair.  The  minutes  of  the  Us^ 
general  meeting  having  been  read  and  confirmed,  and 
the  list  of  ne«r  and  proposed  members  read,  a  paper 
''On  the  application  of  Electricity  to  Lighting  and 
Heating  for  Domestic  and  other  Purposes,"  was  read 
by  Mr.  St.  Grorob  Lamb  Fbx.  The  author  considered 
it  probable  that  before  long  electricity  would  be  applied 
both  to  lighting  and  heating  for  domestic  purposes,  and 
the  object  of  his  paper  was  to  show  how  this  was 
possible.  Electricity  was  a  form  of  energy,  and  this 
energy  in  overcoming  a  resistance  became  converted 
into  heat  and  light.  If  the  external  circuit  of  the 
electric  generator  was  considerable  compared  with  the 
resistance  of  the  generator  itself  a  corresponding  larjie 
amount  of  the  energy  expended  in  driving  the  machine 
became  utilised  in  the  torm  of  heat.  This  being  the 
case,  it  could  be  shown  that  an  indefinitdj  large  num- 
ber of  electric  lamps  could  be  worked  from  central 
stations  with  a  proportional  cost  of  working. 

In  general  principle  his  system  was  similar  to  that 
of  gas  lighting,  viz.,  large  mains  extended  from  the 
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leneraton  and  smiiler  ones  branched  off  from  them  ti 
the  lamps. 

The  lamps  employed  by  him  were  on  the  ineandes 
cent  principle,  a.ad  pusaessed  several  peculiarities  ii 


was  slated  lo  be  one  shiTling  (for  full  descripl 
lamp,  see  Telecrai-hic  Journal,  March  is'h).  Mr. 
Fux  said  that  there  was  nothing  in  the  cunsttuction  of 
tbe  lamp  that  prevented  its  being  indestructible.  As 
iTgardi  illuminating  power,  this  he  estimated  at  150 
randies  per  horse-power  if  the  temperature  was  not 
eicessire.  It  was  possible,  however,  to  obtain  500 
cradles  per  horse-power,  but  the  lamps  could  not  be 
guaranteed  ta  last  at  the  high  temperature  necessary 
10  give  this  light.  Taking  the  consumption  of  coal  in 
an  engine  at  i}  lbs,  per  horse-power,  per  hour,  this 
represent  a  cost  of  ■^.  per  hoise-powcr,  per 


bour. 
In  the  di 


which  followed  the  reading  of  the 


.  Riven 
rule  be 


by  Mr.  Fox 


Mr.  R.  E.  Chouptoh  said  that  the 
dilate  of  coal  per  horst 
mx  much  lower  than  v 

mti  taking  a  greater  cost,  still  the  expense,  at  least 
(otatc  lighling,  was  less  than  that  for  gaa.  Mr.  Pol's 
ntlhod  of  regulating  the  speed  of  the  dynamo  machine 
bj  tnalcing  the  current  control  the  throttle. valve,  was 
one  which  no  engineer  would  use,  as  the  action  would 
U  highly  irregular ;  the  proper  method  to  adopt  would 
be  to  regulate  the  slide-valve  gear,  and  this  could  only 
t«  done  by  a  considerable  expenditure  of  force,  which 
lie  current  could  not  give. 

Professor  A^rton  then  explained  the  constiuction 
"i  his  "  Portable  absolute  galvanometer  for  alrong 
coirents."  The  new  instrument,  it  was  pointed  out, 
Wifreefromlhedefects  which  existed  in  those  hitherto 
OMitfuctcd.  The  instrument  was  <A  small  dimensions 
s  dead  beat  in  its  action,  the  needle  moving  at 


:t  posil 


W  Irani 


■Vfy  and  himself. 
In  the  discussion  which  followed  the  explanation 
Mr.    R.    E.    CROMPTO.S    slated    that    an    instrumer 

siailar  ta  that  described,  but  of  better  constructioi 

W  been  used  by  him  some  years  ago. 
The  discussion  was  then  adjourned. 


ffitte  Itotes. 


Old  Broad  Street,  April  sG,  1881. 
railtiDO.EtiKOPCAN  TBLsaitA?Ei  Company  (Limitbd). 
—The  directors'  report  for  iSSo  stales  that  the  Com- 
luy't  revenue  Erom  all  sources  (or  iSSo  amounted  to 
[98.731  14*-  <  id-,  showing  an  increase  of  ,^12,372  'S'- 
"he  elpenses  were  446,463  8s„  showing  an  increase  of 
167a  163.  jA.  After  charging  £10,169  S*'  5^-  per- 
enlage  upon  profits  payable  to  Messrs.  Siemens  under 
id r  maintenance  contract,  taking  credit  for  the  balance 
tought  over  from  last  year,  £j^  i3s.  id.,  and  deduci- 
ng mcome-tax,  there  remains  the  sura  of  £41,363  7s.  id. 
'torn  this  amount  the  interim  dividend  of  £10,625 
lieady  paid  has  to  be  deducted,  leaving  a  net  balance 
if  £31,737  79.  id.  to  hn  dealt  with.  The  directors 
mpo«e  to  declare  a  dividend  for  the  last  six  months 
'[  17s,  6d.  per  share,  making,  with  the  interim  dividend 


already  paid,  6  per  cent,  far  the  year,  an 
of  101.  per  share;  both  free  of  income-tax.  Uut 
of  the  balance  of  £8^63  7s,  td.,  £7,500  is  propo*ed 
to  be  added  to  the  reserve  fund,  and  £862  7s.  id.  to 
be  carried  to  the  credit  of  the  current  year.  The 
Company  is  still  pressing  its  claim  against  the  Russian 
Government.  For  the  benefit  and  encouragement  o£ 
the  oflicers  and  servants  of  the  Company  the  directors 
will  submit  to  the  shareholders  a  proposal  to  enable 
them  to  introduce  a  system  of  assurance,  endowment, 
or  pension,  not  to  entail  in  the  aggregate  a  charge 
exceeding  £1,000  per  annum.  This  system  has  been 
adopted  by  all  the  leading  telegraph  companies.  The 
Board  have  appointed  Mr.  Andrews  managing  director 
of  the  Company's  affairs.  The  meeting  will  be  held 
at  the  New  Exchange  Buildings,  George  Yard,  Lombard 
Street,  on  the  sSth  April  at  tl  o'clock. 

R«uteh's  Teleobam  Company  (Limitbd), — The 
report  of  this  Company  to  be  presented  at  the  seven- 
teenth ordinary  general  meeting  of  the  shareholders, 
to  be  held  at  the  Company's  onicea,  34,  Old  Jewry, 
London,  states  that  the  net  profits  for  the  year  ending 
the  31SI  December  last,  after  payment  of  current 
charges  and  deducting  bad  debts  and  rebate  on  uneX' 
pired  subscriptions,  amount  to  £8,278  165. 8d.,  including 
£ioS  14s.  gd.  brought  forward  from  the  last  account. 
The  usual  interim  dividend  of  3^  per  cent,  was  paid  in 
October  last,  and  the  directors  now  declare  a  further 
dividend  of  12s.  per  share,  equal  to  yi  per  cent.,  free 
of  income-tax,  making  a  total  distribution  of  10  per 
cent,  for  the  year.  This  wi!I  absorb  £7,366  6s., 
and  after  adding  £800  to  the  reserve  fund  there  will 
remain  a  balance  oE  £liz  los.  Sd.  to  be  carried 
forward.  The  directors  have  decided  to  recommend 
lo  the  shareholders  the  establishment  of  an  Insurance 
and  Superannuation  Fund  for  the  officers  of  the  Com- 
pany, and  a  resolution  will  be  submitted  to  the  meeting 
aulhorislng  the  directors,  out  of  the  receipts  oE  the 
Company,  to  apply  from  lime  to  time  a  sum  not  ex- 
ceeding £300  a  year  for  carrying  out  that  object. 


Gekua-s-  Union  Tklkghaph  and  Trust  Companv 
(Limited).— The  tenth  ordinary  general  meetin|;  of  the 
shareholders  in  this  Company  was  held  on  April  izth, 
at  the  Offices.  Old  Broad  Street,  under  the  presidency 
□(  Mr.  H,  Weaver.  The  chairman  in  moving  thead<^. 
tion  of  the  report  (published  in  our  last  issue],  con- 
gratulated them  on  the  highly  satisfactory  condition  of 
the  Company's  affairs.  The  increase  in  the  trafUc  had 
been  very  marked,  and  he  had  no  doubt  that  the 
adoption  of  the  word-rate  tariff  would  cause  a  still 
larger  increase.  Their  reserve  fund  stood  at  £15,615, 
and  with  the  renewal  fund  amounted  to  ^£24,368,  or 
about  one-seventh  of  the  capital.  There  was  no  reason 
to  suppose  that  they  would  ever  require  to  renew  the 
cable  from  end  to  end,  for  it  was  in  very  shallow  water, 
and  in  the  event  of  a  breakage  could  be  easily  raised 
and  mended.  Mr.  H.  G.  Erichsen  seconded  the  motion, 
and  it  was  carried  unanimously ;  and  the  retiring 
director  and  auditor  having  been  re-elected,  tbe  meet- 
ing closed  with  a  vote  of  tlianks  to  the  chairman  and 

CONSOLIDATBO      TELEPHONE      CONSTRUCTION      AND 

IPANV. — The  applications  Eor  shares 
:rstand|  very  large. 

'  Coast  of  America  Teleqraph  Com- 
3ti).— We  are  informed  that  telegraphic 
}n    is    now    re-established  with   all   the 
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Mollendo,  Cellao),  and  that  mcswges  will  now  be 
received  at  the  various  tele|;raph  offices  for  transmis- 
sion to  BDj  pftit  of  the  west  coast  of  South  America. 

COHPAONIE   FRAN^AISB    DU   TJLiORAPHE   DB   PARIS 

A  Nbw  YorK.— This  Company's  Brest-St.  Pierre  cable 
having  been  repaired,  communication  with  America, 
Su.,  is  le-established. 

Great  Nokthbrn  Telegraph  Compakv  ofCopkn- 
HAOBN. — At  the  annual  general  meetinf;  held  atCopen- 
iMien,  on  the  12th  April,  1881,  F.  Zahie,  Esq.,  pre- 
siding, the  chairman,  C.  F.  Tietgen,  Esq.,  after 
having  in  his  introductory  remarks  referred  to  some 
points  in  the  Company's  history,  and  congratulated  the 
shareholders  upon  the  present  prosperous  state  of  (Em 
Company,  reported  as  follows  upon  the  Company's 
business  generally: — Several  of  the  European  cables 
had  suffered  from  interruptions,  and,  unfortunately, 
these  had  in  some  cases  been  of  longer  duration  than 
ordinarily,  owing  mainly  to  stormy  weather,  which  had 
prevented  more  speedy  repairs.  There  had  been  a 
marked  increase  in  both  the  extra -European  and  the 
Euronean  trafiic.  The  increase  in  the  latter  was 
mainly  owing  to  the  introduction  of  the  word-rate 
system  adopted  by  the  International  Telegraph  Con- 
ference hold  in  London  in  1879,  and  which  took  effect 
on  the  I st  April,  iSSo.  As  compared  with  1879,  the 
traffic  returns  far  1880  showed  an  increase  of  £28,000; 
on  the  other  hand  the  expenditure  had  slightly  in- 
creased. Also  with  regard  to  the  laying  of  the  new 
English-Norwegian-Swedish  Cable,  the  shareholders 
could  be  congratulated.  The  cable  had  been  laid 
from  a  point  near  Newcastle-upon-Tyne  to  Arendal 
in  Norway,  and  from  tliere  to  Marstrand,  near  Gothen> 
burg  in  Sweden.  Thetotal  length  wasabout533  nautical 


^reed  to  extend  the  terms  of  all  tht  ^ 

cessions  until  the  ist  January,  igil,  and  if  it  were  con- 
sidered that  out  of  the  Company's  nine  European  cables 
six  were  landed  in  thoie  countries,  the  prolongation  of 
the  Company's  monopolies  was  of  an  importance  which 
could  not  be  overrated,  lo  accordance  with  the  re- 
solntion  passed  at  the  extraordinary  general  meeting 
of  the  17th  November  last,  the  capital  required  for  the 
new  cable  had  been  obtained  by  the  issue  of  £ioo,ocxl 
5  per  cent,  obligations,  redeemable  within  20  years. 
These  had  been  offered  to  the  public  by  Messrs.  C.  J. 
Hambro  &  Son,  in  London,  and  the  Private  Bank  in 
Copenhagen,  and  had  readily  been  taken  up  at  par. 
In  consequence  of  this  measure  the  reserve  fund  had 
remained  intact;  ;£64,II3  173.  lod.  had  been  further 
invested  on  account  of  that  fund,  and  the  interest  on 
die  investments  would  now  suSicc  to  meet  the  interest 
payable  on  the  new  loan.  The  greatest  event  of  the 
year  for  the  Company  had,  however,  been  its  connection 
with  the  extension  oF  the  telegraph  system  in  China. 
At  the  request  of  the  Chinese  Government,  the  Com- 
pany had,  in  July  last,  commenced  a  survey  of  the 
country  between  Shanghai  and  Tientsin  with  a  view 
to  the  establishment  of  an  overland  telegraph  service 
between  those  two  places.  On  the  completion  of  the 
survey  a  plan  had  been  prepared  by  the  Company  for 
the  construction  of  the  line,  and  on  the  basis  of  this 
plan,  which  was  approved  by  the  Government,  a  con- 
tract had  been  entered  into  at  Tientsin  on  the  aand 
December  last,  between  the  Government  and  the  Com- 
pany. According  to  this  contract  the  Company  would 
have  to  supply  all  materials,  instruments,  &C,,  required 
of  the  line  and  stations,  and  the 


Company  had  alio  agreed  to  appoint  engineers  ta 
superintend  the  work,  which  would  be  commenced  «d 
the  15th  May  this  year.  The  route  of  the  lice, 
which  would  be  of  a  lengtb  of  about  1,000  niks, 
would  follow  the  Grand  Canal,  and  great  facililiB 
would  thus  be  offered  for  the  transport  of  the  mitcriil] 
and  the  subsequent  maintenance  of  the  line.  Bnidts 
this  the  Company  had  undertaken  to  appoint  the 
necessary  teachers  for  a  College  of  Telegraphy  wbidi 
the  Government  had  established  at  Tientsin.  This 
line  from  Shanghai  to  Tientsin' would  be  ol  ibe 
greatest  importance  for  the  development  of  tele- 
graph undertakings  in  China,  as  the  line  would,  M 
doubt,  shortly  be  extended  from  Tientsin  to  IVkiD, 
a  distance  of  So  miles,  and  thus  connect  this  pat 
capital  and  Tientsin,  the  commercial  centre  of  Nortb 
China,  with  the  lines  of  the  Company,  and  so  mlh 
the  whole  worid.  As  another  event  of  the  year,  the 
directors  would  draw  the  attention  of  the  sharehoiden 
to  a  contract  entered  into  between  the  Imperial  Ruisiap 
Government  and  the  Company  for  supplying  and  laj- 
ing  a  cable  of  about  70  nautical  miles  from  the  eastern 
coast  of  Siberia  to  the  Island  of  Saghaiien.  The  ralile 
had  already  been  manufactured  in.London,  and  would 
be  sent  oat  by  the  Company's  s.s.  Store  Nerdiik,'a 
order  to  be  laid  by  that  ship  during  the  most  faromiUe 
season  of  the  year.  Without  discussion,  the  report  w« 
then  unanimously  adopted,  the  accounts  were  puied, 
and  discharge  given  to  the  txurd  of  directors.  The 
retiring  director.  Col.  O.  V.  Hoskixr,  R.D.E.,  was  [^ 
elected.  The  shareholders'  auditors,  His  Excellco^ 
Admiral  Bille,  and  A.  |Bemer,  Esq.,  were  also  re- 
elected. 

The  tallowing  are  the  final  quotations  of  telegraphs:— 
Anglo-American,  Limited,  58-58! ;  Ditto,  Preferrel,  8;- 

88;  Ditio,  Deferred,  rioj-si ;  Black  Sea,  Limited, i 

Bnuilian  Submarine,  Limned,  lol-iol;  Cuba,  Liauteil,9- 
9I;  Cuba,  Limited,  10  per  cent.  PreferEiice,  161-17;  Diiicl 
Spanish,  Limited,  3}- 4I ;  Direct  Spanish,  10  per  cent  Fic- 
ference,  13-14;  Direct  United  Sutea  Cable,  UmWi 
■  877,  t  l|-tt|i  6  percent.  Debentures,  100-103;  BasMOi 
Limited,  9|.iOi  Eastern  6  percent.  Preference,  laf-ij; 
Eastern,  6  per  cent.  Debentures,  repayable  October,  1883, 
101-1051  Eastern  5  percent.  Debentures,  repayable Aagn^ 
1887,  102-104;  Eastern,  s  percent,,  repayable  Aug.,  ti^, 
103-106;  Eastern  Extension,  Auictalasian  and  Qma, 
Limited,  io[-l  \\\  Eastern  Eiteosion,  6  per  cen^  Debenlme, 
repayable  February,  i8(|i,  log-lia;  5  per  cent.  Austnbn 
Gov.  Subsidy  Deb.  Scrip,  tpOO,  105-107  ;  Ditto,  roistered, 
repayable  1900,  105-107;  Ditto,  5  per  cent.  Debenture, 
1890,  103-106;  Eastern  and  South  African,  Limited, 
5  per  cent.  Mortgage  Debentures,  redeemable  1900, 
102-104;  Ditto,  ditto,  to  bearer,  ioa-104;  German 
Union  Telegraph  and  Trust,lii-il*;Gk>be  Telegraph  and 
Tru5t,Umited,6|-6|iGlobe,  6percent.Preferenoe,ia|-i3h 
Great  Northern,  12I-13;  5  per  cent.  Debentures,  103- 
106;  Indo-European,  Limited,  38I-39I;  London  Plating- 
Brazilian,  Limited,  61-61 ;  Mediterianean  EitendoD,  Liou- 
tcd,  3I-2};  Mediterranean  Eitentioa,  8  per  cent.  PlefeKDCt, 
9l-toi;  Reuler's  Limited,  11-12;  Submarine,  vjo-agu; 
Submarine  Scrip,  it-if;  Submarine  Cables  Trust,  99- 

loa;    United  Telephone  Company,  ;  West  CoaM 

of  America,  Limited,  4{-5l;  West  India  and  hrutmi, 
Limited,  3-lk ;  Ditto,  6  per  cent,  Firat  Prefeiciice,  7-7^ ; 
Ditto,  ditto.  Second  Preference,  61-6};  Weatem  and  Bn- 
zilian,  Limited,  8j-8| ;  Ditto,  6  pe  cenL  Dt^eonirei  "  A,"* 
ro4-to8;  Ditto,  ditto,  diita,''B,"9S.ioa;  Weatn  Unico 
of  U.  S.  7  per  cent.,  i  Mortgage  (Building)  Boodi,  raf- 
119;  Ditto,  6  per  cent.  Sterling  Bonds,  104-108  i  Tele- 
graph Construction  and  Haintenanoc,  Limited,  31-31); 
Ditto, 6  per  ccn^  Bonds,  107-iia;  Ditto,  ScGood  Bon» 
Trust  Certificates,  4-4!;  India  Rubber  Compuiy,  19- 
ig4 ;  Ditto,  6  per  cent.  Debenture,  104-108. 
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In  a  paper  read  before  the  American  Association  f o  ' 
Ihe  Advancement  oE  Science,  last  August,  I  described 
ceit*in  eiperiments  made  by  Mr.  Sumner  Taintcr  and 
myielf  which  had  resulted  io  the  construction  oF  a 
"Photophone."  or  apparatus  for  the  production  of  sound 
by  light  i"  and  it  will  be  my  object  to-day  to  describe 
the  progress  we  have  made  in  the  in  vest  ligation  oE 
pholophonic  phenomena  since  the  date  oE   this  com- 

In  mjf  Boston  paper  the  discovery  was  announced 
that  thin  discs  of  very  many  diffeteot  substances 
(milled  launds  when  exposed  to  the  action  of  a 
rapidly -in  term  pted  beam  of  sun-light.  The  gteal 
variety  of  material  used  in  these  experiments  led  me 
to  believe  that  sonorousness  under  such  circumstances 
would  be  found  to  be  a  general  property  of  all  matter 

Al  that  lime  we  had  failed  to  obtain  audible  effects 
Irora  masses  of  the  various  wbslances  which  became 
Mnorous  in  the  condition  of  thin  diaphragms,  but  this 
failure  was  explained  upon  the  supposition  that  the 
molecalar  disturbance  produced  by  the  light  was  chiefly 
a  surface  action,  and  that  under  the  circumstances  of 

le  substance  I 

upposed  t> 

i  directly  in  contact  with  the 
illliroiaated  surface,  louder  sounds  might  be  obtained, 
and  solid  masses  be  found  to  be  as  sonorous  as  (hin 
diaphhgnis.  The  first  enperiments  made  to  verify  this 
hypothesis  pointed  towards  success.  A  beam  of  sun- 
lifllt  was  focusscd  into  one  end  of  an  open  tube,  thi! 
ear  beings  placed  al  the  other  end.  Upon  interrupting 
lie  beam,  a  clear,  musical  tone  was  heard,  the  pilch  of 
which  depended  upon  the  frequency  of  the  interruption 
of  the  light  and  the  loudness  upon  Ihe  material  com- 
potinc  the  tube. 

_  At  this  stage  our  experiments  were  interrupted,  ns 
circumstances  called  me  lo  Europe. 

While  in  Parisa  new  form  of  the  experiment  occurred 
to  my  mind,  which  would  not  only  enable  us  to  investi. 
gate  the  sounds  produced  by  masses,  but  would  also 
permit  us  to  test  the  more  general  proposition  that 
lOMoreuiHiii,  under  Ihe  iuflucnce  of  inlermitUnI  light, 
it  aproptrty  ciiiaman  In  alt  malic. 

Tne  substance  to  be  tested  was  to  be  placed  in  the 
interior  of  a  transparent  vessel,  made  of  some  material 
which  (like  glas»)  is  transparent  to  light,  but  practically 
opaque  to  sound. 


•  frttttHiigii/AmrrlcaiiAaKliilta*  far  tilt  AdvaiKtatntlnf 
n  AiipiM  n,  ilSa:  xt.tiia,  Amrrkat  Jaimal ^ Selrmit, 

-■-.  J'lrmit i/ Ihc  AKWrcim  EUttriinl  SKitIr,  ro\. 

nu,l  ef  Uu  StcUfy  f/  Tttirr^fl,  Enritum  a^d 
■o\.a  p,  404  ;  AnmilH  dt  Ckimlt  tt  3t  Pl&tiqm. 


Under  such  circumstances  the  light  could  get 
the  sound  produced  by  the  vibration  of  the  substance' 
could  not  gel  out.  The  audible  effects  could  be  studied 
by  placing  the  ear  in  communication  with  the  interior 
of  the  vessel  by  means  oE  a  hearing-tube. 

Some  preliminary  experiments  were  made  in  Paris  to 
test  this  idea,  and  the  results  were  so  promising  that 
they  were  communicated  to  the  French  Academy  on 
the  I  ith  of  October,  i33o,  in  a  note  read  for  me  by 
iVIr.  Anloine  Breguet.*  Shortly  afterwards  I  wrote  to 
Mr.  Talnter,  suggesting  that  he  should  carry  on  th( 
investigation  in  America,  as  circumstances  preventeii 
me  from  doing  so  myself  in  Europe.  As  these  e^Fperi- 
ments  seem  to  have  formed  the  common  starting-point 
for  a  series  of  independent  researches  of  the  most  im- 
portant character,  carried  on  simultaneously,  in  America 
by  Mr,  Talnter,  and  In  Europe  by  M.  Mercadier.f ' 
Prof.  Tyndall.t  W.  E.  Rdntgen.i  and  W.  H.  Preece,|| 
1  may  be  permitted  lo  quote  from  my  leller  to  Mr, 
Taintei  the  passage  dcscribingthe  experiments  ieferred| 

"  Metropolitan  Hotel,  Rue  Cambon,  Paril, 


■■  November 


"Deak  Mr.  Tatn- 

method  of  producing  sounds  by  the 
Tnittent  beam  of  light  from  substances  that  cannot  be 
obtained  in  the  shape  of  (hin  diaphragms  or  in  the 
tubular  form  ;  indeed,  the  method  is  specially  adapted 


I 


lo  test" 

discove 

red,  as  it  can  be  adapted  to  solids,  liquids,  and 

glass  te 

sl-tube.  connect  a  rubber  tube  with  the  mouth 

of  the  t 

est-tube.  placing  the  other  end  of  the  pipe  to  the 

Then  focus  the  intermittent  beam  upon  the  sub- 
stance in  the  tube.  I  have  tried  a  large  number  of 
substances  in  this  way  with  great  success,  although  it  is 
extremely  difficult  to  get  a  glimpse  of  Ihe  sun  here,  and 
when  it  does  shine  the  intensity  of  the  lieht  is  not  to  be 
compared  with  that  to  be  obtained  in  Washington.  I 
got  splendid  effects  from  crystals  o£  bichromate  of  pot- 
a.sh,  crystals  of  sulphate  of  capper,  and  from  tobacco 
smoke,  A  whole  cigar  placed  in  the  lest-tube  produced 
1  very  loud  sound.  I  could  not  hear  anythmg  from 
plain  water,  but  when  the  water  was  discoloured  with 
ink  a  feeble  sound  was  heard.  1  would  suggest  that 
you  might  repeat  these  experiments  and  extend  the 
results,"  &c.,  &c. 

Upon  my  return  to  Washington  in  the  early  part  of 
January ,f  Mr.  Talnter  eommuniealed  to  me  the  results 
of  the  experiments  he  had  made  In  my  laboratory 
during  my  absence  in  Europe. 

He  had  commenced  by  examining  the  sonorous  pro- 
perties of  a  vast  number  of  substances  inclosed  in 
iGst-lubes  in  ■  simple  empirical  search  for  loud  effects. 
He  was  thus  led  gradually  to  the  discovery  that  cotton- 
wool, worsted,  silk,  and  fibrous  materials  generally, 
produced  much  louder  sounds  than  hard  rigid  bodies 
like  crystals,  or  diaphragms  such  as  we  had  hitherto 


*  drnflfi  RihJmi.  vol.  xci  p.  S9;. 

l-NulHon  BadLraihony,"  OM«rt  Rtidns.  Dee.  6lh  »od  ijlh, 
»ol  Feb.  iiu  ladiO^,  iSBi.    Sm  atu  Jturmtl  dt  FJtfiitw 
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a  piece  o[  brass  closed  by  a  flat  plate  of  glass.  A  , 
brass  tube  leadingtinto  the  cavity  served  for  connection  i 
with  the  hearing-lube.  When  this  conical  cavity  was  I 
Stuffed  with  worsted  or  other  fibrous  materials  the 
sounds  produced  were  much  louder  than  when  a  test. 
lube  was  employed.  This  form  of  receiver  is  shown  | 
in  fig.  ..  I 

Mr.  Tainlcr   next   collected   silks   and  worsteds  of    ' 
different  colours,  and  speedily  found  that  the  darkest 
shades  produced  the  best  effects.     Black  worsted  espe- 
cially gave  an  extiemely  loud  sound. 

Ai  while  cotton-wcol  had  proved  itself  equal,  if  not 
superior,  to  any  other  white  fibrous  material  before 
tried,  he  was  anxious  to  obtain  coloured  specimens  for 
comparison.  Not  having  any  at  hand,  however,  lie 
tried  the  eRect  of  darkening  some  cotton-nool  with 
lamp-black.  Such  a  marked  reinforcement  of  the 
scund  resulted  that  he  was  induced  to  try  lamp-black 

About  a  leaspoonful  of  lamp-black  was  placed  in  a 
test-tube  and  eiposed  to  an  intermittent  beam  of  sun- 
light. The  sound  produced  was  much  louder  than  any 
heard  before. 

Upon  smoking  a  piece  of  plate-glass,  and  holding  it 
in  the  intermittent  beam  with  the  lamp-black  surface 
towards  the  son,  the  sound  produced  was  loud  enough 


D  be  heard,  with  a 


any  p: 


rl  of  the  r 


With  the  bmp-black  surface  turned  from  the 
sound  was  much  feebler. 

Mr.  Tainter  repeated  these  experiments  for  me  im- 
mediately upon  my  return  to  Washington,  so  that 
1  might  verify  his  results. 

Upon  smoking  the  interior  of  the  conical  cavity 
shown  in  fig.  i,  and  then  exposing  it  to  the  inter- 
mittent beam,  with  the  glass  lid  in  position  as  shown, 
the  effect  was  perfectly  startling.  The  sound  was  so 
loud  as  to  be  actually  painful  to  an  ear  placed  closely 
against  the  end  of  the  hearing-tube. 

The  sounds,  however,  were  sensibly  louder  when  we 
placed  some  smotted  wire  gauze  in  the  receiver,  as 
illustrated  in  the  drawing,  fig.  i. 

When  the  bsam  was  thrown  into  a  resonator,  the 
interior  of  which  had  been  smoked  over  a  lamp,  most 
carious  alternations  of  sound  and  silence  were  observed. 
The  interrupting  disc  was  set  rotating  at  a  high  rate 
of  speed,  and  was  then  allowed  to  come  gradually  to 
rest.  An  extremely  feeble  musical  tone  was  at  first 
heard,  which  gradually  fell  in  pilch  as  the  rate  of 
interruption  grew  less.  The  loudness  of  the  sound 
produced  varied  in  the  most  interesting  manner.  Minor 
reinforcements  were  constantly  occurring,  which  became 
more  and  more  marked  as  the  true  pitch  of  the  re- 
sonator was  neared.  When  at  last  the  frequency  of 
interruption  corresponded  to  the  frequency  of  the  fun- 
damental of  the  resonator,  the  sound  produced  was  so 
loud  that  it  might  have  been  heard  by  an  audience 
of  hundreds  of  people. 

The  effects  produced  by  lamp-black  seemed  to  me 
to  be  very  extraordinary,  especially  as  I  had  a  distinct 
recollection  of  experiments  made  in  the  summer  of 
iSSo  with  smoked  diaphragms,  in  which  no  such  re- 
inforcement was  notinxl. 

Upon  examining  the  records  of  our  past  pholophonic 
experiments  we  found  in  voL  vii.,  p.  57,  the  following 

ent    V, — Mica  diaphragm    covered   with 
n  side  exposed  to  light, 
distinct  sound,  alMut  same   as   without 
-A.  G.  B.,  July  18th,  1880. 
Verified  the  above,  but  think  it  somewhat  louder 
than  when  used  without  lamp-black.— S.  T.,  July  18th, 

Upon  repeating  this  old  eiperiment  we  ■nived  at 


the  same  result  as  that  noted.  Little  if  any  augmen- 
tation of  sound  resulted  frotn  smokiae  the  mica.  In 
this  experiment  the  effect  was  observed  by  placing  the 
mica  diaphragm  against  the  ear  and  also  by  listeninf 
through  a  hearing-lube  one  end  oE  which  was  cbsed 
by  the  diaphragm.  The  sound  was  found  to  be  mote 
audible  through  the  free  air  when  the  ear  was  placeil 
as  near  to  the  lamp-black  surface  as  i(  could  be 
brought  without  shading  it. 

At  the  time  of  my  communication  to  the  Americin 
Association  1  had  been  unable  to  satisfy  mysell  thit 
the  substances  which  had  become  sonorous  under  the 
direct  influence  of  intermittent  sunlight  were  capable 
of  reproducing  the  sounds  of  articulate  speech  under 
the  action  of  an  undulatorybeam  from  our  photo  phonic 
transmitter.  The  difficulty  in  ascertaining  this  will  be 
understood  by  considering  that  the  sounds  emitted  bf 
thin  diaphragms  and  tubes  were  so  feeble  that  it  ns 
impraclicable  to  produce  audibleeffects  from  substances 
in  these  conditions  at  any  considerable  distance  any 
from  the  transmitter;  but  it  was  equally  impossible  to 
judge  of  the  effects  produced  by  our  articulate  tnuu- 
mitter  at  a  short  distance  away  because  the  spcaker'i 
voice  was  directly  audible  through  the  air.  Tlte 
extremely  loud  sounds  produced  from  lamp-black  bin 
enabled  us  to  demonstrate  the  feasibiUty  of  using  tbi) 


"  Experir 
lamp-black 

'•  Result ; 
latnp-black. 


substance  in  an  articulating  photophone  in  place  of  tbe 
electrical  receiver  formerlv  emplojed. 

The  drawing,  fig.  s,  illustrates  the  mode  in  whiiJi 
the  experiment  was  conducted.  The  diaphragm  of  ll« 
transmitter,  A,  was  only  5  centimetres  in  diatneter,  the 
diameter  of  the  receiver,  b,  was  also  5  centimetres,  t*i 
the  distance  between  the  two  was  40  metres,  or  Sao 
times  the  diameter  of  the  transmitting  diaphragi"- 
We  were  unable  to  experiment  at  greater  dislancef 
without  a  hcliostat  on  account  of  the  difficulty  of  keeping 
the  light  steadily  directed  on  the  receiver.  Words  »ol 
sentences  spoken  into  the  transmitter  in  a  low  toned 
voice  were  audibly  reproduced  by  the  lamp-bla'^ 
receiver. 

In  lig.  3  is  shown  a  mode  of  interrupting  a  beini  <" 
sunlight  for  producing  distant  effects  without  the  o* 
of  lenses.  Two  similarly-perforated  discs  are  "<'' 
ployed,  one  of  which  is  set  in  rapid  rotation,  while  tb* 
other  remains  stationary.  This  form  of  interTupter  i> 
also  admirably  adapted  (or  work  with  artiSdai  H^^ 
The  receiver  illustrated  in  the  drawing  coonsts  of  > 
parabolic  reflector,  in  the  focus  of  which  is  ptued  ' 
glass  vessel,  a,  containing  lamp-black  or  other  sensiti'' 
substance,  and  connected  with  a  hearing-tube.  The 
beam  of  light  is  interrupted  by  its  passage  throu^  *J* 
two  slotted  discs  shown  at  B,  and  in  operatinf  1^ 
instrument  musical  signals  like  the  dots  and  dasbei  * 
the   Morse  alphabet  are  produced  from  the  seoiit"* 
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receiver,  a,  by  slight  potions  of  the  mirror,  c,  aboul 

In  place  of  the  parabolic  reflector  shown  in  the  figure, 
a  conical  reflector  like  that  recommendri  by  Prof. 
Sylvanns  Thompson*  can  be  used,  in  which  case  a 
cylindrical  glass  vessel  would  be  preferable  to  the  flask, 
A,  shown  in  the  figure. 

In  regard  to  the  sensitive  materials  that 


scnti   indicate  that  in  tl 


ployed,  our  eiperi 

solids  the  physical  condition  and  the  coloui 
conditions  that  markedly  influence  the  intensity  of  the 
■onorous  effects.  Theloudeil  lavnds  are  produced  fram 
tuttianers  in  a  looir,  porous,  tpettgy  condition,  and  from 
thou  Ihal  have  the  darhesl  or  most  absorbent  colours. 

The  materials  from  which  the  best  t^ffecls  have  been 
produced  are  cotton-wool,  worsted,  fibtous  materials 
generally,  cork,  sponge,  platinum  and  other  metals  in 
a  spongy  condition,  and  lamp-black. 

The  loud  sounds  produced  from  such  substances  may 
perhaps  be  explained  in  ihe  following  manner  :— Lei  us 
consider,  for  eiample,  the  case  of  lamp-black— a  sub- 
■tance  which  becomes  heated  by  exposure  to  rays  of 
all  refrangibility,  I  look  upon  a  mass  of  this  substance 
z»  a  sort  of  sponge,  with  its  pores  filled  with  air  in- 
stead of  water.  When  a  beam  of  sunlight  falls  upon 
this  mass,  the  particles  of  lamp-black  are  heated,  and 
consequently  expand,  cau^ng  a  contraction  of  the  air- 
spaces or  pores  among  Ihem. 

Under  these  circumstances  a  pulse  of  air  should  be 
espelled,  just  as  we  would  squeeze  out  water  from  a 

The  force  with  which  the  air  is  expelled  must  be 
greatly  increased  by  the  expansion  of  the  air  itself,  doe 
to  contact  with  the  heated  particles  of  lamp. black. 
When  the  light  is  cut  off  the  converse  process  takCs 
place.  The  lamp-black  particles  cool  and  contract, 
thus  enlarging  the  air-spaces  among  them,  and  the 
inclosed  ait  also  becomes  cool.  Under  these  circum- 
stances a  partial  vacuum  should  be  formed  among  the 
particles,  and  the  outside  air  would  then  be  absorbed, 
as  water  is  by  a  sponge  when  the  pressure  of  the  hand 
is  removed. 

I  imagine  that  in  some  such  manner  as  this  a  ware 
of  condensation  is  started  in  the  atmosphere  each  time 
a  beam  of  sunlight  falls  upon  lamp-black,  and  a  wave 
of  rarefaction  is  originated  when  the  light  is  cut  oft. 
We  can  thus  undenland  ho-a  il  is  that  a  substance  lilu 
lamp-black  produces  intense  sonorous  vibrations  in  the 
turraunding  air,  -ahite  at  the  same  lime  it  communicates 
a  very  feeble  tiibrtttion  to  the  diaphragm  or  solid  bed 
upon  vhich  it  rests. 

This  curious  fact  was  independenlly  observed  in 
England  by  Mr.  Preece,  and  it  led  him  to  question 
whether,  in  our  experiments  with  thin  diaphragms,  the 
sound  heard  was  due  to  the  vibration  of  the  disc  or  (as 
Prof.  Hughes  had  suggested)  to  the  expansion  and 
contraction  oE  the  air  in  contact  with  the  disc  confined 
in  the  cavity  behind  the  diaphragm.  In  his  paper  read 
before  the  Royal  Society  on  the  10th  of  March,  Mr. 
Preece  describes  experiments  from  which  he  claims  lo 
have  proved  that  the  effects  are  wholly  due  to  the 
vibrations  of  the  cooflaed  air,  and  that  the  discs  do  not 
vibrate  at  all, 

I  shall  briefly  stale  my  reasons  for  disagreeing  with 
him  in  this  conclusion : — 

I.  When  an  Inlermittentbeam  of  sunlight  isfocussed 
upon  a  sheet  of  hard  rubber  or  other  material,  a  musical 
tone  can  be  heard,  not  only  by  placing  the  eat  imme* 
diately  behind  the  part  receiving  Ihe  beam,  but  bv 
placing  it  against  any  portion  of  the  sheet,  even  though 
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this  may  be  a  foot  or  more  from  the  place  acted  upon 
by  the  light.  ,     ,.     ^  . 

2.  When  the  beam  is  thrown  upon  the  diaphr^m  ol 
a  ■'  Blake  Transmitter."  a  loud  musical  tone  is  pro- 
duced  by  a  telephone  connected  in  the  same  ealvaoic 
circuit  with  the  carbon  button,  a,  fig.  4-  Good  effects 
are  also  produced  when  the  carbon  bnltoo,  A,  forms, 
with  the  battery,  b,  a  portion  of  the  [iriniai;  draut  of 
an  induction  coil,  the  telephone,  c,  being  placed  in  the 
secondary  circuit. 

In  these  cases  the  wooden  box  and  month- piece  of 
the  transmitter  should  be  removed,  so  that  no  ait- 
cavities  may  be  left  on  either  side  of  the  diaphragm. 

//  is  evident,  therefore,  thai  in  the  case  of  Ihin  discs 
a  real  vibration  of  Ihe  diaphragm  is  caused  by  the 
action  of  the  intermittent  beam,  independently  of  an;> 
expansion  and  contraction  of  tlie  air  confined  in  Ike 
cavity  behind  the  diaphragm. 

Lord  Rayleigh  has  shown  mathematically  that  a  to- 
and-fro  vibration,  of  sufficient  amplitude  to  produce 
an  audible  sound,  would  result  from  a  periodical  com- 
munication and  alMtraction  of  beat,  and  he  says: 
"  We  may  conclude,  I  think,  that  there  is  at  present  do 
reason  for  discarding  the  obvious  explanation  that  the 
sounds  in  question  are  duo  to  the  bending  of  the  plates 
under  unequal  heating."  (!fature,  xxiii.,  p.  274.)  «'- 
Preece,  however,  seeks  to  prove  that  the  sonorous 
effects  cannot  be  explained  upon  this  supposition  ;  bat 
his  experimental  proof  is  inadequate  to  support  his 
conclusion.  Mr.  Preece  expected  that  if  Lord  Ray- 
leigh's  explanation  was  correct,  the  expansion  and  con- 
traction of  a  thin  strip  under  the  influence  of  an  inter- 
mittent beam  could  be  caused  lo  open  and  close  a 
galvanic  circuit  so  as  to  produce  a  musical  tone  from 
a  telephone  in  the  circuit.  But  thiswasan  inadequate 
way  to  test  the  point  at  issue,  for  Lord  Rayleigh  has 
shown  {Prec.  of  Roy.  Sac.,  1877)  that  an  audible  sound  | 
can  be  produced  by  a  vibration  whose  amplitude  is 
less  than  a  ten-millionth  of  a  centimetre,  and  certainly  | 
such  a  vibration  as  that  would  not  have  sufficed  to 
operate  a  "  make-and-break  contract  "  like  that  used  : 
by  Mr.  Preece.  The  negative  results  obtained  by  him  , 
cannot,  therefore,  be  considered  conclusive. 

The  following  experiments  [devised  by  Mr.  Tainter) 
hare  ^ven  results  decidedly  more  favourable  to  the 
theory  of  Lord  Rayleigh  than  to  that  of  Mr.  Preece:— 

1.  A  strip,  A,  similar  to  that  used  in  Mr.  Preeces 
experiment,  was  attached  firmly  to  the  centre  of  an  iron 
diaphragm,  b,  as  shown  in  fig.  3,  and  was  then  pulled 
taut  at  right  angles  to  the  plane  of  the  diaphragm. 
When  the  intermittent  beam  was  focussed  upon  the 
strip.  A,  a  clear  musical  tone  could  be  heard  by  apply- 
ing the  ear  lo  the  heating-tube,  c. 

This  seemed  to  indicate  a  rapid  expansion  and  con- 
traction of  th€  substance  under  trial. 

But  a  vibration  of  the  diaphragm,  b,  would  also  have 
resulted  if  the  thin  strip,  a,  had  acquired  a  to-and-fro 
motion,  due  either  to  the  direct  impact  of  the  beam  ot 
to  the  sudden  expansioil  of  the  air  in  contact  with  the 

2.  To  test  whether  this  had  been  the  case  an  addi- 
tional strip,  D,  was  attached  by  its  central  point  only  to 
the  strip  under  trial,  and  was  then  snbmitted  to  the 
action  of  the  beam,  as  shown  in  fig.  6. 

It  was  presumed  that  if  the  vibration  of  the 
diaphragm,  B,  had  been  due  lo  a  pushing  force  »ct\rig 
on  the  strip,  a,  that  the  addition  of  the  strip,  u,  would 
not  interfere  with  the  effect.  But  it,  on  the  otber  hand, 
it  had  been  due  to  the  longitudinal  expansion  and 
contraction  ol  the  strip,  a,  the  sound  would  cease,  or 
at  least  be  reduced.  The  beam  of  light  falling  upon 
strip,  D,  was   now  interrupted  as  before  by  tbc  rapid 
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lion  oE  a  perforated  disc,  which    was  allowed  to 
come  gradually  to  resl. 

No  sound  Wits  heard  excepting  at  a.  certain  speed  of 
lolafion,  when  a  feeble  musical  tone  became  audible. 

Tliis  result  is  confirmatoiy  of  the  first. 

The  audibility  of  the  effect  at  a  particular  rati 
interruption  suggests  the  explanation  that  the  strip 
had  a  normal  rate  of  vibration  of  its  own. 

When  the  frequency  of  the  interruption  ot  the  light 
conesponded  to  this,  ihe  strip  was  probably  thrown 
into  vibration  after  the  manner  of  a  tuning-fork,  in 
which  case  a  to-and-fro  vibration  would  be  propagated 
down  its  stem  or  central  support  to  the  strip,  a. 

This  indirectly  proves  the  value  of  the  experiment. 

The  list  of  solid  substances  that  have  been  submitted 

(o  experiment  in  my  laboratory  is  loo  long  to  be  quoted 

here,  and   I  shall   merely  say  that  we   have  not  )et 

found  one  solid  body  that  has  failed  to  become  sono- 

'     Tous  under  proper  conditions  of  experiment.* 

B  Exprrimcnis  aUh  Ligniils. 

P  The  sounds  produced  by  liquids  are  much  more 
■  diflicult  to  observe  than  those  produced  by  solids. 
The  high  absorptive  power  possessed  by  most  liquids 
would  lead  one  (o  expect  intense  vibrations  from  the 
action  of  intermittent  light,  but  the  number  of  sono- 
rous liquids  that  have  so  far  been  found  is  extremely 
limited,  and  the  sounds  produced  are  so  feeble  as  to  be 
heard  only  by  the  greatest  attention  and  under  the  best 
circumstances  of  experiment.  In  the  experiments 
made  in  my  laboratory  a  very  long  test-tube  was 
filled  with  Ihe  liquid  under  examination,  and  a  flexible 
rubber-lube  was  slipped  over  the  moulh  far  enough 
down  to  prevent  Ihe  possibility  of  any  light  reaching 
the  vapour  above  the  surface.  Precautions  were  also 
taken  to  prevent  reflection  from  the  bottom  of  the 
lest-lube.  An  intermittent  beam  of  sun. light  was  then 
foe ussed  upon  the  liquid  in  the  middle  portion  of  the 
test-tube  by  means  of  a  lens  of  large  diameter. 
Results. 

Clearwater No  sound  audible. 

Water  discoloured  by  ink Feeble  sound. 

Mercury No  sound  heard. 

Sulphuric  ether*  Feeble,  but  distinct  sound. 

Ammonia  „  j, 

Ammonia. sulphate  ofeopper 

Writing  ink.'. z...  :.      ,;      ;; 

Indigo  m  sulphuric  acid „  „ 

Chloride  ofeopper* ,,  „ 

The  liquids  distinguished  by  an  asterisk  gave  the 
beat  sounds. 

Acoustic  vibrations  are  always  much  enfeebled  in 
passing  from  liquids  to  gases,  and  it  is  probable  that  a 
furm  of  experiment  may  be  devised  which  will  yield 
better  results  by  communicating  the  vibrations  of  (ho 
liquid  to  the  ear  through  the  medium  of  a  solid  rod. 

Exfitrlmenls  mUA  Gaseous  Mnller. 
On  the  29th  of  November,  1880,  I  had  ihe  pleasure 
of  showing  to  Prof.  Tyndatl  in  the  laboratory  of 
the  Royal  Institution  the  experiments  described  in  the 
letter  to  Mr.  Tainter  from  which  I  have  quoted  above, 
and  Prof.Tyndall  at  once  expressed  the  opinion  that 
the  sounds  wore  due  to  rapid  changes  of  temperature 
in  the  body  submitted  to  the  action  of  the  beam. 
Finding  that  no  experiments  had  been  made  at  that 


time  to  test  the  sonorous  properties  of  different  gaser:^ 
he  suggested  filling  one  test-lube  with  the  vapour  c^ 
sulphuric  ether  (a  good  absorbent  of  heat),  and  anolh^s-  ' 
with  the  vapour  ot  bisulphide  ot  carbon  (a  pot»  » 
absorbent),  and  he  predicted  that  if  any  sound  wik-s 
heard  it  would  be  louder  in  the  former  case  than  in  ih  ^ 
latter. 

The  experiment  was  immediately  made,  and  Ih  ^ 
result  veritied  the  prediction. 

Since  the  publication  of  the  memoirs  ot  Ronlgen^ 
and  Tyndall  t  we  have  repeated  these  experiments,  and 
have  extended  the  inquiry  to  a  number  of  other  gaseou  ^s 
bodies,  obtaining  in  every  case  similar  results  to  thosc?^ 
noted  in  the  memoirs  referred  to. 

The  vapours  of  the  following  substances  were  founcK 
to  be  highfy  sonorous  in  the  intermiltenl  beam  :  WaleK" 
vapour,  coal  gas,  sulphuric  ether,  alcohol,  ammonia  _ 
amyleoe,  ethyl  bromide,  diethylamene,  mercury,  iodinr-  •■ 
and  peroxide  of  nitrogen.  The  loudest  sounds  were= 
obtamed  from  iodine  and  peroxide  of  nitrogen. 

!  have  now  shown  that  sounds  are  produced  by  th^ 
direct  action  of  intermittent  sun-tight  from  substances 
in  every  physical  condition  (solid,  liquid,  and  gaseous]  «. 
and  the  probability  is  therefore  very  greatly  increaseri 
that  sonorousness  under  such  circumstances  will  b^ 
found  to  be  a  universal  property  of  matter. 
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Ac  the  lime  of  my  communication  to  the  Americai*. 
Association  the  loudest  effects  obtained  were  produced. 
by  the  use  of  selenium,  arranged  in  a  cell  of  suitable 
construction,  and  placed  in  a  g.ilvanic  circuit  with  b, 
telephone.  Upon  allowing  an  intermittent  beam  oC 
sun-light  to  fall  upon  the  selenium  a  musical  tone  oC 
great  intensity  was  produced  from  the  telephone  con- 
nected with  it. 

But  the  selenium  was  very  inconstant  in  its  action. 
It  was  rarely,  if  ever  found  to  be  the  case,  that  twiv 
pieces  ot  selenium,  even  of  the  same  stick,  yielded  Ih^ 
same  results  under  identical  circumstances  of  annealing, 
tic.  While  in  Europe  last  autumn,  Doctor  Chichester- 
Bell,  of  University  College,  London,  suggested  to  me 
that  this  inconstancy  of  result  might  be  due  to  chemical 
impurities  in  ihe  selenium  used.  Dr.  Bell  has  since 
visited  my  laboratory  in  Washington,  and  has  made  a 
chemical  examinalion  of  the  various  samples  of  sele. 
nium  1  had  collected  from  different  parts  ot  ihe  world. 
As  I  understand  it  to  be  his  intention  to  publish  the 
results  of  this  analysis  very  soon,  I  shall  make  00  fur- 
ther mention  ot  his  investigation  than  to  slate  (hat  he 
has  found  sulphur,  iron,  lead,  and  arsenic  in  the  so- 
called  "  selenium,"  wilh  traces  ot  organic  matter  ;  that 
a  quanlitative  examination  has  revealed  the  fact  that 
sulphur  constitutes  nearly  one  per  cent,  of  the  whole 
mass  i  and  that  when  these  impurities  are  eliminated 
the  selenium  appears  to  be  more  constant  in  its  action 
and  more  sensitive  to  light. 

Prof.  W.  G.  AdamsJ  has  shown  (hat  tellurium,  like 
selenium,  has  its  electrical  resistance  affected  by  light, 
and  we  have  attempted  to  utilise  this  substance  in  place 
of  selenium.  The  arrangement  of  cell  (shown  in  fig. 
7)  was  constructed  for  this  purpose  in  the  early  part  of 
i38a ;  but  we  failed  at  that  lime  to  oblain  any  indica- 
tions of  sensitiveness  with  a  reflecting  galvanometer. 
We  have  since  found,  however,  that  when  this  tellurium 
spiral  is  connected  in  circuit  with  a  galvanic  battery 
and  telephone,  and  exposed  to  (he  action  of  an  inler- 
miltent  beam  of  sun-fight,  a  distinct  musical  tone  is 
produced  by  the  lelcphone.    The  audible  effect  is  much 
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increased  by  placinft  the  lellurium  ccU  with  the  baltety 
in  the  primary  circuit  of  an  induction  coil,  and  placing 
the  telephone  in  the  secondaiy  circuit. 

Tile  enormously  high  resistance  of  selenium  and  the 
extremely  low  resistance  of  tellutium  suggested  the 
thought  that  an  aTloy  of  these  two  substances  might 
possess  intermediate  electrical  [iroperties.  We  have 
accordingly  mixed  together  selenium  and  tellurium  in 
different  proportions,  and  while  we  do  not  feel 
warranted  at  the  present  time  in  making  definite 
statements  concerning  the  results,  I  may  say  that  such 
alloys  have   proved  to  be  sensitive   to  the  action  of 

light. 

It  occurred  to  Mr.  Tainter  before  my  return  to 
Washington  last  January  that  the  very  great  molecular 
disturbance  produced  in  lamp-black  by  the  action  of 
inlermittent  sun-light  should  produce  a  corresponding 
disturbance  in  an  electric  current  passed  through  it,  in 
which  case  lamp-black  could  be  employed  in  place  of 
selenium  in  an  electric  receiver.  This  has  turned 
out  to  be  the  case,  and  the  importance  of  the  discovery 
is  very  great,  especially  when  we  consider  the  expense 
of  such  rare  substances  as  selenium  and  tellurium. 

The  form  of  lamp-black  cell  we  have  found  most 
effective  is  shown  in  fig.  8.  Silver  is  deposited  upon 
■  plate  of  glass,  and  a  zigzag  line  is  then  scratched 
through  the  film,  as  shown,  dividing  the  silver  surface 
into  two  portions  insulated  from  one  another,  having 
the  form  of  two  combs  with  interlocking  teeth. 

Each  comb  is  attached  to  a  screw-cup,  so  that  the 
cell  can  be  placed  in  an  electrical  circuit  when  required. 
The  surface  is  then  smoked  unlit  a  good  film  of  lamp- 
black is  obtained,  filling  the  interstices  between  the 
teeth  of  the  silver  combs.  When  the  lamp-black  cell 
ii  connected  with  a  telephone  and  galvanic  battery, 
and  exposed  to  the  influence  of  an  intermittent  beam 
o[  sun-light,  a  loud  musica.1  tone  is  produced  by  the 
telEphone.  This  result  seems  to  be  due  rather  to  the 
physical  condition  than  to  the  nature  of  the  conducting 
material  employed,  as  metals  in  a  spongy  condition 
produce  similar  effects.  For  instance,  when  an  elec- 
trical current  is  passed  through  spongy  platinum  while 
it. is  eiposedlo  intermittent  sun -light,  a  distinct  musical 
tone  is  produced  by  a  telephone  in  the  same  circuit. 
In  all  such  cases  the  effect  is  increased  by  the  use  of 
an  induction  coil;  and  the  sensitive  cells  can  be  em- 


We  have  also  found  that  loud  sounds  are  produced 
from  lamp-black  by  passing  through  it  an  inlermittent 
electrical  current ;  and  that  it  can  be  used  as  a  tele- 
phonic receiver  for  the  reproduction  of  articulate 
speech  by  electrical  means. 

A  convenient  mode  of  arranging  a  lamp-black  cell 
for  experimental  purposes  is  shown  in  fig.  g.  Whea 
an  intermittent  current  is  passed  through  the  lamp- 
black, A,  or  when  an  intermittent  beam  of  sunli^bc 
{alls  upon  it  through  the  glass  plate,  b,  a  loud  musical 
tone  can  be  heard  by  applying  the  ear  to  the  hearing- 
tube,  c.  When  the  light  and  the  electrical  current  act 
simultaneously,  two  musical  tones  are  perceived,  which 
produce  beats  when  nearly  of  the  some  pitch.  By 
[>er  arrangements  a  complete  interference  of  sound 
undoubtedly  be  produced. 
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Vfen  lie  Wtasuremenl  a/ Ike  Sonorous  Eff 
'  by  Diffcrtiil  Substances. 

We  have  observed  that  different  substa 
•ounds  of  veiy  different  intensities  undei 
cum  stances  of  e;>periment.  and  it  has  appeared  to  us 
that  very  valuable  information  might  be  obtained  if  we 
coo/d  measure  the  audible  effects  produced.  For  this 
parjiote  we bAva cooBtrueted  severs/ dilferent  forms  of 


apparatus  for  studying  the  effects,  but  asour  researches 
are  not  yet  complete  1  shall  confine  myself  to  a  simple 
description  of  some  of  the  forms  of  apparatus  we  have 
devised. 

When  a  beam  of  light  is  brought  to  a  focus  by  means 
of  a  lens,  the  beam  diverging  from  the  focal  point  be- 
comes weaker  as  the  distance  increases  in  a  calculable 
degree.  Hence,  if  we  can  deiermine  the  distances 
from  the  focal  point  at  which  two  different  substances 

-*- -ids  of  equal  intensity,  we  c»n  calculate   their 
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IS  pow< 


Preliminary  eiperimenls  were  made  by  Mr.  Tainter 
during  my  absence  in  Europe  to  ascertain  the  distance 
from  the  focal  point  of  a  lens  at  which  the  sound  pro- 
duced by  a  substance  became  inaudible,  A  few  of  the 
results  obtained  will  show  the  enormous  differences 
existing  between  different  substances  in  this  respect. 


Zinc  diaphragm  (polished)       1-51  m. 

Hard  rubber  diaphragm          ...  roo  „ 

Tin-foil                „                    a-oo  „ 

Telephone            „            (Japanned  iron)     ...  a-is  „ 

Zinc                     „           <unpoUshed) a-is  „ 

White  silk.     (In  receiver  shown  in  fig.  l>    ...  310,, 

White  worsted          „                     „                      ...  4-01    „ 

Yellow  worsted        „                  „                   ...  4*06  „ 

Yellow  silk               „                  „                   ,.,  4'i3  „ 

While  cotton-wool  „                  „                   ...  4-38  „ 

Green  silk                   „                     ..                      ..,  4-52  ,. 

Blue  worsted             ,,                    ,,                      ...  4-69  „ 

Purple  silk               „                  „                   ...  4-Ba  „ 

Brown  silk               „                  „                   ...  5-oa  „ 

Black  silk                 „                  „                   ...  s'ai  „ 

Kcdsilk                    „                  „                   ...  s-sH  „ 

Black  worsted          „                  „                   .„  6*50  ,, 
Lamp-black.     In  receiver  the  limit  of  audi- 
bility could  not  be  determined  on  account 
of  want  of  space.    Sound  perfectly  audible 

at  a  distance  of          ...          ,.,  t0"0O  ,, 


Europe.  The  apparatus  has  since  been  constructed, 
and  I  take  great  pleasure  in  showing  it  to  you  to-day. 

(1.)  A  beam  of  light  is  received  by  two  similar 
lenses,  fig.  10,  which  bring  the  light  to  a  focus  on 
either  side  of  the  interrupting  disc  The  two  sub- 
stances whose  sonorous  povrers  are  to  be  compared 
are  placed  in  the  receiving  vessels  (so  arranged 
as  to  expose  equal  surfaces  to  the  action  of  the  beam), 
which  communicate  by  flexible  tubes,  of  equal 
length,  with  the  common  hearing- tube.  The  re- 
ceivers are  placed  upon  slides,  which  can  be 
moved  along  the  graduated  supports.  The  beams 
of  light  passing  through  the  interrupting  disc  are 
alternately  cut  off  by  the  swinging  of  a  pendulum. 
Thus  a  musical  lone  is  produced.  One  of  the  re- 
ceivers is  kept  at  a  constant  point  upon  its  scale,  and 
the  other  receiver  is  moved  towards  Or  (rom  the  focus 
of  its  beam  until  the  ear  decides  that  the  sounds  pro- 
duced are  of  equal  intensity.  The  relative  positions 
of  the  receivers  are  then  noted. 

(;.)  Another  method  of  investigation  is  based  upon 
the  production  of  an  interference  of  sound,  and  the 
apparatus  employed  is  shown  in  fig,  11.  The  inter. 
rupler  consists  of  3  tuning-fork.  A,  which  is  kept  in 
continuous  vibration  by  means  of  an  electro -magnet,  B. 

A  powerlul  beam   of  light   is  brought   to   a   focus 
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between  the  prongs  of  the  tuning-fork,  a,  and  the  pas- 
sage of  the  beam  is  more  or  less  obstructed  by  the 
vibration  of  the  opaque  screens,  c,  D,  carried  by  the 
prongs  of  the  fork. 

As  the  tuning-fork,  a,  produces  a  sound  by  its  own 
vibration,  it  is  placed'  at  a  sufBcient  distance  away  to 
be  inaudible  through  the  air,  and  a  system  of  lenses  is 
employed  for  the  purpose  of  bringing  the  undulating 
beam  of  light  to  the  receiving  lens,  e,  with  as  little 
loss  as  possible.  The  two  receivers,  f,  g,  are  attached 
to  slides,  H,  1,  which  move  upon  opposite  sides  of  the 
axis  of  tho  beam,  and  the  receivers  are  connected  by 
flexible  tubes  of  unequal  length,  k,  l,  communicating 
with  the  common  hearing-tube,  m. 

The  length  of  the  tube,  k,  is  such  that  the  sonorous 
vibrations  from  the  receivers,  f,  g,  reach  the  common 
hearing-tube,  m,  in  opposite  phases.  Under  these  cir- 
cumstances silence  is  produced  when  the  vibrations  in 
the  receivers,  f,  g,  are  of  equal  intensity.  When  the 
intensities  are  unequal,  a  residual  effect  is  perceived. 
In  operating  the  instrument  the  position  of  the  re- 
ceiver, G,  remains  constant,  and  the  receiver,  f,  is 
moved  to  or  from  the  focus  of  the  beam  until  complete 
silence  is  produced.  The  relative  positions  of  the  two 
receivers  are  then  noted. 

(3.)  Another  mode  is  as  follows  :  The  loudness  of  a 
musical  tone  produced  by  the  action  of  light  is  com- 
pared with  the  loudness  of  a  tone  of  similar  pitch 
produced  by  electrical  means.  A  rheostat  introduced 
mto  the  circuit  enables  us  to  measure  the  amount  of 
resistance  required  to  render  the  electrical  sound  equal 
in  intensity  to  the  other. 

(4.)  If  the  tuning-fork,  a,  in  fig.  11,  is  thrown  into 
vibration  by  an  undulatorv  instead  of  an  intermittent 
current  passed  through  the  electro-magnet,  b,  it  is 
probable  that  a  musical  tone,  electrically  produced  in 
the  receiver,  f,  by  the  action  of  the  same  current,  would 
be  found  capable  of  extinguishing  the  effect  produced 
in  the  receiver,  g,  by  the  action  of  the  undulatory 
beam  of  light,  in  which  case  it  should  be  possible  to 
establish  an  acoustic  balance  between  the  effects  pro- 
duced by  light  and  electricity  by  introducing  sufficient 
resistance  into  the  electric  circuit. 


Upon  the  Nature  of  the  Rays  that  produce  Sonorous 
Effects  in  Different  Substances. 

In  my  paper  read  before  the  American  Association 
last  August,  and  in  the  present  paper,  1  have  used  the 
word  **  light "  in  its  usual  rather  than  its  scientific 
sense,  and  I  have  not  hitherto  attempted  to  discrimi- 
nate the  effects  produced  by  the  different  constituents 
of  ordinary  light— the  thermal,  luminous,  and  actinic 
rays.  I  find,  however,  that  the  adoption  of  the  word 
"photophone  "  by  Mr.  Tainter  and  myself  has  led  to 
the  assumption  that  we  believed  the  audible  effects 
discovered  by  us  to  be  due  entirely  to  the  action  of 
luminous  rays.  The  meaning  we  have  uniformly 
attached  to  the  words  "  photophone  "  and  "  light "  will 
be  obvious  from  the  following  passage,  quoted  from 
my  Boston  paper: — 

"  Although  effects  are  produced  as  above  shown  by 
forms  of  radiant  energy,  which  are  invisible,  we  have 
named  the  apparatus  tor  the  production  and  repro- 
duction of  sound  in  this  way  the  '  photophone '  because 
an  ordinary  beam  of  light  contains  the  rays  which  are 
operative.^^ 

To  avoid  in  future  any  misunderstandings  upon  this 
point  we  have  decided  to  adopt  the  term  "  radiophone^* 
proposed  by  M.  Mercadier,  as  a  general  term  signifving 
an  apparatus  for  the  production  of  sound  by  any  form 
of   radiant  energy,   limiting  the  words   thermophonef 


photophone,  and  actinophone,  to  apparatus  f9r  the  pro- 
duction  of  sound  by  thermal,  luminous,  or  actinic  rays 
respectively. 

M.  Mercadier,  in  the  course  of  his  researches  in 
radiophony,  passed  an  intermittent  beam  fcrom  an 
electric  lamp  through  a  prism,  and  then  examined  the 
audible  effects  produced  in  different  parts  of  the 
spectrum.     {Comptes  Rendus,  Dec.  6,  1 880.) 

We  have  repeated  this  experiment,  using  the  sun  as 
our  source  of  radiation,  and  have  obtained  results 
somewhat  different  from  those  noted  by  M.  Mercadier. 

A  beam  of  sunlight  was  reflected  from  a  heliosUt,  a, 
fig.  12,  through  an  achromatic  lens,  B,  so  as  to  form  an 
image  of  the  sun  upon  the  slit,  c. 

The  beam  then  passed  through  another  achromatic 
lens,  D,  and  through  a  bisulphide  of  carbon  prism,  e, 
forming  a  spectrum  of  great  intensity,  which,  vrben 
focuss<5  upon  a  screen,  was  found  to  be  sufficiently  pure 
to  show  the  principal  absorption  lines  of  the  solar 
spectrum. 

The  disc-interrupter,  f,  was  then  turned  with  suffi- 
cient rapidity  to  produce  from  five  to  six  hundred  ia* 
terruptions  of  the  light  per  second,  and  the  spectrum 
was  explored  with  the  receiver,  g,  which  was  so 
arranged  that  the  lamp-black  surface  exposed  was 
limited  by  a  slit  as  shown. 

Under  these  circumstances  sounds  were  obtained  io 
every  part  of  the  visible  spectrum,  excepting  the 
extreme  half  of  the  violet,  as  well  as  in  the  ultra-red. 
A  continuous  increase  in  the  loudness  of  the  sound  was 
observed  upon  moving  the  receiver,  g,  gradually  from 
the  violet  mto  the  ultra-red.  The  point  of  maximum 
sound  lay  very  far  out  in  the  ultra-red.  Beyond  this 
point  the  sound  began  to  decrease,  and  then  stopped 
so  suddenly  that  a  very  slight  motion  of  the  receirer, 
G,  made  all  the  difference  between  almost  maximun 
sound  and  complete  silence. 

(2.)  The  lamp-blacked  wire  gauze  was  then  removed 
and  the  interior  of  the  receiver,  g,  was  filled  with  red 
worsted.  Upon  exploring  the  spectrum  as  before 
entirely  different  results  were  obtained.  The  maximum 
effect  was  produced  in  the  green  at  that  part  where  the 
red  worsted  appeared  to  be  black.  On  either  side  tf 
this  point  the  sound  gradually  died  away,  becoming 
inaudible  on  the  one  side  in  the  middle  of  the  indigo, 
and  on  the  other  at  a  short  distance  outside  the  edge 
of  the  red. 

(3.)  Upon  substituting  green  silk  for  red  worsted 
the  limits  of  audition  appeared  to  be  the  middle  of  the 
blue  and  a  point  a  short  distance  out  in  the  ultra-red. 
Maximum  in  the  red. 

(4.)  Some  hard-rubber  shavings  were  now  placed  io 
the  receiver,  g.  The  limits  of  audibility  appeared  t& 
be  on  the  one  hand  the  junction  of  the  green  and  blue, 
and  on  the  other  the  outside  edge  of  the  red.  Maximon 
in  the  yellow.  Mr.  Tainter  thought  he  could  hear  a 
little  way  into  the  ultra-red,  and  to  his  ear  the  maximov 
was  about  the  junction  of  the  red  and  orange. 

(5.)  A  test-tube  containing  the  vapour  of  sulphuric 
ether  was  then  substituted  for  the  receiver,  g.  Com- 
mencing at  the  violet  end,  the  test-tube  was  gradually 
moved  down  the  spectrum  and  out  into  the  ultra-red 
without  audible  effect,  but  when  a  certain  point  far  cot 
in  the  ultra-red  was  reached  a  distinct  musical  tone 
suddenly  made  its  appearance,  which  disappeared  as 
suddenly  on  moving  the  test-tube  a  very  little  fur- 
ther on. 

(6.)  Upon  exploring  the  spectrum  with  a  test-tube 
containing  the  vapour  of  iodine  the  limits  of  audibility 
appeared  to  be  the  middle  of  the  red  and  the  junction 
of  the  blue  and  indigo.    Maximum  in  the  green. 

(7.)  A  test-tube  containing  peroxide  of  nitrogen  vr» 
substituted  for  that  containing  iodine.  Distinct  sounds 


5,  x88r.] 


THE  TELEGRAPHIC  JOURNAL. 


1S9 


iined  in  all  parts  of  the  visible  spectrum,  but 
s  were  obsenred  in  the  ultra-red. 
izimum  effect  teemed  to  me  to  be  in  the  blue. 
ds  were  well  marked  in  all  parts  of  the  violet, 
n  fancied  that  the  audible  effect  extended  a 
'  into  the  ultra-violet,  but  of  this  I  cannot  be 
Upon  examining  the  absorption  spectrum  of 
of  nitrogen  it  was  at  once  observed  that  the 
I  sound  was  produced  in  that  part  of  the 
where  the  greatest  number  of  absorption 
le  their  appearance. 

le  spectrum  was  now  explored  by  a  selenium 
the  audible  effects  were  observed  by  means  of 
ne  in  the  same  galvanic  circuit  with  the  cell, 
imum  effect  was  produced  in  the  red.  The 
ffect  extended  a  little  way  into  the  ultra- red 
le  hand  and  up  as  high  as  the  middle  of  the 
the  other. 

grh  the  experiments  so  far  made  can  only  be 
d  as  preliminary  to  others  of  a  more  refined 
think  we  are  warranted  in  concluding  that 
e  of  the  rays  that  produce  sonorous  effects  in 
substances  depends  upon  the  nature  of  the  sub- 
at  are  exposed  to  the  beam,  and  that  the  sounds 
ry  ease  due  to  those  rays  of  the  spectrum  that 
\ed  by  the  body. 

The  Spectrophone, 

:periments  upon  the  range  of  audibility  of 
substances  in  the  spectrum  have  led  us  to  the 
on  of  a  new  instrument  for  use  in  spectrum 
which  was  described  and  exhibited  to  the 
lical  Society  of  Washington  last  Saturday.* 
)iece  of  a  spectroscope  is  removed,  and  sensi- 
tances  are  placed  in  the  focal  point  of  the 
it  behind  an  opaque  diaphragm  containing  a 
»e  substances  are  put  in  communication  with 
y  means  of  a  hearing-tube,  and  thus  the  in- 
is  converted  into  a  veritable  "spectrophone," 
shown  in  fig.  13. 

;e  we  smoke  the  interior  of  our  spectrophonic 
and  fill  the  cavity  with  peroxide  of  nitrogen 
!  have  then  a  combination  that  gives  us  good 
n  all  parts  of  the  spectrum  (visible  and 
except  the  ultra-violet.  Now,  pass  a  rapidly- 
id  beam  of  light  through  some  substance 
•sorption  spectrum  is  to  be  investigated,  and 
sound  and  silence  are  observed  upon  exploring 
rum,  the  silent  positions  corresponding  to  the 
n  bands.  Of  course,  the  ear  cannot  for  one 
compete  with  the  eye  in  the  examination  of 
e  part  of  the  spectrum ;  but  in  the  invisible 
nd  the  red,  where  the  eye  is  useless,  the  ear  is 
e.  In  working  in  this  region  of  the  spectrum 
:k  alone   may  be  used  in  the  spectrophonic 

Indeed,  the  sounds  produced  by  this  sub- 
the  ultra-red  are  so  well  marked  as  to  con- 
ir  instrument  a  most  reliable  and  convenient 
for  the  thermo-pile.  A  few  experiments  that 
I  made  may  be  interesting. 
le  interrupted  beam  was  filtered  through  a 
solution  of  alum. 

:  The  range  of  audibility  in  the  ultra-red  was 
•duced  by  the  absorption  of  a  narrow  band  of 
of  lowest  refrangibility.  The  sounds  in  the 
rt  of  the  spectrum  seemed  to  be  unaffected. 
:hin  sheet  of  hard  rubber  was  interposed  in 
jf  the  beam. 

;  Well-marked  sounds  in  every  part  of  the 
No   sounds   in    the    visible   part    of    the 

excepting  the  extreme  half  of  the  red. 


These  experiments  reveal  the  cause  of  the  curious 
fact  alluded  to  in  my  paper  read  before  the  American 
Association  last  August — that  sounds  were  heard  from 
selenium  when  the  beam  was  filtered  through  both  hard 
rubber  and  alum  at  the  same  time.  (See  tabic  of 
results  in  fig.  14.) 

(3.)  A  solution  of  ammonia-sulphate  of  copper  was 
tried. 

Result :  When  placed  in  the  path  of  the  beam  the 
spectrum  disappeared,  with  the  exception  of  the  blue 
and  violet  end.  To  the  eye  the  spectrum  was  thus 
reduced  to  a  single  broad  band  of  blue-violet  light. 
To  the  ear,  however,  the  spectrum  revealed  itself  as 
two  bands  of  sound  with  a  broad  space  of  silence 
between.  The  invisible  rays  transmitted  constituted  a 
narrow  band  just  outside  the  red. 

I  think  I  have  said  enough  to  convince  you  of  the 
value  of  this  new  method  of  examination,  but  I  do  not 
wish  you  to  understand  that  we  look  upon  our  results 
as  by  any  means  complete.  It  is  often  more  interesting 
to  observe  the  first  totterings  of  a  child  than  to  watch 
the  firm  tread  of  a  full-grown  man,  and  I  feel  that  our 
first  footsteps  in  this  new  field  of  science  may  have 
more  of  interest  to  you  than  the  fuller  results  of  mature 
research.  This  must  be  my  excuse  for  having  dwelt  so 
long  upon  the  details  of  incomplete  experiments. 

I  recognise  the  fact  that  the  spectrophone  must  ever 
remain  a  mere  adjunct  to  the  spectroscope,  but  I 
anticipate  that  it  has  a  wide  and  independent  field  of 
usefulness  in  the  investigation  of  absorption  spectra  in 
the  ultra-red. 


ree. 


^PhiL  Soc,  0/  lyas/iitigtoH,  April  16,  1881. 


TELEGRAPHIC  APPARATUS  IN  USE  IN 
THE  BRITISH  POSTAL  TELEGRAPH 
DEPARTMENT. 

XXXIII. 

Telephones. 

SiNXE  the  adoption  of  the  Gower-Bell  telephone  by 
the  Postal  authorities  a  large  number  have  been 
brought  into  use.  As  the  conditions  under  which 
they  have  to  work  differ  to  a  considerable  extent, 
two  patterns  have  been  adopted,  viz.,  one  with  a 
bell  fitted  in  the  instrument  itself,  and  worked  by 
the  direct  line  current ;  the  other  pattern  is  fitted 
with  a  soft  iron  relay,  which  works  a  local  bell. 

The  general  construction  of  the  instrument  is 
similar  to  that  shown  in  the  number  of  the  Journal 
for  February  ist,  page  54 ;  the  microphone  is 
formed  with  eight  radiating  carbon  rods. 

Fig.  134  shows  the  internal  connections  of  the 
instrument  provided  with  a  bell  worked  by  the 
direct  line  current. 

When  the  ear  tubes  are  placed  in  the  switches, 
Sj,  s.^,  the  latter  are  depressed.  A  current  received 
from  the  distant  station  in  this  case  passes  to 
terminal  L,  thence  through  the  lever  of  the  button 
key,  K,  to  the  back  stop,  2  ;  from  the  latter  it  passes 
through  the  metal  lever,  s„  to  the  stop,  a,  and  from 
thence  through  the  bell,  R,  to  the  brass  junction 
piece,  h,  and  from  thence  direct  to  earth. 

If  the  key,  k,  is  depressed,  then  the  copper  pole  of 
the  right-hand  half  of  the  battery  being  connected  to 
contact  point,  i,  passes  from  thence  through  the  lever 
of  K  to  terminal  l,  and  out  to  line  ;  the  zinc  of  the 
left-hand  half  of  the  battery  being  to  eaciVVv  \5s\Ri 
circuit  is  thus  cotn^Xele,  axv^  V\v^  ^\rc\^xv\.  Vcofcsv  SXv^ 
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tMtttery  passes  out  to  line  and  rings  the  bell 
distant  station. 

n  the  ear  tubes  are  taken  off  the  switches, 
then  the  latter  come  to  the  position  indicated 
figure.  In  this  case  the  zinc  of  the  left-hand 
the  battery  becomes  connected  through  z,  E, 
microphone,  the  primary  wire  of  the  induc- 
>il  I,  to  the  switch,  s„  thence  to  the  back 
:,  r,  of  the  latter,  and  on  to  terminal  c,  and 
ddle  of  the  battery  ;  thus  the  circuit  of  the 


tongue  of  the  relay  is  attracted,  the  local  circuit  of 
the  Dell  is  completed  with  the  left-hand  portion  of 
the  battery  by  means  of  the  dotted  connection 
shown. 

The  left-hand  half  of  the  battery,  which  is  em- 
ployed for  ringing  the  local  bell  and  for  working 
with  the  microphone,  need  not  consist  of  more 
than  two  Leclanch6  cells  for  any  length  of  line. 
The  number  of  cells  for  the  right-hand  half  of  the 
battery  will  vary  according  to  the  length  of  the  line. 


Fig.  136. 


id  half  of  the  battery  is  closed  throueh  the 
hone  and  the  primary  wire  of  the  induction 
The  secondary  wire  of  the  latter  has  one  end 
ted  through  the  back  contact,  6,  of  the  switch, 
1  contact,  2g.  of  the  key,  k,  and  thence  by  the 
3f  the  latter  to  terminal  l  and  line ;  the 
!nd  of  the  induction  coil  is  connected  to  one 

the  telephone  receiver,  t,  whose  other  end 
tected  to  h,  and  thence  to  earth. 

arrangement  of  the  circuits  in  fig.  135  are 
al  with  those  in  fig.  134,  except  that  the 
aket  the  place  of  the  bell ;   and  when  the 


The  batteries  used  are  the  large-sized  agglomerate 
Leclanch^,  and  are  found  to  work  well.  Care  must 
be  taken,  however,  not  to  leave  the  left-hand  half 
on  short  circuit  for  any  great  length  of  time  by 
leaving  the  switch,  s,,  permanently  up. 

In  cases  where  a  telephone  is  placed  at  an  inter- 
mediate station,  it  is  sometimes  required  to  be  able 
to  cut  one  or  other  of  the  terminal  stations  off  when 
speaking  to  the  other  station,  the  bell  being  left 
in  circuit  with  that  station  which  is  cut  out,  so 
that  should  that  station  make  a  call  the  latter  may 
be  heard.    This  arrangement  is  effected  b^j  xckft^xc^ 
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of  the  switch  shown  by  fig.  136.  This  switch  is 
provided  with  four  pairs  of  terminal  screws,  the 
two  terminals  in  a  pair  being  normally  in  connection 
with  one  another  by  means  of  springs.  A  cam 
piece,  Cy  fixed  to  the  switch  handle,  rides  over  these 
springs,  and  presses  them  away  from  their  contacts, 
and  at  the  same  time  connects  a  pair  of  these 
springs  together;  thus,  in  the  figure,  the  cam  has 
ridden  over  and  pressed  away  the  springs  fixed  to 
D  and  B,  from  the  contacts  of  terminals  ^and  h,  and 
has  at  the  same  time  connected  these  two  springs — 
that  is,  terminals  D  and  B,  together ;  whilst  the 
springs  being  pressed  away  from  contact  with  the 
two  inner  terminals,  d  and  ^,  the  latter  are  dis- 
connected. 

With  the  switch  in  the  position  shown,  the 
"  Down  "  line  is  connected  through  the  medium  of 
terminal  d,  and  the  spring  attached  to  it,  to  the  cam, 
-  f,  and  thence  through  the  medium  of  the  spring 
attached  to  terminal  b,  with  the  "  Bell"  and  earth. 
The  "  Up "  line  is  connected  through  terminal  u, 
and  the  spring  attached  to  it,  with  terminal  «,  and 
the  right-hand  wire  connected  to  the  telephone,  and 
thence  through  the  latter  with  terminal  l,  and  the 
spring  connected  to  it,  to  earth. 

If  the  switch  be  moved  to  "  i,"  then  the  "Up" 
line  becomes  connected  through  the  medium  of  the 
cam,  r,  with  the  bell,  to  earth ;  whilst  the  "  Down" 
line  passes  on  to  terminal  //,  thence  to  terminal  //, 
and  through  the  telephone  to  earth. 

Lastly,  if  the  switch  be  moved  to  "  3,"  then  the 
"  Up  "  line  is  connected  through  the  telephone  to 
the  "Down"  line. 

The  telephone,  of  course,  has  its  own  bell  in 
addition  to  the  local  bell,  which  is  subsidiary,  as  it 
were,  and  only  required  when  through  communica- 
tion is  cut  oft. 


Ijtotes. 


A  DETERMINATION  of  the  clectric  phenomena  which 
occur  on  contact  of  metals  and  gases  has  been  attempted 
by  Herr  Schulze-Berge  in  Berlin  {Wied.  Ann,  No.  2). 
He  worked  with  a  condenser  having  two  circular 
plates  of  a  given  metal,  the  upper  plate  being  con- 
nected with  an  electrometer  and  submitted  to  contact 
with  various  gases  or  to  vacuum  ;  the  lower  connected 
to  earth.  The  quantity  of  electricity  from  a  known 
source  requiring  to  be  communicated  to  the  upper 
plate  to  make  its  potential  equal  to  the  lower,  was 
measured.  Inter  alia,  ozone  was  found  to  make  gold, 
platinum,  and  brass  negative  to  a  plate  of  the  same 
metal  in  air.  Hydrogen  always  made  platinum  strongly 
positive,  while  its  influence  on  gold  was  hardly  per- 
ceptible, and  on  brass  qualitatively  various.  Chlorine 
made  platinum  negative ;  ammoniacal  gas  (from 
aqueous  solution)  made  brass  positive.  The  amount 
of  difference  of  potential  with  as  similar  a  treatment  as 
possible  of  a  given  pair  of  plates  was  very  different 
in  the  several  observations  of  a  series.  Nor  could  a 
certain  relation  be  discovered  between  it  and  the  time 
of  action  of  the  gas.  It  was  greatest  with  two  platinum 
plates,  one  in  hydrogen  (viz.,  0*214  D).  It  gradually 
decreased  to  a  point  generally  somewhat  short  of  that 
at  the  beginning.  As  to  the  cause  of  this  decrease,  the 
author  thinks  it  probable  that  SI  gradual  neutralisation 
0/  the  electrical  double  layer  takes  place. 


A  Disturbing  Cause  in  Telephonic  Trans- 
mission.—By  M.  Gaiffe. — Two  rods  of  equal  length 
having  been  cut  from  the  same  steel,  of  a  quality  sus- 
ceptible of  strong  polarisation  without  having  been 
tempered,  one  of  them  was  magnetised  as  strongly  as 
possible,  and  they  were  then  introduced  into  a  tele- 
phonic circuit.  On  striking  them  both  in  the  !^rae 
manner  it  was  found  that  the  magnetised  rod  gave 
energetic  currents,  whilst  the  other  was  relatively  inac- 
tive. This  fact  seems  capable  of  explanation  on  Ampere's 
theory.  In  a  vibrating  magnet  there  should  be  produced 
currents  analogous  to  the  extra  currents  which  arise  in 
a  solenoid,  when  the  respective  position  of  the  spirals 
is  modified  by  making  it  vibrate. — Comptes  Rcndus. 

Application  of  the  Microphone  for  the 
Discovery  of  Subterranean  Watercourses. — 
Count  Hugo  V.  Engenberg,  being  desirous  of  finding  a 
source  of  water  for  his  castle  at  Tratzberg,  near  Hall, 
in  the  Tyrol,  made  use  of  microphones,  sunk  in  the 
ground  on  the  declivity  of  the  hill,  and  connected  sepa- 
rately with  a  single  telephone  and  a  small  battery.  He 
intends  to  conduct  the  experiment  by  night,  when  dis- 
turbing sounds  and  vibrations  of  the  ground  arc  less 
frequent  than  by  day.  The  apparatus,  near  which  a 
stream  of  water  flows,  will  pass  the  sound  to  the  tele- 
phone, and  thus  reveal  the  spring.  Stagnant  water 
will,  of  course,  have  no  effect, —  Oest err.- Un£^ar.  Post. 

The  National  Theatre  in  Buda-Pest  is  now  illu- 
minated with  the  electric  light.  Five  lamps  of  ground 
glass,  arranged  to  burn  for  eight  hours,  are  fixed  near 
the  ceiling,  and  are  worked  by  a  dynamo- electric  m;i- 
chine. — Pester  Lloyd. 

On  the  Secondary  Battery  of  M.  C.  Faure. — 
By  M.  E.  Reynier. — The  researches  of  M,  Gaston  Plante 
on  the  polarisation  of  voltameters  have  led  this  learned 
physicist  to  the  invention  of  secondary  couples  wi.h 
lead  plates.  These  couples  accumulate  and  store  up', 
so  to  say,  the  electricity  produced  by  any  electro-motor. 
M.  Plante  has  succeeded  in  giving  his  couples  a  great 
capacity  of  storage  by  means  of  successive  charges  and 
discharges  effected  methodically.  This  work  oi  forma' 
tion  has  the  effect  of  developing  on  the  surface  of  the- 
lead,  and  to  a  certain  depth  in  the  thickness  of  the 
plates,  layers  of  oxide  and  of  reduced  metal  in  a  state 
of  division  favourable  to  the  formation  of  the  secondai^* 
current.  A  Plants  element  of  0*5  square  metre  of  sur- 
face, properly  formed,  can  store  up  a  quantity  of  electro- 
chemical energy  capable  of  heating  to  redness  for  ten 
minutes  0'o8  m.  of  a  platinum  wire  of  O'OOI  m.  in 
thickness.  By  the  discharge  in  tension  of  a  great 
number  of  secondary  couples,  previously  charged  in 
quantity,  M.  Plants  has  succeeded  in  obtaining  very 
high  electric  tensions,  which  he  has  further  increased 
by  the  aid  of  his  rheostatic  machine.  Some  engineers 
see  in  this  battery  the  general  solution  of  the  question 
as  to  the  transportation  and  distribution  of  electricity, 
and  consequently  of  energy  in  all  its  forms — mechanical 
force,  heat,  light,  chemical  action,  &c.  But  in  order  to- 
obtain  these  results  it  was  necessary  to  give  the  appa  • 
ratus  a  greater  capacity  of  storage,  along  with  a  less 
weight  and  bulk.  This  has  in  tact  been  effected  by 
M.  Faure,  whose  improvements  render  the  industiial 
accumulation  of  electricity  possible.  The  secondan- 
battery  of  M.  Faure  is  a  modification  of  the  Plante- 
battery.  The  electrodes  are  of  lead,  plunged  in  water 
acidified  with  sulphuric  acid,  but  its  formation  is  more 
thorough  and  more  rapid.  In  Plant6*s  battery  the  for- 
mation is  limited  by  the  thickness  of  the  lead  plates.. 
M.  Faure  gives  his  couples  rapidly  an  almost  boundless 
power  oi  BLCCttmulation  by  coating  the  electrodes  with 
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>  layer  o(  taongy  lead,  formed  and  kept  in  its  place 
in  tbe  following  mannei: — The  two  lead  piates  of  the 
element  are  each  covered  mth  red  lead,  or  another  in- 
wluble  Diide  of  lead,  and  are  then  surrounded  with  a 
fek  pailition,  kept  in  its  place  with  rivet*  of  lead  ; 
these  two  electrodes  are  then  placed  near  to  each  other 
in  a  recipient  containing  acidulated  water.  IF  they  .ire 
very  long  they  are  rolled  in  a  spiral.  The  couple  being 
thns  fitted  up  requires  merely  to  be  traversed  by  an 
electric  current,  which  brin^  the  red  lead  to  the  stale 
«[  peroxide  upon  the  positive  electrode,  and  to  the  State 
of  reduced  lead  on  the  negative  electrode.  As  soon  as 
the  whole  mass  has  been  electrolysed  the  element  is 
formed  and  charged.  On  discharging  the  reduced  lead 
is  oxidised,  and  ihe  peroiidised  lead  is  reduced  until 
the  element  becomes  inert,  and  is  ready  to  receive  a. 
new  charge  of  electricity.  Practically  a  Faure  battery 
<t  75  kilos,  can  thus  store  up  a  quantity  ot  electricity 
capable  of  doing  the  work  of  one  horse-power  for  an 
(mar.  Calculations  based  upon  thermo- chemical  data 
*ow  that  the  weight  ot  the  apparatus  may  be  much  re- 
doced.  The  yield  of  the  Faure  battery  may  in  certain 
conditions  reach  So  per  cent,  of  the  work  expended  in 
cfcai^ng  it. — Camples  Rendus. 

A  LARGE  meeting  of  telegraph  clerks  was  held 
ncenlly  at  Newcastle-on-Tyne.  Severe  disappoint- 
nent  was  expressed  at  the  continued  absence  of  any 
DotiGcatlon  from  the  authorities  as  to  whether  steps 
ate  being  taken  to  remove  Iheir  grievances.  The 
following  resolution  was  unanimously  adopted:  — 
"That,  in  the  opinion  of  this  meeting,  there  is  ground 
i«r  grave  anxiety  on  the  part  of  the  telegraph  staflF 
owing  to  the  prolonged  delay  in  the  announcement  of 
uy  scheme  of  revision  for  their  department,  and  the 
aWnce  of  any  official  intimation  that  the  grievances 
of  which  they  have  so  long  complained  are  recognised, 
and  that  redress  is  contemplated.'' 

Voelkbr's  Dynauo-Electrtc  Maciiinb. — The  ar- 
mature-cores of  this  machine,  which  is  shown  by  the 
Gfnre.are  composed  ofwires  held  in  slots  in  a  cylindrical 
tarrier,  the  ends  of  the  wires  being  bent  down  upon  the 
vires  of  the  bobbin  and  the  inside  of  the  carrier. 
Water  is  conveyed  through  the  hollow  shaft  and  dis- 
tributed, by  means  of  small  holes  in  the  shaft,  upon 
absorbent  material,  which  lines  the  Inner  portion  of  the 


annature.  An  Archimedean  screw  within  thearmature 
creates  a  draught  of  air  through  the  machine  in  contact 
with  the  wet  absorbent  material  The  various  parts  of 
tbe  machine  are  as  follows  : — The  iron  nice  field  mag. 
twts,  I  I,  armature  bobbin  cores,  A  A,  iron  cylinder,  c, 
absorbine  lining,  r,  screw,  a,  hollow  shaft,  b,  commu- 
tator, H,  brushes,  k  h',  bobbins,  k  k,  beatings,  o  o',  water 
pipe,  r,  valve,  n,  packing  boxes,  p p',  and  pulley,  s. 

Locxwood's  Tklkphone  Transmitthb.  —  This 
traasmitter,  shown  by  the  figure,  consists  of  a  fixed 
netal^Hndcr  or  baae  supporting  the  microphone  and 
iodosiBg  tha  coil.  A  dome  or  mouth-piecs,  made 
•o  Ute  form  of  a  holl?*  hemisphere,  fonni  a  cover  for 


the  transmitter  I  this  dome  or  mouth-piece  is  made 
adjustable  or  susceptible  of  being  rotated  on  its  base  or 
support.  A  filed  cylindrical  melal  stand  supports  the 
microphone  and  incloses  the  coil.  The  fixed  hollow 
metal  stand  or  base  supporting  the  microphone  and  in 
closing  the  coi),  in  combination  with  a  uire  or  conductcr 


ngsaid  fixed  base  with  the  ground,  substantially 
as  and  lor  the  purpose  described.  The  microphone 
itself  consists  of  a  disc  of  carbon  lying  on  two  support- 
ing pieces  of  the  same  material. 

Mr.  Eotiott  has  recently  patented  a  new  method  of 
regulating  (he  generation  of  electric  currents;  in  this 
arrangement,  which  is  indicated  by  the  figure,  he  employs 
the  reverse  current  from  an  electric  engine  lo  intensify 


the  field  magnets  of   the  generators.    The  engine  is 
driven  by  the  current  from  the  generators,  and  its  speed 

varies  with  the  strength  o(  the  current, 

A  NOVEL  method  of  laying  telegraph  wires  has  been 
patented  in  America  bjr  Mr.  E.  T.  Greenfield.  Tb.A 
method  contists  in  caitjitiiUift  «n&^  (A  "Cn^  Vvts  \tti7k. 
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matically  along  anothei  v 
direction  between  the  two 
purpose  is  shown  by  the  figure. 

Boston  Telegram  13  the  title  of  a  new  telegraphic 
paper  published  in  Boston,  America.  The  jubiect 
matter,  besides  being  oE  the  class  usua]  to  such  publi- 
cations, is  also  of  a  humorous  character,  with  corres- 
ponding illustrationa  well  executed. 

One  of  the  automatic  machines  which  prints  the 
news  on  tapes  of  paper  at  the  clubs  is  said  to  have 
delivered  a  portion  of  its  message  on  (he  Opium  Bill 
thus : — "  8.30,  Mr.  Pease  still  drugging  the  House."  It 
should  have  been  "  addressing." 

Nickel. — The  French  official  returns  of  tbc  importa- 
tion of  nickel  into  France  during  1679,  show  that 
56:,568  kilogrammes  of  nickel  ore  came  from  New 
Caledonia,  where  lately  large  deposits  of  this  metal 
have  been  discovered. 

A  NEW  galvanic  battery  is  stated  to  have  been 
invented  by  Mr.  Coad,  which  in  combination  with  Mr. 
Banting  Rogers'  method  of  dividing  the  current,  is  said 
to  give  wonderful  results  with  the  electric  lamp.  A  20 
cell  batterygavealight  of  200  candle-power  at  intervals 
of  thirty  hours  for  a  month  without  requiring  any 
replenishing.  As  the  new  system  is  shortly  to  be 
introduced  to  the  public  we  shall  probably  hear  some- 
thing more  of  it. 

More  than  once  recently  the  electric  lamps  on  Black- 
friars  Bridge,  in  Bridge  Street,  at  Ludgate  Circus,  in 
St.  Paul's  Churchyard,  and  along  a  portion  of  Cheap- 
side — the  lamps  supplied  on  the  Brush  system — were 
suddenly  extinguished.  As  there  have  been  very  few 
gas  lamu  in  the  streets  lighted,  the  extinction  of  the 
electric  light  placed  those  Iboroughfares  in  total  dark- 
ness, to  the  great  inconvenience  of  passengers  and 
drivers  of  cabs  and   omnibuses.      The  cause  of  the 


failure  was  defective  insulation  of  the  wires ;  the  Utter 
are  being  renewed  by  ones  of  stronger  make,  which 
will  obviate  any  future  failure. 


ITtto  f  ateirfs— 1881. 

1636.  "  Improvements  in  apparatus  (or  producing 
motion  by  electricity,  specially  applicable  to  regulai. 
ing  the  electromotive  force  in  systems  of  applying  or 
distributing  energy  by  electricity  for  lighting  or  Other 
purposes."    St.  G.  L.  Fox.     Dated  April  14. 

1653.  "  El«"i<:  !»"•?»-"  J.H.Johnson.  (Com- 
municated  by  the  Societe  fa  Force  et  la  Lnmiiie, 
Societe  Ge'nerale  d'Electricili!.}     Dated  April  14. 

1670.  "Electric  lamps."  G.  S.  Gkiuston.  Dated 
April  16. 

Secondary  electric  or  galvanic  batteries.' 


J.   H.  J< 
Dated  April  16. 

1679.  "Impi 
exchange  syste 


(Communicated  by   C.   A.   Faure.) 


communic.ition." 


n  telephonic  and  telegraphic 
,  and  in  insulating  and  mounting  the 
used  for  telephonic  and  telegraphic 
J.  N.  CuLBEKTsos  and  J.  W. 
Brown.    Dated  April  16. 

16S3.  "  Electrical  apparatus  for  signalling  betweea 
railway  trains  in  motion  and  between  trains  and 
stations."  A.  M.  Clark.  (Communicated  by  A. 
d'Auriac.)     Dated  April  16. 

1685.  "Electric  lamps  orregulators."  A.M.Clabi. 
(Communicated  by  J.  M.  A.  (Arard-Lescoyer.)  Dated 
April  18. 

1696.  "Telegraphy."  S.  PlIT.  (Communicated by 
O.  Lugo.)     Dated  April  19. 

1699.  "  A  new  or  improved  method  of  block  signal- 
ling for  railways."  J.  Wetter.  (Communicated  by 
R.  S.  Jennings,)     Dated  April  19. 

1726.  "  Electrical  call  or  signal  apparatus  for  tele- 
graphic or  telephonic  purposes."  W.  R.  Laki. 
(Communicated  by  D.  H.  Rice  and  J.  B.  Currier.) 
Dated  April  30.     iCoatfUle.) 

1745.  "Electrical  batteriet."  C.  D.  Abbl-  (Com- 
municated by  P.  Jablochkoff.)     Dated  April  aa. 

1762.  "  Production  of  the  materials  to  be  employed 
for  the  purposes  of  electric  insulation."  J,  A.  Flkming. 
Dated  April  33. 

177a.  "[Receiving  and  transmitting  apparatus  of 
printing  telegraphs."  W.  J,  Burnsidb.   Dated  April}]. 

1783.  "Devices  for  measuring  the  electric  current 
passing  through  or  used  upon  a  certain  circuit."  E.  G- 
Brewer.  (Communicated  by  T.  A.  Edison.)  Dated 
April  2S- 

1787.  "  Dynamo -electric  machines."  A.  M.  CtAS*. 
(Communicated  by  H.  J.  MQIIer  and  A.  Levett.)  Dated 
April  25. 

1789.  "Improvements  in  block  signalling  on  nil- 
ways  and  in  apparatus  connected  therewith."  J.  W< 
Flbtchbr.     Dated  April  a6. 

:796.  "Railway  signalling."  H.  Morris.  Dated 
April  26. 

i8oi.  " 
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"  Galvanic  soles  for  shoes  and  boots,  chiefly 
[e  as  socks  (or  same."  G.  W.  Von  Nawkocki. 
nicited  by  A.  Wenand.)     Dated  April  27. 

"  Current  governors  for  dynamo-electrEc 
s."  H.  J.  Haddan.'  (Communicated  by 
ush.)     Dated  April  28. 


•■Im 


elec 


"  Improvements  in  the  conslruction  oE  rait- 
d  in  the  adaptation  thereto  of  telegraph  wires." 
..  Reddie.     (Communicated  by  J.  Htmebelle.) 

"Telegraph  cables  and  other  electrical  con- 
'    W.  T.  HeNLtv.     Dated  April  30. 
"Electric   telephones."     W.    Mais.      Dated 

"  Electro-telegraphic  apparatus."  J.  H. 
M.    Dated  May  3. 

"  Manufacture  of  carbon  conductors  for  incan. 
slectric  lamps."     E.  G.  Brbwer.     (Communi. 

T.  A.  Edison.)     Dated  May  3. 

"  Improved  construction   or  arrangement  of 
amp."    J.  B.  Rogers.    Dated  May  3. 
"Improvements  in  apparatus  for  alarm  signals 
ay  trains."      Comtb   (Piekeb  Ahbjorn)   db 

"  Electric  irc  lamps."    J.  Brockie.    Dated 

"  System  of  electric  lighting."    E.  G.  Brewkr. 
nicated  by  T.  A.  Edison.)     Dated  May  4. 
"  Electro-telephonic,  or  telephonic  apparatus." 
i^KE.     (Communicated  by  L.  Maiche.)     Dated 

"An  apparatus  for  controlling  the  lowest 
f  water-lerel  and  the  maximum  temperature 
I   boilers  by  the   medium  of  electricity."     C. 

{Communicated  by   R.   S.   KopfT.)      Dated 

"  Improvements  in  magneto -electric  machines, 
:ircuils,  and  in  the  method  of  operating  Ihem." 
[.     Dated  May  5.     {Camplelr.) 


STRACTS    OF    PUBLISHED 
SPECIFICATIONS,   1880. 

"  Railway  signalling."  Alphonse  Aucuste 
(A  communication  from  abroad  by  Joseph 
,  of  Paris.)  Dated  June  17.  8d,  The 
\  every  train  is  automatically  marked  so  that 
f  of  the  neighbouring  stations  may  see  the 
te  of  the  way,  calculate  the  speed  of  the  trains, 
ase  of  probable  danger  give  the  necessary  in- 
s  (or  slackening  the  march  or  stopping. 
if  divers  sorts  are  transmitted  by  said  chief  of 
vhicb  are  instantaneously  perceived  by  all  the 

all  the  extent  of  the  way  ;  the  machinists  can 
r  locomotive  and  prevent  all  collision.  Other 
tubh  the  machinists  to  advise  that  the  orders 

bare  been   well   understood  and  punctually 


executed.  Finally,  on  th«  other  hand,  it  is  possible 
for  any  train  in  distress  to  call  for  the  assistance  i( 
may  be  in  need  of,  which  succour  can  be  sent  to  the 
very  spot  where  it  is,  said  spot  being  always  very 
exactly  pointed  out. 

3436.  "  Securing  telegraph  wires  to  their  insu- 
lators." Arthur  Edward  Gilbert.  Dated  August 
35.  3d.  Has  reference  to  the  gripper  described  in 
the  number  of  the  Telegraphic  Journal  for  Sep- 
tember 15,  1S80.  (Void  by  reason  of  the  patentee 
having  neglected  to  file  a  specification  in  furtuance  of 
the  condiliont  of  the  Utters  patrnt.J 

3784.  "Electric  type  printing  telegraph  apparatus." 
Georg  Jonas  Drostk,  Dated  September  18.  lod. 
Has  reference  to  type  printing  telo^raphs  in  which,  by 
continuous  contact  closings  and  inteiruplioiii  of  the 
line  current  passing  through  the  electro -magnets  o(  the 
instruments  <n  connection,  the  type  disc  is  moved  round 
from  letter  to  letter  until  the  type  of  the  letter  to  be 
telegraphed  stands  opposite  the  printing  appliance 
which  when  put  into  action  prints  it  on  a  paper  band. 

3309.  "  Dividing  and  subdividing  the  electric  cur. 
rent  for  lighting."  John  Bantino  Rogers.  Dated 
September  30.  6d.  The  object  of  this  invention  is 
improved  means  and  apparatus  for  dividing  and  sub- 
dividing the  electric  current  for  lighting  purpi  sei,  by 
means  of  conical,  semispherical,  or  bell. shaped 
apparatus  of  copper  (siiown  by  the  ^gure),  to  the  apex 


of  which  is  a  clip  or  other  appliance  (or  the  attach- 
ment of  the  primary  wire  from  a  dynamo  or  other 
electric  force  producer,  and  with  a  series  of  other  clips 
or  appliances  at  the  band  of  the  apparatus,  to  which 
other  wires  can  be  connected  for  conducting  the  fluid 
to  any  desired  number  of  lamps  or  carbons.  The  apex 
of  the  apparatus  is  flat  or  nearly  so,  and  of  greater 
thickness  than  the  body,  that  the  fluid  may  be  ac- 
cumulated and  governed  in  and  by  the  apparatus, 

3880.  "Systems  of  conductors  for  the  distribution 
of  electridty,  &c."  Peter  Jbhsbn.  (A  communica- 
tion  from  abroad  by  Thomas  Alva  Edison,  of  Menio 
Park,  America.)     Dated  September  34.    6d.    Where 

as  possible  an  equal  electromotive  force  or"pressure" 
be  maintained  in  all  parts  of  the  system.  When  how- 
ever each  let  of  conductors  are  run  out  from  the  central 
station  in  a  straight  circuit  containing  a  number  oE 
translating  devices,  the  ^ressuic,  ■«\twi  *.  ti'a.'nJDVi  <^ 
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;vices  are  in  operation,  is  apt  to  be  greatest  nearest 
e  central  station,  and  to  diminish  gradually  towards 
e  end  of  the  conductors,  this  "  drop  "  being  due  to 
e  resistance  o[  the  main  conductors.     The  object  oE 


0= 


Ihi 


such  ii 


ing   the 


■regulan 
tly  throughout  the  entire 
This  is  accomplished  by 
conaucton  leaaing  directly  from  the  suurce  01  energy 
as  feeding  conductors  only,  placing  no  lamps  ordinaTiiy 
in  (he  circuit  connected  directly  to  the  source,  placing 
the  lamps  or  tianslaling  devices  upon  service  or  lamp 
circuits  which  connect  to,  and  are  fed  by,  the  feeding 
conductors,  in  such  manner  that  all  the  lampclrcuiis 
are  electrically  distant  substantially  from  the  source  of 
electricity  by  the  same  mass  of  conductor.  By  so  doing 
the  greater  portion,  if  not  all,  the  drop  occurs  in  the 
feedmg  conductors,  the  pressure  in  the  service  or  lamp 
circuits  being  practically  uniform  at  all  points.  The 
figure  shows  one  method  of  carry  ingout  the  arrangement, 
(fn  this  figure  the  main  conductors,  although  shown  of 
uniform  thickness,  in  reality  are  made  larger  at  their 
home  ends,  gradually  tapering  at  the  outer  end  of  the 
system.) 


WiLI 


(A  communication  from  abroad  by  Elihu  Thomson,  of 
America.)  Dated  September  28.  8d.  Relates  to  im- 
provements in  apparatus  for  the  generation  and  utilisa- 
tion of  electricity  by  means  o(  magneto  and  dynamo- 
electric  machines  of  improved  construction,  whereby  a 
very  high  electromotive  force  is  obtained  with  the  ad- 
vantages of  lightness,  compactness,  and  durability.  In 
tigs.  I  and  2,  N  represents  a  hollow  shell  or  cylinder 
of  iron  constituting  one  pole  of  the  field  magnet.     The 


Fig.  I. 


outer  ed^c,  r,  of  this  cylinder  is  flanged,  and  its  innA 
face,  H,  IS  shaped  to  conform  to  the  circular  outline  of 
the  armature  oE  the  machine  as  shown.  IE  desired,  a 
solid  cylinder  may  be  used  instead  of  a  hollow  one. 
An  opening  (or  openings)  through  the  Eace,  h,  is  pro- 
vided, as  at  o.  to  allow  the  circulation  oE  air  through 
the  centre  of  the  shell,  N.  A  similar  shell  of  iron,  s,  is 
placed  opposite  to  the  said  shell,  H,  and  is  also  flanged, 
as  shown  at  f'  ;  this  shell,  s,  constitutes  the  opposite^ 
pole  of  the  field  magnet.  In  the  figure  the  shell,  s,  is 
shown  coveted  by  its  coll,  c',  c'.    Bars  or  pieces  oE 


iron,  B,  B,  serve  to  connect  the  flanges,   F,  f',  and  Ut      I 
preferably  let  into  holes  in  the  latter  ;  these  bars  are  of 

sufhcient  number  and  size  to  make  thorough  magnetic 
contact  between  the  aforesaid  flanges,  f,  f'.  The  coils 
of  insulated  wire,  c,  C,  and  c',  c',  surround  the  fieU 
magnet  poles,  N  and  s,  and  also  the  armature  of  tbe 
machine,  and  serve  for  the  direct  magnetisation  of  tbe 
said  poles,  and  oE  the  armature  itseir  Rings,  R,  R,  of 
metal  or  other  suitable  material,  may  be  provided  to 
keep  the  coils,  c,  c,  and  c',  c',  in  place,  since  in  mast 
cases  the  latter  project  beyond  the  poles,  N  and  5,  aod 
over  the  armature.  If  desired,  the  two  coils,  c,  c  ,  c',  c'. 
may  be  combined  to  form  a  single  coil.  The  electric 
current  traversing  the  coils,  c  and  c',  for  magnetisation, 
travels  in  the  same  direction  in  both  coils,  and  may  be 
derived  either  from  the  machine  itself,  or  from  aoj 
other  suitable  source  i  the  opposing  faces  of  the  poles, 
N  and  s,  are  thereby  magnetised  with  opposite  polari- 
ties.  The  bnr<i,  n.  are  situated  near  the  outside  of  the 
coils,  c,  c',  and   arc  therefore  ma^nelised   by  the  slid 


coils,  the  direction  o(  their  magnetisation  being  sacb 
as  to  intensify  the  magnetisation  of  the  poles,  n  ands. 
The  opposing  faces,  H,  H,  of  the  said  magnets,  N  and  S, 
between  which  faces  the  armature  revolves,  form,  as 
shown,  portions  of  a  hollow  sphere,  the  armature  itidl 
when  wound  with  wire  being  spherical  in  oulline.  ; 
represents  a  portion  of  the  arm  supporting  the  jourolb 
oE  the  shaft  oE  the  armature,  aad  /,  /',  are  the  ImI 
of  the  machine.  The  armature  employed  in  the  presoii 
invention  is  spherical  in  form,  as  above  stated,  tkit 
form  being  found  to  possess  great  advantages. 


€axttsigiaribtmt. 

DESTRUCTION    BY    LIGHTNING. 

To  the  Edilor  of  The  TsLMftAFHic  Jourkal. 

Sir, — The  accident  which  occurred  on  the  afth  olt* 

at  the  Board  School  in  Orann  Street,  SouthiRrfc,>> 

another  [jroof  to  me  bow  little  care  ii  Ukae,  ct«b  tf 

such  institutions  (othervite  to  ircit   mansfe^  as  df 


May  15,  1881.] 
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London   School  Board,  to  protect  life  and  property 

against  the  destructive  influences  of  the  fiery  flashes 

from   the  clouds.      It   is  more  than  a  century  since 

Benjamin  Franklin  showed  us  the  simple  method  of 

protection  against  lightning,  and  it  may  seem  almost 

incredible  that  hundreds  of  buildings  are  still  annually 

destroyed,  and  hundreds  of  lives   lost   by  these  dis. 

charges  of  electricity.     I  have  just  received  an  official 

letter  from  the  Minister  of  Agriculture,  Industry,  and 

Commerce,  of  Italy,  informing  me  that  during  the  16 

years  from    1864  to  1879  no  fewer  than   1,906    lives 

were  lost  in  that  country  through  fatal  accidents  from 

lightning.       I  beg  to  append  a  list  of  these  casualties, 

as  1  received  them  from  Rome.     Can  meteorological 

influences  be  traced  to  the  astounding  preponderance 

of  accidents  in  certain  years,  such  as  1868  and  1873  ? 

I  am,  &c., 

RICHARD  ANDERSON. 
Rose  Cottage,  New  Maiden, 
Surrey. 
aniAfay,  1881. 

Deaths  caused  by  lightning  in  Italy  in  the  years 

1864 — 1879  : — 


Yean. 

Deaths  per  Year. 

Males. 

Fcmalc«. 

1864 

91 

72 

19 

1865 

76 

54 

22 

1866 

54 

43 

II 

1867 

98 

62 

36 

1868 

237 

186 

51 

1869 

109 

79 

30 

1870 

no 

75 

35 

1871 

99 

76 

23 

1872 

134 

101 

33 

1873 

184 

136 

48 

1874 

167 

128 

39 

1875 

J37 

96 

41 

1876 

147 

114 

33 

1877 

92 

66 

26 

1878 

lOO 

82 

18 

1879 

71 

52 
1,422 

19 

Total 

1,906 

484 

NAPIER'S  SPEED  MEASURER. 

To  the  Editor  of  The  Telegraphic  Journal. 

Sir,— In  answer  to  Mr.  Moritz  Kohn's  letter,  desiring 
information  respecting  Napier's  speed  measurer,  which 
was  used  by  Mr.  Schwendler  in  his  experiments,  I  may 
say  that  although  the  instrument  satisfied  all  the  pur- 
poses required,  and  was  indeed  invaluable  in  showing 
the  exact  speed  at  sight  to  the  slightest  variation,  it 
was  not  in  the  form  quite  suited  for  the  market,  nor 
did  it  embody  some  important  improvements  which 
Mr.  Napier  has  since  been  working  out.  As  soon  as 
the  final  forms  of  this  instrument,  for  the  various  pur- 
poses to  which  it  is  applicable,  are  arranged,  I  shall  be 
able  to  furnish  you  with  a  full  description  and  explana- 
tory drawings. 

Yours  faithfully, 

SHOWSPEED. 


THE  COLOUR  OF  THE   ELECTRIC    LIGHT. 

To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — ^Your  correspondent "  Electron  "  remarks  on  the 
colour  of  the  elearic  lights  now  at  work  in  the  City. 
Having  given  special  Attention  to  this  subject,  1  hope 


you  will  allow  me  to  trespass  on  your  valuable  space 
with  a  few  remarks.  First,  as  regards  the  Brockie 
system,  to  which  he  justly  says  *•  the  highest  encomium 
is  paid,"  I  consider,  with  all  due  allowance  for  the 
excellence  of  the  Gramme  machine,  that  the  success  is 
mainly  due  to  the  carbons,  which  are  a  special  make 
of  the  Electric  Carbon  Company  of  London.  Having 
noticed  the  unpleasant  effect  of  the  blue  light  in  the 
electric  arc,  I  experimented  for  some  time  as  to  the 
best  way  of  improving  the  light,  and  I  found  this  could 
be  done  in  three  ways :  first,  by  incorporating  lime  or 
magnesia  with  the  carbons  at  the  time  of  combustion. 
This  partly  takes  place  in  the  Jablochkoff  candle,  but 
with  better  result  in  a  lamp  of  mine  in  which  the  elec- 
tric arc  is  caused  to  impinge  on  a  block  of  lime  aivd 
produce  a  pesfectly  steady  light.  The  second  plan  is 
by  introducing  such  substances  into  the  carbon,  which, 
without  interfering  with  the  resistance,  should  tone  the 
light  and  nullify  the  effect  of  the  violet  rays ;  this  plan 
is  carried  out  at  Cannon  Street  Station.  The  third 
method  is  by  colouring  the  glass  globes  with  a  suitable 
pigment,  which  should  so  colour  the  light  that  it  almost 
resembles  that  from  a  powerful  gas  burner.  Numerous 
experiments  with  coloured  globes  have  been  carried 
out  with  the  view  of  lighting  the  picture  galleries  at 
South  Kensington,  for  which  purpose  the  electric  light 
has  hitherto  not  been  found  suitable.  With  suitably 
coloured  globes  I  should  have  no  hesitation  in  lighting 
the  interior  of  any  theatre,  and  besides  a  considerable 
saving  of  cost,  could  do  away  with  that  dangerous  and 
unsightly  gas  furnace — the  sun  burner.  Curiously 
enough  the  carbons  used  in  the  four  systems  noticed 
by  your  correspondent  are  each  made  in  different 
countries.  The  Jablochkoff  candle  comes  from  France, 
the  Siemens  from  Germany,  the  Brush  from  America, 
and  lastly  those  used  with  the  Gramme  are  of  home 
production,  the  quality  of  which  we  have  no  reason  to 
be  ashamed  of. 

Your  obedient  servant, 

KILLINGWORTH  HEDGES,  C.E. 

25,  Queen  Anne's  Gate,  Westminster. 
May  jih,  1881. 


HENLEY'S  OZOKERIT  CABLE  CORE. 

To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — It  may  be  of  interest  to  you  to  know  that  my 
company  has  secured  a  contract  from  the  Compagnie 
de  T^l^graphie  Sous-Marine  de  TAmerique  Centrale 
for  the  manufacture  and  laying  of  a  submarine  tele- 
graph cable  of  about  400  miles,  to  be  laid  from  Belize 
(British  Honduras)  to  ihe  island  of  Cuba.  By  means 
of  this  cable  and  its  tributary  land  lines  all  Central 
America  will  be  telegraphically  connected  with  the 
United  States  and  Europe.  It  is  now  being  made  at 
our  works,  and  arrangements  have  been  entered  into 
for  its  being  laid  during  the  ensuing  summer. 

I  may  mention  that  my  patent  ozokerited  core  will 
be  used  ;  the  insulation  of  this  core  is  ten  times  higher 
than  gutta-percha,  as  proved  by  Mr.  Preece  of  the 
General  Post-Office,  and  it  is  coming  largely  into  use 
for  telephones,  torpedo  cables,  &c.,  &c. 

I  am.  Sir,  yours  truly, 

(For  W.  T.  Henley), 

Managing  Director. 

8,  Draper's  Gardens,  Throgmorton  Street,  G.  S. 

April  30//«. 

P.S. — I  inclose  a  co^^  ol  >\x, '^t^ft^^^^  \«^^\H.Vix 
your  perusal. 


SIh  April.  1881. 

;e5ls  we  have  made  of 
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ti  from  the  above  that  the  quality  of 
juui  Luic  tuiiipares  very  tavourab]/  with  that  of  gutta- 
percha. It  appears  to  deserve  a  trial  as  the  core  of  a 
submarine  cable. 

Um, 


Insulation  ,. 
Tempera  tun 
It  will  be  SI 


¥ 


^rottebiiigs  of  .Sotieties. 

THE   SOCIETY   OF   TELEGRAPH    ENGINEERS 
AND   OF   ELECTRICIANS. 

Am  ordinary  general  meeting  of  this  Society  was  held 
on  Thursday.  April  28th,  Mr.  Latimeh  Clark,  vice- 
president,  in  the  chair.  The  minutes  ai  the  last  general 
meeting  having  l>een  read  and  confirmed,  and  the  Ii5t 
of  new  and  proposed  members  read,  the  postponed 
discussion  on  Mr.  St.  George  Lane  Fox's  paperon  "The 
application  of  electricity  to  lighting  and  heating  for 
domestic  and  other  purposes  "  was  opened. 

Mr.  ShoolbbEd  said  that  it  seemed  to  be  overlooked 
in  discussing  Mr.  Fox's  paper,  that  arc  as  well  as  in- 
candescence tights  would  have  to  be  considered  in  deal- 
'ith  the  problem  of  general  electric  lighting.  The 
idescence  lights  [lossessed  the  great  advantage  of 
not  requiring  regulation  like  the  arc  lights.  He 
thought  that  there  would  be  considerable  difficulty  in 
getting  the  lamps  of  equal  resistance.  He  would  ask 
whether  the  earth  was  used  as  a  return  circuit.  The 
meaning  of  subdivision  he  considered  had  been  not 
clearly  understood.  Putting  a  number  of  lights  in  one 
circuit  was  oot  subdivision.  There  could  be  no  doubt 
that  the  loss  of  light  resulting  from  employing  a 
number  of  lights  as  against  a  small  number  had  been 
very  much  ciaggerated,  and  was  very  much  less  than 
"IS  at  first  staled  ;  the  actual  loss  w.is  very  slight. 

Captain  Sale,  R.E.,  thought  that  the  estimate  of 
160  candle-power  per  liorse-power,  per  il  lb.  of  coal. 
was  not  at  all  a  fair  estimate.  In  the  case  of  gas,  the 
price  put  upon  il  represented  so  many  cubic  feet 
delivered  at  the  burners;  in  fact,  the  cost  of  the  coal 
in  electric  lighting  was  by  no  means  the  only  expense. 
Mr.  Alkxahder  Siemens  contended  that  competi- 
tjoti  in  electric  lighting,  as  in  everything  else,  was  a 
great  thing ;  he  thought  Mr.  Fox  deprecated  this. 
With  regard  to  Mr.  Fox's  theory  to  explain  the  action 
of  electricity,  he  could  not  see  the  use  of  employing  il  in 
the  place  of  the  ordinary  lhcoiy,m'n\c\\  was  quite  correct 
and  comprehensible.      He  could  not  agxee  with  Mr, 


Fox  that  incandescence  lighting  was  the  only  t„, 
suitable  lor  the  purpose  stated  ;  he  would  undertake  ti. 
light  with  arc  lights  if  he  were  asked  to  do  so.  The 
earth,  he  might  mention,  was  often  employed  as  a 
return  circuit,  but  it  was  very  essential  that  it  should  be 
thoroughly  good.  Oninionsas  regards  subdivision  hid 
decidedly  changed.  The  question  of  storing  up  energy  . 
had  often  been  spoken  of  ;  this  was  effected  in  reality 
if  the  engine  fires  were  banked  up,  as  the  energy  then 
remained  stored  in  the  coal.  . 

Mr.  Donovan  asked  in  what  respect  Mr.  Fox's  lamp 
differed  from  Swan's;  the  two  seemed  almost  eiactiv 
alike.     . 

Mr.  C.  F.  Vahlev  said  that  the  views  which  liad  been 
expressed  as  to  electricity  being  like  a 
fluid  were  quite  incorrect.  Faraday  had  thoroughly 
examined  the  question,  and  had  come  to  the  conctuiion 
that  electricity  was  quite  incompressible.  ElectridlJ 
was  a  vehicle  of  force,  not  a  form  of  latent  energy. 
The  calculations  as  to  the  resistance  of  the  lamps  he 
did  not  consider  correct ;  the  resistance  was  45  per 
cent,  less  when  hot  than  when  cold. 

Mr.  R.  E.  Crompton  said  that  the  incandescencr 
lamps  could  be  made  to  any  resistance  required.  Ai 
regards  the  cost  of  engine  power,  he  would  point  ou! 

.!._. ,._.._  ..   _  _.  ijjj  jjig  wort  required,  and 

proportionately  more  thin 
think  that  the  consumption 
ui    tuai    cuuiu   uc  eaiimaicd  at  less  than   ai  lbs.  pir 
hofse-power  per  hour. 

Professor  Pebrv  pointed  out  that  light  was  not  enerp 
only.    This  the  equation  to  the  force  si 

Mr.  HEINRtCKS  said  that  although  Mr.  Fox's  lamps 
were  in  many  respects  the  same  .is  those  of  Swan  aid 
Edison,  yet  the  tact  that  there  were  certain  small  point! 
of  difference  entitled  them  to  be  considered  as  impravc- 
ments,  as  in  any  other  invention. 

Mr.  Betts  considered  that  great  confusioa  exilteit 
in  the  definitions  of  the  terms  "series,"  "  multiplt, " 
"arc,"  &c.  He  thought  it  highly  advisable  that  the 
terms  should  be  more  clearly  defined. 

After  3  few  remarks  hy  Professor  AvRTOV,  Mr.  UsE 
Fox  rose  to  reply :  —With  reference  to  the  exact  cost »{ 
lighting  a  house  hy  his  system,  it  was  impossible  to  give 
a  definite  answer,  as  so  much  depended  upon  deliils- 
While  paying  a  great  tribute  to  Mr.  Edison  for  his  work, 
wliich  he  considered  had  been  chiefly  beneficial  by  tK< 
excitement  it  had  created,  he  would  point  out  that  hii 
own  patetits  were  prior  to  those  of  Edison,  The 
arranging  of  lamps  in  quantity  or  in  Series  really  de- 
pended entirely  upon  the  arrangement  of  the  wires  inil 
the  resistance.  &c.,  of  the  dynamo  machines,  bWh 
systems  could  be  made  to  answer  equally  well  if  neces- 
sary. His  paper  was  more  particularly  read  for  the 
purpose  of  eliciting  a  discussion  and  not  for  bringing 
forward  a  perfect  system  of  electric  lighting.  The 
practicability  of  coupling  up  dynamo  machines  in 
multiple  arc  had  been  doubted,  but  he  believed  Mr. 
Edison  had  practically  done  this.  If  engines  of  looo 
horse-power  were  employed,  they  could  certainly  be 
worked  with  an  expenditure  of  I  ilh.  of  coal  per  horse- 
power pet  hour.  He  thought  that  the  electric  light 
would  open  up  a  great  field  for  unemployed  labour. 
Arc  lights,  he  considered,  would  disappear  attogether  in 
time,  Bs  the  cost  of  the  carbon  electrodes  was  a  serious 
item  of  expense.  Captain  Sale's  remarks  he  did  not 
agree  with.  He  quite  thought,  with  Mr.  Betts,  that  the 
definitions  of  the  terms  he  referred  to  might  be  put 
clear  with  advantage,  fn  reply  to  a  question  with 
reference  to  the  electric  regulator,  he  would  State  Ih*t 
the  idea  was  purely  diagrammatic,  and  required  to  be 
practically  worked  out. 
The  meeting  then  adjourned. 
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LTndo-Euiiopean  Trlkghapk  Compasv.— The  (our- 
I  teenth  ordinary  ^neral  meeting  oE  the  shareholdera  of 
Ihis  Company  was  held  on  April  28th,  at  the  New 
Exchange-buildings.  Gearge-yard,  Lorn  bard- street, 
Colonel  J.  Hollnnd  in  the  chair.  The  chairman 
moved  the  adoption  of  the  report,  a  resolution  which 
was  seconded  by  Mr,  D.  Barlow.  The  chairman  said 
that,  befoire  putting  the  resolution  to  the  meeting,  be 
would  like  to  make  a  (ew  observations.  When  affairs 
were  reasonably  prosperous  reports  were  short,  and  ia 
proportion  the  main  facts  were  contracted  in  a  few 
words.  They  had  earned  .ftJ.ooo  more  gross  profits 
than  they  did  in  the  preceding  year,  while  their  outlay 
bad  only  been  about  ;^6oo  additional.  He  thought 
the  praprietors  would  admit  that  that  was  a  very  satis- 
factory result.  The  details  of  the  expenditure  were 
wt  forth  in  the  revenue  account,  and  any  further  in- 
formation he  would  be  happy  to  g'^^-  Sundry  creditors 
and  nindry  debtors  were  the  two  largest  figures,  the 
foRner  amounting  to  £l  2,975,  *"^  '*'s  latter  to 
^£30,896.  The  whole  of  those,  however,  bad  run  off. 
They  were  running  accounts  which  were  kept  on  both 
sides.  They  had  to  pay  certain  Bums  to  various  com- 
panies and  constituents,  and  they  had  to  receive  vari. 
out  sums  in  a  like  manner.  On  examining  the  list  of 
unsettled  accounts  for  the  last  month  they  found  only 
one  item,  and  that  was  ^700  due  Irom  the  Secretary 
uf  State  for  India,  and  therefore  they  were  pretty  well 
piisted  up  ;  and,  so  far  as  they  knew  and  so  far  as  Mr. 
Andrews  knew,  there  was  not  a  single  bad  debt.  Be- 
i»re  recommending  a  dividend,  the  directors  had  de- 
termined to  lay  aside  a  certain  sum.  Thus  they  bad 
set  aside  £j,SOO  to  reserve,  which  he  thought  the 
shareholders  would  agree  was  a  substantial  figure. 
Their  relations  with  their  customers  and  with  other 
companies  with  whom  they  had  business  transactions, 
continued  to  be  cordial,  and  there  was  every  reason  to 
hope  that  they  would  continue  so.  The  report  also 
referred  to  the  appointment  of  Mr.  Andrews  as  manag. 
ing  director  (hear,  hear).  He  was  glad  to  hear  that 
expression  of  approval,  although  he  never  doubted  for 
a  moment  that  the  shareholders  would  be  gratified  by 
the  announcement.  Mr.  Andrews'  duties  remained  the 
same  as  before,  and  the  appointment  was  realty  a  com- 
plimentary notice  of  his  exertions.  The  change,  how. 
ever,  placed  him  in  abetter  position  with  regard  to 
other  companies  and  the  Governments  associated  with 
them-  The  board  had  felt  that  anything  they  could  do 
•  to  raise  or  improve  Mr.  Andrews'  position  was  not  only 
I  a  pleasure  but  a  duty,  and  tliey  also  felt  It  their  duty  to 
[  communicate  with  the  Governments  of  Germany  and 
,  Russia  the  fact  that  Mr.  Andrews  had  been  appointed 
,  managing  director,  and  from  the  representatives  of 
those  Governments  replies  had  been  received  which  he 
*dcsired  to  read,  because  Mr.  Andrews  had  been  obliged 
to  be  in  constant  communication  with  them.  The  pre- 
sent German  Minister  ol  Posts  and  Telegraphs,  his 
Excellency  Dr.  Stephan,  wrote  as  follows; — "I  have 
been  informed  that  the  board  of  the  Indo-European 
Telegraph   Company  have  appointed  you   managing 


Permit  n 


:  to  express  to  you  my  congratula- 


nt.  Since  I  had  the  pic 
making  your  personal  acquaintance  at  St.  Petersburg 
in  1S75.  the  judicious  and  intelligent  conferences  then 
engaged  with  you  upon  administrative  and  tariR  queS' 
(ions  embraced  in  the  subject  of  ti'legraphy  have 
always  been  a  pleasant   remcmbr.mce   to  me.     I  am 


convinced  that  the  choice  of  the  board  could  not  have 
fallen  upon  a  more  competent  and  worthy  gentleman, 
and  1  congratulate  the  Company  on  their  having  you 
at  their  head  as  managing  director.  Accept  the  ex- 
pression of  my  particularly  high  esteem."  On  the  same 
•  subject,  his  Excellency  General  von  Liieders,  the  Di- 
rector-General of  the  Imperial  Russian  Telegraphs, 
wrote  : — "  1  have  received  your  communication  of  the 
3l3t  of  March,  sub  No.  2686,  and  I  am  much  pleased 
that  your  services  in  the  skilful  management  of  the 
Company's  business,  and  in  Ih'e  maintenance  of  the 
Company's  Interests,  have  been  acknowledged  by  your 
appointment  to  the  managing  directorship.  At  the 
same  time  I  beg  to  send  you  my  sinci^re  congratulation 
upon  this  promotion,  and  hope  that  the  good  relations 
hitherto  existing  with  my  Government  will  continue 
unaltered.  I  take  this  opportunity  to  assure  you  of  my 
continued  high  esteem."  Mr.  Grimstone  expressed 
satisfaction  at  the  past  position  of  the  Company,  and 
the  prospects  held  out  (or  the  future.  He  was  also 
pleased  to  find  that  the  board  had  acted  upon  a  sound 

fiHnciple  in  building  up  a  reserve  and  laying  the 
oundatlon  for  the  prosperity  of  the  Company.  The 
consequence  of  this  had  been  that  each  half  year  their 
properly  had  become  more  valuable.  The  chairman 
said  that  the  policy  which  Mr.  Grimslons  approved  of 
was  the  policy  which  that  gentleman  inaugurated  when 
he  was  at  the  board.  Although  there  was  no  parti- 
cular reason  for  supposing  that  the  result  of  the  pre- 
sent year  might  not  be  so  good  as  that  of  the  past, 
still  it  might  not  be  so,  as  they  had  done  a  great  deal 
of  business  with  the  Government,  owing  to  the  Can- 
dahar  question.  In  view  of  such  possible  fluctuations, 
It  was  thought  desirable  to  keep  the  dividend  at  its 
present  figure,  and  divide  anything  beyond  in  the 
shape  of  a  bonus.  The  resolution  for  the  adoption  of 
the  report  was  carried  unanimously,  and  the  dividend 
therein  recommended  was  declared.  The  directors 
having  been  authorised  to  contribute  to  the  servants' 
assurance  endowment  and  pension  fund,  in  accordance 
with  the  intimation  contained  in  the  report,  the  retir. 
ing  directors.  Messrs.  W.  H.  Barlow,  A.  Delbruck,  and 
J.  B.  Gossler,  and  the  retiring  auditors,  Messrs.  Kemp, 
Ford,  &  Co.,  were  unanimously  re-elected,  and  the 
meeting  closed  with  a  vote  of  thanks  to  the  chairman 
and  directors. 


SuBMARFME  Carles  Trust- — The  tenth  annual 
ordinary  meeting  of  the  certificate  holders  in  this  trust 
took  place  on  May  3rd,  at  No.  66,  Old  Broad-street. 
Mr.  J.  Pender,  M,P..  presided.  The  accounts  for  the 
financial  year  submitted  showed  that  the  revenue  for 
the  twelve  months,  including  the  balance  brought  from 
last  year's  accounts,  vi^.,  ^2,539  lis.  7d..  and  the 
dividend  on  the  Eastern  Extension  Shares  {£t,6g6) 
referred  lo  in  the  last  report,amounted  10^15, gij  (js.4d. 
The  expenses  of  the  trust,  including  the  sum  of 
.£303  i8s.  id.  legal  charges  in  excess  of  the  amount 
already  reserved  for  the  purpose,  amounted  to 
.£1,647  iSs.  6d.  Payment  oE  two  coupons  at  the  usual 
rate  of  6  per  cent,  per  annum  had  absorbed  ^£20,442, 
the  sum  of  .£3,046  7s.  id.  has  been  transferred  to  the 
"redemption  fund,"  and  the  balance  of  ^777  3s. 
carried  forward.  From  the  report  it  appeared  that  by 
the  trust  deed  authority  was  given  to  the  trustees  to 
sell  any  of  the  securities  held  hy  the  trust  when  they 
could  do  so  at  a  profit  of  30  per  cent,  above  cost  price. 
During  last  year  the  trustees  had  sold  300  shares  in  the 
Eastern  Extension  Company  at  a  fraction  under  par, 
profit  on  the  sale  of  over  40  per  ct 
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accounts,  said  they  had  commenced  the  year  with  the 
very  substantial  balance  of  jf  2,539,  which  was  increased 
by  £ii6g6,  being  the  dividend  on  the  Eastern  Tele- 
graph share  which  had  been  earned  in  the  previous 
year.  The  law  expenses  during  the  year  had  been 
higher  than  in  the  year  before,  and  they  had  bee*h 
temporarily  placed  in  the  Court  of  Chancery.  The  con- 
dition of  the  certificates  had  been  somewhat  affected 
by  the  competition,  but  since  the  ist  of  October  this 
had  been  recovered,  and  since  which  time  the  Anglo- 
American  had  been  earning  fair  dividends.  Further 
competition  was  projected,  and,  if  not  avoided,  might, 
for  a  time,  adversely  affect  their  revenue.  In  conse- 
quence of  the  illness  of  Mr.  William  Newmarch,  one  of 
the  auditors  appointed  at  the  last  annual  meeting  of 
certificate  holders,  the  accounts  presented  bore  the 
signature  of  only  one  auditor — viz.,  Mr.  J.  G.  Griffiths. 
Mr.  Newmarch  had  been  seriously  ill,  and  therefore 
unable  to  attend  to  his  duties.  He  was,  however, 
better  now,  and  he  trusted  that  the  certificate  holders 
would  again  elect  him  to  the  post  of  auditor.  In 
reply  to  a  question,  the  chairman  said  he  did  not  know 
of  any  opposition  except  from  Mr.  Jay  Gould,  who  said 
he  wished  to  rate  New  York  the  centre  of  telegraphy. 
It  had  been  said  that  half  a  dozen  companies  were 
likely  to  crop  up,  but  he  only  knew  of  this  one.  The 
report  was  then  adopted  unanimously.  Mr.  W.  New- 
march  and  Mr.  J.  G.  Griffiths  were  then  re-elected 
auditors  for  the  ensuing  year,  which  concluded  the 
business  of  the  meeting.  A  vote  of  thanks  to  the 
chairman  closed  the  proceedings. 

The  board  of  the  Direct  United  States  Cable  Com- 
pany  have  resolved  upon  the  payment  of  an  interim 
dividend  of  5s.  per  share,  being  at  the  rate  of  5  per 
cent,  per  annum  for  the  quarter  ended  March  31st, 
1881. 

The  West  I.ndi.\  and  Panama  Telegraph  Com- 
pany (Limited.) — The  report  of  the  directors  to  be  pre- 
sented at  the  eighth  ordinary  general  meeting  of  members, 
to  be  held  on  i8th  May,  iSiSi,  contains  the  accounts  for 
the  six  months  ending  31st  December,  1880,  and  states 
that  the  receipts  for  the  half-year  amounted  to 
jf  19,694  us. 3d.  To  this  is  added  ;f5,84i  I2s.9d. brought 
from  last  half-year's  accounts,  and  £$,372  4s.  iid., 
an  amount  set  aside  in  previous  periods  in  respect  of 
depreciation  of  the  s.s.  Investi/^aior,  no  longer  re- 
quired, making  a  total  to  the  credit  of  revenue  account 
of  ;f 30.908  8s.  II d.  The  expenses  have  amounted  to 
^£28,952  3s.  2d.,  leaving  £i,gs6  5s.  9d.  to  be  carried 
forward  to  the  credit  of  next  half-year's  account.  The 
falling-off  in  the  amount  of  traffic  receipts  and  sub- 
sidies has  arisen  from  two  causes,  viz.,  the  interrup- 
tions  to  the  Companv's  cables,  and  the  accumulation  of 
breaks  pending  the  despatch  of  the  steamers  Grappler 
and  Duchess  of  Marlborough  to  replace  the  disabled 
steamers  Investigator  and  Caroline,  At  the  date  of  the 
last  report  nine  cables  were  interrupted,  and  since  that 
time  four  other  interruptions  have  occurred.  Nine  of 
these  have  been  successfully  repaired,  and  the  directors 
are  glad  to  report  that  only  one  section  is  now  inter- 
rupted which  affects  telegraphic  communication,  viz., 
that  between  Trinidad  and  Demerara.  It  is  therefore 
hoped  that  the  traffic  will  now  revert  to  its  normal 
proportions. 

The  following  are  the  final  quotations  of  telegraphs :  ^ 
Anglo- American,  Limited,  561-57;  Ditto,  Preferred,  87- 

88;  Ditto,  Dcfcricd,  284-29;  Black  Sea,  Limited, ; 

Brazilian  Submarine,  Limited,  loi-iof  ;  Consolidated 
Telephone  Construction,  4s.  6:1.  to  5s.  6d.  pm. ;  Cuba, 
Limited, 9.9J ;  Cuba,  Liiiitcd,  10  \tc\  cent.  Preference,  16J- 


17 ;  Direct  Spanish,  Limited,  3l'4i ;  Direct  Spanish.  10  p<r 
cent.  Preference,  13-14;  Diiea  United  States  Cable,  Limited, 
1877,  iifr-iii;  Scrip  of  Debentures,   101-104;  Eastern, 
Limited,  9|-io^  ;  Eastern  6  per  cent.  Preference,  12J-13  ; 
Eastern,  6  per  cent  Debentures,  repayable  October,  1883, 
103-106 ;  Eastern  5  per  cent.  Debentures,  repayable  August; 
1887,  103-105 ;  Eastern,  5  per  cent.,  repayable  Aug.,  1899^ 
105-108;    Eastern    Extension,   Australasian   and   China, 
Limited,  ii-ii^;  Eastern  Extension,  6  per  cent.  Debenture, 
repayable  February,  1891,  109-112;  5  per  cent.  Australia 
Gov.  Subsidy  Deb.  Scrip,  1900,  1 05-107  ;  Ditto,  registered, 
repayable  1900,  105-107  ;  Ditto,  5  per  cent.  Debenture, 
1890,   100-103;    Eastern  and  South  African,  Limited, 
5    per   cent.    Mortgage  Debentures,  redeemable  1900, 
103-106;    Ditto,  ditto,    to   bearer,    103-106;   German 
Union  Telegraph  and  Trust,  i  ii-i2i;  Globe  Telegraph  aod 
Trust, Limited,  6\'6\,\  Globe,  6  per  cent. Preference,  I2|-I3i; 
Great  Northern,  I2|-iii^;5  per  cent.  Debentures,  Kxy 
106;  Indo-European,    Limited,    29-30;  London    Platino- 
Brazilian,  Limited,  6i-6| ;  Mediterranean  Extension,  Limi* 
ted,    2i-2i;    Mediterranean  Extension,  8   per  cent.  Pr> 
ference,    9l-ioi;    Oiiental    Telephone,    \    dis.    to   par; 
Reuter's    Limited,     11-12;    Submarine,     270-290;    Sub- 
marine Scrip,  2|-2i;   Submarine   Cables   Trust,   loi- 
104;  United  Telephone  Company,  7i-8|;  West  Coast 
of  America,  Limited,  4l-5;    West  India   and    Panama, 
Limited,  2-2^;  Ditto,  6  per  cent.  First  Preferenoe,  7-7}; 
Ditto,  ditto,  Second  Preference,   6'6\\  Wirstera  and  Bra- 
zilian, Limited,  8|-8|;  Ditto,  6  per  cent.  Debentures  "A,*^ 
104-108 ;  Ditto,  ditto,  ditto,  *'  B,"  98-xoa;  Western  Uoioo 
of  U.  S.  7  per  cent.,  i  Mortgage  (Building)  Bonds,  I30- 
125;  Ditto,  6  per  cent.  Sterling  Bonds,  104*108;  Tek> 
graph  Construction  and  Maintenance,  Limited,  31-31}; 
Ditto,  6  per  cent.  Bonds,  107-1x0;  Ditto,  Second  Booos 
Trust  Certificates,   3f-4;   India  Rubber  Company,  30- 
21  ;  Ditto,  6  percent.  Debenture,  105-109. 


TRAFFIC  RECEIPTS. 


Name  of  Company. 


Anglo-American...  1 88 1 
Brazilian  S'marine  i88t 
Cie.  Franraise  ...x88i 
Cuba  Submarine...  1881 

im 

Direct  Spanish    ...1881 

Direct  U.  States  ...1881 

Eastern    1881 

Eastern  Extension  1881 

1890 

Great  Northern  ...1881 

1890 

Indo-European    ...1881 

1980 

Submarine   1881 

1930 

W.  Coast  America  1881 

189D 

West.  &  Brazilian  1881 

1890 

West  India 1881 

1880 


March. 


I     /: 

S>-540 
¥>,iSQ 

15.762 
I3,ii9 


3.JOO 

8,S88 

1,492 

■  • 

17,180 
51.206 

29,661 

18,520 

18,W 


RSMAKf. 


/.77J 

I  5.050 

0,Si9 


Not  published. 

■  • 

3,100  /F*  «ii««* 

14,660 

•  • 

45,2f^ 
26,746 

17*720 

18,900 


NotpttUtdMi 

{PuUicatkwteB' 
porarily  «^ 
peadcd. 


10,484 

#Dec.receip«««^ 
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VIOLECULAR   MAGNETISM. 

PROFESSOR  D.  E.  HUGHRS,  F.R.S. 
teceived  May  xoth,  i8Si,  read  May  iplh.) 


e  course  of  some  late  researches,  which  I 
nour  to  communicate  to  the  Royal  Society, 
♦  and  experimentally  illustrate  on  the  read- 
second  paper,  March  3ist,t  so  many  experi- 
ts  occurred,  all  pointing  to  the  conclusion 
iiy  molar  magnetism  is  entirely  due  to  the 
d  arrangement  of   its  polarised  molecules, 
lese  molecules  can  be  rotated  by  torsion,  so 
ease  its  longitudinal  magnetism,  or  increase 
ffect  of  the  elastic  torsion  is  to  rotate  the 
in   its    required    longitudinal    symmetrical 
nt,  and  observing  that  molecular  magnetism 
,cc  an  electric  current  upon  its  own  molar 
:s,  or  that  an  electric  current  by  its  passage 
I  iron  wire  would  produce  molecular  mag- 
lave  continued  these  researches  in  the  hope 
:ing,  as  far  as  possible,  the  phenomenon  of 
irmation  of  electricity  and  magnetism  by  the 
>roduced  in  the  molecular   structure   of    its 


I  wire. 


s  {Airpose  I  have  employed  three  separate 
of  investigation,  each  requiring  a  slightly 
orm  of  apparatus.  The  first  relates  to  the 
>f  an  elastic  torsion  upon  a  magnetic  or  con- 
re ;  the  second,  the  influence  upon  the  mole- 
cture  of  an  iron  wire  by  electricity  or  mag- 
he  third  was  the  evident  movement  of  the 
themselves  as  given  out  in  sonorous  vibra- 

* 
tneral   details    of    the    apparatus    employed 
!en  given  in  my  paper  of   March  7th,  I  will 
ly  indicate  any  modification  of  the  method 

• 

tee  of  an  Elastic  Torsion  upon  a  Magnetic  or 
an  Electric  Conducting  Wire, 

paper  of  March  7th  on  ''  Molecular  Electro- 
Induction,"  I  showed  that  induced  currents 
:ity  would  be  induced  in  an  iron  wire  placed 
ixis  of  a  coil  through  which  intermittent 
were  passing,  and  that  these  currents  were 
only  when  the  wire  was  under  the  influence 
on  not  passing  its  limit  of  elasticity.  It  be- 
dent  that  if  the  intermittent  magnetism  in- 
the  coil  produced  under  torsion  intermittent 
of  electricity,  that  an  intermittent  torsion 
:  influence  of  a  constant  current  of  electricity 
stant  magnetic  field  would  produce  similar 
This  was  found  to  be  the  case,  and  as  some 
omena  presented  themselves  indicating  clearly 
cular  nature  of  the  actions,  I  will  describe  a 
bem  directly  relating  to  the  subject  of  this 


>cular  Electro-Magnetic  Induction,"  March  7th    iS8x. 
SRATHic  Journal,  April  ist  and  zsth,  x88i.) 
lanent  Molecular  Torsion  of  Conducting  Wires  produced 
sage  aT  an  Electric  Current."  March  X7th,  z8li.    (See 
MIC  JOVKNAL  April  s5th,  x88i.) 


The  apparatus  used  was  similar  to  that  described  in 
my  paper  of  March  7th.     An  iron  wire  of  ao  centims. 
was  placed  in  the  centre  or  axis  of  a  coil  of  silk- 
covered  copper  wire,  the  exterior  diameter  of  the  coil 
being  sJ  centims.,  having  an  interior  vacant  circular 
space  of  3 J  centims.    The  iron  wire  is  fastened  to  a 
support  at  one  end,  the  other  passing  through  a  guide, 
to  keep  it  parallel  but  free,  so  that  any  required  torsion 
may  be  given  to  the  wire  by  means  of  a  connecting 
arm  or  index.    A  sensitive  telephone  is  in  direct  com- 
munication  with  the  coil,  or  a  galvanometer  may  be 
used,  as  the  currents  obtained  by  a  slow  elastic  torsion 
are  slow  and  strong  enough  to  be  seen  on  a  very 
ordinary  galvanometer.     I  prefer,  however,  the  tele- 
phone, because  it  has  the  inestimable  advantage  in 
these  experiments  of  giving  the  exact  time  of    the 
commencement  or  finish  of  an  electric  current.    It  has, 
however,  the  disadvantage  of  not  indicating  the  force 
or  direction  of  the  current ;  but  by  means  of  the  sono- 
meter the  true  value  and  direction  of  any  current  is 
at  once  given.     Again,  the  telephone  is  useless  for 
currents  of  slow  intermittence,  but  by  joining  to  it  the 
microphonic  rheostat  described  in  my  paper  of  March 
7th,   a  slowly  intermittent  or  permanent  current  is 
broken  up  into  rapid  intermittent  currents,  and  then 
we  are  able  to  perceive  feeble  constant  currents.     For 
this  reason    a   microphonic  rheostat  is  joined  to  the 
telephone  and  coil.    The  current  from  a  battery  of  two 
bichromate  cells  is  sent  constantly  through  the  wire  it 
we  wish  to  observe  the  influence  of  the  torsion  of  the 
wire  upon  the  electric  current,  or  a  constant  field  of 
magnetic  energy   is  given  to   the  wire  by  either  a 
separate  coil  or  a  permanent  magnet.    The  currents 
obtained  in  the  coil  are  induced  from  the  change  in  the 
molecular  magnetism  of  the  wire,  but  we  may  equally 
obtain  these  currents  on  the  wire  itself  without  any 
coil    by  joining   the  telephone   and    rheotome  direct 
to  the  wire ;  in  the  latter  case  it  is  preferable  to  join 
the  wire  to  the  primary  of  a  small  induction  coil,  and 
the  telephone  and  rheotome  upon   the  secondary,  as 
then  the    rheotome   does   not   interrupt   the  constant 
electric  current  passing  through  the  wire.     As  the 
results  are  identical,  I  prefer  to  place  the  telephone 
on  the  coil  first  named,  as  the  tones  are  louder  and 
entirely  free  from  errors  of  experimentation. 

If  we  place  a  copper  wire  in  the  axis  of  the  coil,  we 
produce  no  effect  by  torsion,  either  when  under  the 
influence  of  a  constant  magnetic  field  or  a  current 
passing  through  it,  nor  do  we  perceive  any  effects  if  we 
place  an  iron  wire  (2  millms.  in  diameter),  entirely  free 
from  magnetism  and  through  which  an  electric  current 
has  never  passed.  I  mention  this  negative  experiment 
in  order  to  prove  that  all  the  effects  I  shall  mention  are 
obtained  only  through  the  magnetism  of  the  wire.  If 
now  I  pass  an  electric  current  for  an  instant  through 
this  same  wire,  its  molecules  are  instantly  polaris^, 
and  I  have  never  yet  been  able  to  restore  the  wire  to 
its  original  condition,  and  the  magnetisation  induced 
by  the  passage  of  a  current  is  far  more  powerful  and 
more  persistent  in  soft  iron  than  tempered  steel.  This 
may  be  due,  however,  to  the  fact  that  in  tempered  or 
softened  steel  we  find  traces  only  of  a  current  during 
the  rotation  by  torsion  of  its  molecules,  some  two  to 
three  degrees  of  sonometer,  whilst  iron  gives  constantly 
a  current  of  70  sonometric  degrees.* 

In  order  to  obtain  these  currents,  we  must  give  a 
slight  torsion  of  5**  or  10®  to  and  fro  between  its  zero 
point.  We  then  have  a  current  during  the  motion 
of  the  index  to  the  right,  and  a  contrary  current  in 
moving  the  index  to  the  left.  If  we  use  a  galvano- 
meter,   we    must    time    these '  movements    with    the 


*  0*%  ot  a>  D9CDM^'Wvx«r>f . 
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oscillations  of  the  needle ;  but  with  the  telephone  it 
gives  out  continuous  sounds  for  either  movement,  the 
interruptions  being  only  those  caused  by  the  rheotome. 
The  direction  of  the  current  has  no  influence  on  the 
result ;  either  positive  to  the  free  arm  or  index  or 
negative  gives  equal  sounds,  but  at  the  moment  of 
reversal  ol  the  current  a  peculiar  loud  dick  is  heard, 
due  to  the  rapid  change  or  rotation  of  the  polarisation 
of  its  molecules,  and  this  peculiarly  loud  momentary 
click  is  heard  equally  as  well  in  steel  as  in  iron,  proving 
that  it  is  equally  polarised  by  the  current,  but  that  its 
molecular  rigidity  prevents  rotation  by  torsion.  We 
can  imitate  in  some  degree  the  rigiaity  of  steel  by 
giving  the  iron  wire  several  permanent  twists.  The 
current  due  to  elastic  torsion  is  then  reduced  from  70° 
to  40^,  due  to  the  mechanical  strain  of  the  twists 
remaining  a  constant ;  and  a  weakening  of  the  current 
is  also  remarked  if  with  a  fresh  wire  we  pass  in  torsion 
its  limit  of  elasticity. 

If  a  new  soft  iron  wire  of  2  millims.  (giving  no  traces 
of  a  current  by  torsion)  has  passed  through  it  a 
momentary  current  of  electricity,  and  then  were  ob- 
served free  from  the  current  itself,  it  will  be  found  to 
be  almost  as  strongly  polarised  as  when  the  current 
wa&  constantly  on,  givme  by  torsion  a  constant  of 
50  sonometric  degrees.  If,  instead  of  passing  a  cur- 
rent through  this  new  wire,  I  magnetise  it  strongly  by 
a  permanent  magnet  or  coil,  the  longitudinal  mag- 
netism gives  also  70^  of  current  for  the  first  torsion, 
but  weakens  rapidly,  so  that  in  a  few  contrary  torsions 
only  traces  of  a  current  remain,  and  we  find  also  its 
longitudinal  magnetism  almost  entirely  dissipated. 
Thus  there  is  this  remarkable  difference,  and  it  is  that 
whilst  it  is  almost  impossible  to  free  the  wire  from  the 
influence,  produced  by  a  current,  the  longitudinal 
magnetism  yields  at  once  to  a  few  torsions.  We  may, 
however,  transform  the  ring  or  transversal  magnetism 
into  longitudinal  magnetism  by  strongly  magnetising 
the  wire  after  a  current  has  passed  through  it;  this 
has  had  the  effect  of  rotating  the  whole  of  the  mole- 
cules, and  they  are  all  now  symmetrical  with  lon- 
gitudinal magnetism,  then  by  a  few  torsions  the  wire 
is  almost  as  free  as  a  new  wire ;  and  I  have  found  this 
method  more  efficacious  than  heating  the  wire  red  hot, 
or  any  other  method  yet  tried.  If  I  desire  a  constant 
current  from  longitudinal  magnetism,  I  place  at  one  of 
the  extremities  of  the  wire  a  large  permanent  magnet, 
whose  sustaining  power  is  5  kilogrammes,  and  this  keeps 
the  wire  constantly  charged,  resembling  in  some 
respects  the  effects  of  a  constant  current.  The  mole- 
cular magnetism  or  the  current  obtained  by  torsion  is 
not  so  powerful  from  this,  my  strongest  magnet,  as 
that  produced  by  the  simple  passage  of  a  current, 
being  only  50  sonometric  degrees  in  place  of  70^ 
for  that  due  to  the  passage  of  a  current.  The  mere 
twisting  of  a  longitudinal  magnet,  without  regard  to 
the  rotation  of  its  molecule  having  no  effect,  is  proved 
by  giving  torsion  to  a  steel  wire  strongly  magnetised, 
when  only  ti'aces  of  a  current  will  be  seen,  perhaps  one 
or  two  degrees,  and  a  constant  source  of  magnetism  or 
electricity  then  giving  no  measurable  effect.  Evidently 
we  have  equally  twisted  the  magnetised  steel  as  the 
soft  iron.  In  the  steel  we  have  a  powerful  magnet,  in 
the  soft  iron  a  very  feeble  one;  still  the  molecular 
rotation  in  iron  produces  powerful  currents  to  the 
almost  absolute  zero  of  tempered  steel.* 

If  we  magnetise  the  wire  whilst  the  current  is 
passing,  and  keep  the  wire  constantly  charged  with 
both  magnetism  and  electricity,  the  currents  are  at 
once  diminished  from  70*  to  30^,     We  have  here  two 


•  I  purposely  avoid  using  the    lernis    "nwcnetic   fluid"   and 
'  coercitive  force." 


distinct  magnetic  polarisations  at  right  angles  to  each 
other,  and  no  matter  what  pole  of  the  magnet  or  of 
the  current  the  effect  is  greatly  diminished;  the  ro- 
tation  of  the  two  polarities  would  now  reqnire  a  far 
greater  arc  than  previously.  The  importance  of  this 
experiment  cannot  as  yet  be  appreciated  until  we  leam 
of  the  great  molecular  change  which  has  really  oc- 
curred, and  which  we  observe  here  by  simply 
diminished  effects. 

If  we  heat  the  wire  with  a  spirit  flame,  we  find  the 
sounds  increase  rapidly  from  70  to  90,  being  the 
maximum  slightly  below  red  heat.  I  have  already 
remarked  in  my  previous  paper  this  increased  mole- 
cular activity  due  to  heat,  and  its  effects  will  be  more 
clearly  demonstrated  when  we  deal  with  the  sounds 
produced  by  intermittent  currents. 

Another  method,  by  means  of  which  I  have  again 
received  proofs  of  the  rotation  of  the  polarised  mole- 
cule, is  to  pass  an  intermittent  current  thiougfa  a  soft 
0*5  millim.  iron  wire,  listening  to  the  results  by  the 
telephone  joined  direct  and  alone  to  the  coil,  as  de- 
scribed in  my  paper  of  March  7th.     If,  then,  the  wire  is 
entirely  free  from  strain,  we  have  silence,  but  a  torsion 
of  2d*  produces  some  50  sonometric  degrees  of  electric 
force.     If,  now  (the  wire  being  at  zero  strain),  I  bring 
one  pole  of  the  permanent  magnet   I  have  already 
described  near  the  side  of  the  wire,  the  sounds  increase 
from  zero  up  to  50®,  being  at  their  maximum  when 
this  magnet  is  5  centims.  distant ;  but  if  we  continue 
to  approach  the  magnet  the  sounds  gradually  weaken 
to  an  almost  zero.     The  explanation  of  this  fact  can 
be  found  when  we  know  that  the  greatest  inductive 
effect  on  the  wire  would  be  when  a  magnet  is  at  an 
angle  of  45^  with  the  wire.      And,  also,  considering 
each  molecule  as  a  separate  independent  maraet,  we 
find  that  at  a  given  distance  for  a  given  magnet  the 
force  of   rotation   is  equal   to   that   of  45**;    by  ap- 
proaching the  magnet  we  increase  the  rotation  bat 
diminish  the  angular  polarity  in  relation  to  the  wire, 
hence  the  decrease  of  force  by  the  near  approach  of 
the  magnet.     And  to  prove  that  the  function  of  the 
elastic  torsion  is  simply  to  rotate  the  polarised  mole- 
cules similarly  to  the  magnet,  we  place  the  wire  under 
an  elastic  torsion  of  20**,  and  approach  gradually  the 
magnet  as  before.      Oi»e  pole  now  will  be  found  to 
increase  the  sounds  or  its  angular  polarity,  the  other 
will  decrease  until  at  5  centims.  distance  as  before  we 
have  perfect  silence ;    the  torsion  exists  as  before,  but 
the  molecules  are  no  longer  at  the  same  angle.    On 
removing  the  magnet  we  find  that  instead  of  the  usual 
50  of  current  we  obtain  barely  5  or  10;  have  we  then 
destroyed  the  polarity  of  the  molecules,  or  do  they 
find  a  certain  resistance  to  their  free  rotation  to  their 
usual  place  ?     To  solve  this  question  we  have  only  to 
shake  or  give  the  wire  a  slight  mechanical  vibration, 
and  then  instantly  the  molecules  rotate  more  freely, 
and  we  at  once  find  our  original  current  of  s^.    I 
will  forbear    mentioning    many    other    experimeotil 
proofs  of  my  views  by  this  method,  as  there  are  many 
to    relate    by    different    methods    in    the    following 
chapters. 

2.  Influence  upon  the  Molecular  Structure  of  an  iron  » 
Steel  Wire  by  Electricity  or  Magnetism. 

Being  desirous  to  modify  the  apparatus  alnftdf 
described,  so  that  it  would  only  give  indications  of  a 
current  if  they  were  of  a  spiral  nature,  the  wire  was 
kept  rigidly  at  its  zero  of  strain  or  torsion,  and  the 
coil  was  made  so  that  it  could  revolve  on  an  axis  per- 
pendio«lar  to  the  wire;  by  this  means,  if  the  wire  was 
free  from  strain,  the  centre  or  axis  of  the  coil  wouH 
coincide  with  that  of  the  wire.  Thus,  with  a  stnifiit 
copper  wire,  we  should  have  a  comploto  seio,  brt  if 


THE  TELEGRAPHIC  JOURNAL. 


t'nis  wire  formed  a  right  or  lefl-handed  helix,  the  coil 
would  (equice  moving  through  a  given  degree  (on  an 
arbilaiy  scale)  corresponding  to  (he  diameter  and 
ctoieness  of  the  spirals  in  the  helix ;  the  degrees 
through  which  the  coil  moved  were  calibrated  in  re- 
ference tt>  known  copper  helices,  so"  equalled  a  copper 
wire  I  miUim.  diameter,  formed  into  a  helix  of 
t  centim.  diameter,  whose  spiral  turns  were  separated 
I  cr«nlirn.  apart. 

In  order  to  obtain  a  perfect  zero,  and  wide  readings, 
with  (mall  angular  movement  of  the  coil,  it  is  neces- 
sary that  the  return  wire  should  be  of  copper.  2 
milliini.  diameter.  ofEering  comparatively  tittle  re- 
fistauce.  and  that  it  should  be  perFectly  parallel  with 
the  steel  or  iron  wire.  In  order  that  it  may  react 
upon  the  exterior  of  the  coil,  it  ii  fastened  to  the 
board,  so  that  it  is  near  (i  centim,)  the  exterior  of  the 
coil,  and  parallel  to  the  iron  wire,  at  a  distance  of 
t  ceotims.  If  we  consider  this  return  wire  alone,  we 
find,  as  in  the  sonometer,  that  if  the  wire  is  per- 
pendicular to  the  exterior  wires  of  the  coil,  we  have  a 
irTO  or  silence,  but  moved  through  any  degree,  we 
have  a  current  proportionable  to  that  degree  ;  by  this 
means  we  have  an  independent  constant  acting  on  the 
coil,  constantly  aiding  the  coil  in  finding  its  true  lero, 
and  allows  of  very  wide  readings,  with  a  com- 
paratively small  angular  movement  of  the  coil. 

The  rheolome  is  joined  to  a  battery  of  two  bichro- 
mate cells,  and  by  me.ins  of  a  reversing  switch  .in 
intermittent  current  ol  either  direction  Ean  be  sent 
through  the  wire.  The  telephone  is  joined  direct  and 
alone  to  the  coil,  thus  no  currents  react  upon  the  coil 
when  perpendicular  to  the  iron,  and  its  return  ivire,  if 
cot  of  a  spiral  natare. 

Placing  an  iron  wire  0*5  diameter,  and  pissing  a 
current  through  it,  I  found  a  change  had  l»ken  pl.ice 
similar  to  those  indicated  in  my  paper  oE  March  :7th  ; 
but  it  was  so  difficult  to  keep  the  wire  free  from  mag- 
netism and  slight  molecular  strains  that  1  preferred 
and  used  onljr  in  the  following  experiments  tempered 
steel  wire  (knitting  needles  t  found  most  useful).  All 
the  effects  are  greatly  augmented  by  the  use  of  iron 
wire,  but  its  molecular  elasticity  is  so  great  that  we 
cannot  preserve  the  same  lero  of  reading  for  a  few 
seconds  together,  whilst  with  steel,  o'j;  millim.  diameter, 
the  effects  remained  a  constant  until  we  removed  the 

I  have  not  as  yet  been  able  to  obtain  a  steel  wire  en- 
tirely free  from  magnetism,  and  as  magnetism  in  steel 
has  a  remarkable  power  over  the  direction  oE  the  spiral 
currents,  [  will  first  consider  those  in  which  [  found 
only  traces.  On  passing  the  intermittent  current 
through  these,  the  sounds  were  excessively  feeble  for 
either  polarity  of  current,  but  at  each  reversal  a  single 
loud  click  could  be  heard,  showing  the  instant  reversat 
of  the  molecular  polarity.  The  degree  of  coll  indicat- 
ing the  twist  or  spirality  of  the  current  was  j"  on  each 
side  of  its  true  zero.  The  wire  was  now  carefully 
magnetised,  giving  10°  on  each  side  for  different  cur- 
rents. The  positive  entering  at  north  pole  indicating 
10°  right-handed  spiral,  negative  entering  the  same 
pole,  a  left-handed  spiral,  we  here  see  in  another  form 
a  fact  well  known  and  demonstrated  by  De  ia  Rive  by 
a  different  method,  that  an  electric  current  travels  In 
spirftU  around  a  longitudinal  magnet,  and  that  the 
direction  at  this  spiral  is  entirely  due  to  which  pote  of 
an  electric  current  enters  the  north  or  south  pole.  I 
propose  soon,  however,  to  show  that  under  certain  con- 
ditions these  effects  are  entirely  reversed. 

II  through  this  magnetised  wire  I  pass  a  constant 
current  of  two  bichromate  cells,  and  at  the  same  time 

I    AA  iBtaautteat  one,  the  spiral  is  increased  to  is",  bnt 
1   .ii^juiiu—  ^  «.-  j.^_j„-((go,  current  eatirclf  de- 


pends  on  that  oE  the  constant  current ;  thus,  if  the 
positive  of  the  constant  current  enters  the  north  pole, 
the  intermittent  positive  slightly  increases  the  spiral  to 
1 7",  and  the  negative  to  13°,  both  being  right-handed  ; 
the  two  zeros  of  the  constant  battery  are,  however,  as 
we  might  expect  from  the  preceding  experiment,  or 
equal  apposite  aides  of  the  true  zero  ;  but  if  we  magne- 
tise the  wire  whilst  a  constantcurrent  is  passing  through 
It,  a  very  great  molecular  disturbance  takes  place; 
loud  sounds  are  heard  In  the  telephone,  and  it  requires  | 
far  each  current  a  movement  oE  the  coil  o£  41°,  or  a  '  ■ 
total  for  the  two  currents  of  80°.  This,  however,  ii  J 
not  the  only  change  that  has  taken  place,  as  we  noW  ^ 
find  that  both  constant  currents  have  a  right-handed 
spiral  I  the  positive  under  which  it  was  magnetised,  a 
right-handed  spiral  of  95" ;  the  negative,  a  rig^t- 
handed  spiral  ot  (5°,  and  the  true  central  or  zero  point 
of  the  true  currents  indicatesa  permanent  spiral  of  55". 
This  wire  was  magnetised  in  the  usual  way,by  draw- 
ing the  north  pole  ofmy  magnet  from  the  centre  to  one 
extremity,  the  south  (com  the  centre  to  the  other,  and 
this  repeated  until  its  maximum  effects  were  abtained| 
in  this  state  [  found,  sliding  the  coil  at  different  por- 
tions, that  the  spiral  currents  were  equal,  and  in  the 
same  direction  throughout. 

{Til  be  conllnned.) 


MAICHES  ELECTROPHONE. 

We  understand  that  M.  Maichc  has  recently  been 
ti-yitjganew  telephone  or  electrophone  of  his  in- 
vention on  the  submarine  cable  between  Dover 
and  Calais,  and  also  through  the  line  between 
L'^ndon  to  Dover,  and  that  he  has  been  able  to 
c.irry  on  a  conversation  at  this  distance.  Details 
oT  the  invention  and  of  the  actual  results  of  hit  ex- 
periments are  not  yet  to  hind,  but  the  following 
description  of  an  apparatus  patented  by  M.  Malcha 
affords,  WB  have  reason  to  believe,  some  iaforma- 
tion  on  the  subject. 

This  invention  relates  to  improvements  in  tele- 
phonic apparatus  or  "  electrophones,"  and  is  designed 
for  fncilitating  the  transmission  of  sounds  over  long 

For  this  purpose  the  apparatus  is  combined  with 
-Tn  ordinary  telephone,  which  serves  as  a  receiving 
Instrument,  repeating  at  a  distance  all  the  sounds 
that  have  acted  upon  the  electrophone.  The  latter 
is  very  sensitive,  and  is  provided  with  means  for 
calling  the  attention  of  the  person  at  the  station  or 
place  with  which  communication  is  desired. 

Thisimproved  apnarstus  or  electrophone  consists 
5  iibstantially  of  carbon  contact-pieces  mounted  upon 
a  bell  or  sonorous  box  or  vessel  of  any  suitable 
materiil  (preferably  glass),  the  con  tact- pieces  or 
c  irbons  being  placed  as  near  as  possible  to  the  edga 
o  f  the  bell  or  sonorous  box.  These  carbon  contaM- 
pieces  transform  the  sonorous  vibrations  of  Iho 
substance  of  the  bell  in  front  of  which  the  speaking 
is  carried  on  into  mechanical  action,  and  the  vibra- 
tions produce  differences  of  pressure  between  tiie 
carbons,  and  conaeijuently  variations  in  the  intensity 
of  the  current  passing  through  the  carbons.  These 
variations  oE  intensity  produce  induced  curretv*^  vh 
an  induction  coil,  aaA  \\\aae  iniMceA  t>nttw.'&  »i« 
transmilUd  ii,\otn  ttie  Vvne  \.o  »c:^.ai.\a  'Cti^  ie:R,ti\N"wt 
telephone. 
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B}*  reasOD  oF  a.  special  arrangement,  whicli  dis- 
nenKes  with  the  necessity  for  employing  an  electric 
bell,  the  apparatus,  together  with  its  battery  and  a  ^ 
telephone,  forms  a  complete  5et  of  mechanism  for  a 
station.  i 

In  figs,  1  and  z  a  represents  a  wooden  box  or  | 
case,  in  which  an  aperture  is  made.  This  box  in-  i 
closes  the  bell  or  sonorous  box  or  vessel,  c,  made 
preferablv  of  glass.  This  vessel  is  onen  on  one  I 
side.'  Tfie  space  between  the  walls  of  tne  sonorous  i 
vessel  and  the  wooden  box  or  case,  a,  is  filled  up  I 
with  wadding.  Upon  the  sonorous  vessel,  c,  are  I 
placed,  one  above  the  other,  the  contact-pieces  made 
of  carbon.  These  contact-pieces  consist  of  one  or 
'  several  pairs  of  carbons,  o,  which  are  spherical  in 
iform,  and  which  arc  arranged  as  neur  as  possible  to  ' 


The  arrangement  of  the  carbons  upon  the  sono- 
rous glass  vessel  is  preferably  that  shown  in  (ig.  J, 
in  parallel  rows,  in  which  the  carbons  touch,  a&i 
are  connected  by  means  of  a  wire.  These  rows 
support  intermediate  rows  of  cylindrical  or  prismatiir 
carbons,  Ibccarbonsbeingby  this  method  connected 
for  "  quantity."  Aa  they  bear  upon  each  other  by 
their  own  weightlhey  are  always  properly  regulated 
or  adjusted,  that  is  to  say,  the  vibrations  are  aiwajt 
produced  under  the  same  conditions,  and  whateve: 
may  be  their  arrangement  or  number  the  workinp 
of  the  apparatus  is  the  same. 

The  wooden  box  or  case,  a,  upon  which  a  small 
induction  coll,  a,  is  fixed,  carries  also  a  call-pusli, 
F,  and  a  movable  lever,  G,  which  supports  theti 
phone,  H,  and  acts  as  a  commutator. 


«  edge  of  the  vessel,  c,  and  in  such  a  manner  that 
.  their  position  may  be  regulated  upon  the  end  of  . 
metallic  rods  or  stems,  b,  which  are  hinged  at  i:  to  | 
the  walls  of  the  wooden  case  or  box  inclosing  the 
electrophone,  and  at  these  points,  c,  two  wires,  3,  ^, 
terminate  ;  the  currant  passes  through  the  stems  or 
rods.  One  of  the  carbon  balls,  a.  by  its  own  weight, 
bears  against  the  sonorous  glass  bell  or  vessel,  and 
the  oth^r  carbon  b.ill  rests  upon  the  first-named 
carbon  ball  in  a  Kite  manner.  For  pressing  the 
carbons  against  each  other,  and  against  the  wall  of 
the  glass  bell,  fl.it  springs  may  be  used.  The  con-  I 
tact  balls  are  either  cut  from  blocks  of  carbon  or 
th^  may  be  moulded. 

The  contact-pieces  may  consist  of  small  pieces  of 
carbon,  a.  either  of  cylindrical  or  prismatic  form, 
arranged  as  shown  in  figs.  2  and  J,  and  carried  in  a 
wooden  frnme. 


of  the  battery  is  closed    through 
primary  wire  of  the  induction  coil  and  the  micro- 
phone m  the  usual  way 

When  a  person  speaks  in  front  of  the  aperture  ift 
the  case  the  sonorous  bel!  or  vessel  vibrates.  The 
vibrations  are  imparted  to  the  carbons,  and  product 
variations  in  the  resistance  which  the  battery  cut- 
rent  meets  with  in  passing  through  the  whole  of  tbt 
carbons,  and  by  these  variations  a  series  of  indncfd 
currents  is  produced  in  the  fine  or  indudion  1 
of  the  coil,  which  currents  following  (he  line  ■ 
6,  pass  to  and  actuate  the  telephone  of  the  stat 
with  which  the  electrophone  is  connected,  io  » 
a  manner  that  all  the  sounds  produced  in  the  elec- 
trophone are  repe.ited  by  the  telephone  with  whteli 
it  is  connected. 

bell  Of' vessel  ii 
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^rooden  box  or  ctse  by  wadding  or  the  like,  as  before 
sated,  so  that  the  former  may  not  be  affected  by  the 
-vibrations  of  the  box  or  case. 

For  attracting  the  attentioa  of  a  person  at  the 
Teceiving  station  it  is  sufficient  to  press  the  button 
or  push,  F,  the  battery  current  then  flows  through 
the  wires,  I,  7,  8,  and  consequently  the  induction 
coil  is  in  the  requisite  condition  for  operating  in  the 
ordinary  manner.  The  vibrator  is  thrown  into 
rapid  motion,  and  the  induced  currents  rapidly  re- 
peated in  the  main  wire  act  upon  the  telephone  at 
the  station  with  which  communication  is  desired. 
At  this  station  a  loud  humming  sound  is  then  heard, 
which  is  the  signal  calling  attention-  The  same 
humming  is  heard  in  the  telephone  of  the  sending 
station.  The  electric  bell  is  therefore  dispensed 
with,  and  the  action  of  the  battery  is  altogether 
local.  This  is  not  the  case  with  ordinary  bell 
arrangements,  for  which  batteries  (sometimes  very 
powerful  ones)  are  rendered  necesssary  by  the  great 
distance  between  the  stations. 

The  coil,  which  can  be  thus  advantageously  used 
instead  of  an  electric  bell,  without  necessitating  the 
connection  of  the  stations  by  means  of  a  batierv, 
lias  the  further  advantage  of  changing  the  battery 
current  into  a  differential  current  of  high  tension, 
wbich  is  produced  in  the  induction  wire  of  the  coil 
by  the  variations  of  intensity  of  the  battery  current 
consequent  upon  the  vibrations  of  the  carbons. 

The  coil  employed  may  either  be  an  ordinary  coil 
with  a  soft  iron  core,  or  a  coil  in  which  the  soft  iron 
is  acted  upon  by  a  permanent  magnet,  but  preferably 
X  coil  is  used  in  which  the  soft  iron  core  is  replaced 
by  a  permanent  magnet,  as  the  latter 
sensitiveness  of  the  apparatus. 


that  the  induced  current  maybe  as  poweriul  as  pos- 
sible, tor  a  prolongfed  closing  of  the  inducing  current 
would  oul^  loetcnae  the  consumption  of  the  fine  In  the 
batterjf  without  producing  any  effect ;  besides,  it  would 
diminish  the  number  of  breaks,  and  conaequenllj  the 
nber  of  induced  ci         "    '  '  ~  -    . 


By  MARCEL  DEPKEZ. 


I  Tm  000 tact-breaker  universally  adopted  in  induction 
■coils  has  been  borrowed  from  that  employed  in  electric 
bells  ;  it  is  too  well  known  to  require  description.     In 

,  consequence  of  circumstances  which  it  is  unnecessary 
10  relate,  I  was  led  some  months  ago  to  study  very 
closely  the  manner  in  which  it  workedi  and  1  saw  that 
this  rudimcBtar;  piece  of  mechanism  presented  nume- 
rous defects  which  resulted  in  a  very  considerable  loss 
«f  eHicicDCy  in  the  coils  to  which  it  was  applied  ;  thus, 
when  the  induction  current  was  closed,  it  did  not  ac- 
quire instantaneously  its  whole  intensity,  the  increasing 
magnetisation,  according  to  the  mass  which  forms  the 
bundle  of  iron  wires,  developi  in  effect  a  reverse 
electromotive  force  to  that  of  the  battery,  so  thai, 
duriog  a  time  which  depends  upon  the  power  of  the 
billery.  upon  the  resistance  of  the  inducing  circuit, 
upon  the  number  of  turns  which  the  wire  makes 
found  the  iron  bundle,  and  upon  the  mass  of  the  latter, 
the  intensity  of  the  current  passes  through  a  Series  of 
succcsuve  values,  which  constitute  a  true  variable 
state.  In  fact,  at  the  end  of  a  very  short  but  definite 
time,  the  intensity  of  the  current  acquires  its  definite 
value,  which  is  given  by  Ohm's  law,  and  which  de- 
pends only  upon  the  electromotive  force  of  the  battery 
.and  upon  the  resistance  of  the  circuit.  It  is  evident 
that  at  the  moment  when  Ibis  variable  period  comes  to 
Ju  md  we  mnst  break  the  Indaciqr  (.urxeiit  in  order 
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which  the  relative  durations  of  the  closing  and  of  the 
breaking  of  the  inducing  circuit  are  completely  atbi. 
trary,  and  they  have  no  connection  whatever  with  the 
values,  which  they  should  have,  in  order  to  obtain  from 
the  coil  the  maximum  effect.  The  considerations  show 
that  a  gooil  contact-breaker  should  satisfy  the  follow- 
ing conditions :  — 

1st.  The  breaking  the  current  just  at  the  end  of  the 

and.  The  re-establishment  in  the  shortest  time 
passible  after  the  break,  so  that  the  variable  state 
the  break  has  a  duration  much  shorter  than  the  variable 
stale  of  the  closing. 

All    these   conditions   are  fulfilled   in   the  conUct^ 

breaker  which   1  am   about  to    describe,   represented 

I    in  the  figure,  and  ivhich  U  applied  to  coils  constructed 

by  M,  Carp  en  tier. 


of  soft  iron,  movable  around  a 
stout  axis,  H,  which  passes  through  the  centre  of  a. 
One  of  its  extremiliES  is  set  opposite  the  end  of  the 
bundle  of  iron  wires,  and  banks  against  a  platinum, 
lipped  screw.  The  inducing  current  arrives  by  this 
screw,  traverses  the  armature  to  s,  and  continues  its 
course  by  passing  to  the  pivot,  E,  and  by  a  little  plate 
of  flexible  copper  to  the  coil. 

The  antagonistic  force  is  produced  b^  a  spring,  R, 
attached  at  D  to  the  armature,  a,  and  which  is  regulated 
in  tension  by  the  screw,  C. 

The  following  is  the  action  of  the  contact-breaker: — 
When  the  current  is  closed,  the  magnetisation  of  the 
bundle  passes,  as  has  been  explained,  through  all  the 
values  between  lero  and  its  maximum  value,  which  it 
reaches  in  a  very  short  time  ;  it  is  at  this  moment  that 
the  attraction  exercised  upon  the  armature,  a.  becomes 
equal  to  the  tension  of  the   spring,   and  the  slightest 


u  this 
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the  armature  and  consequently  a 

As  the  pieces  against  which   the  armature  rests  are 
extremely  rigid,  a  very  small  movement  of  the  liittt 
causes  a  break  in  the  oicuy^.  ■,  \.\iV  a*  wma  ».* 'CwtNiiea.-*. 
takes  place,  tte  svnt^t!,.  »,  te.6«iVio\wVw.  "*«'^'^J^^ 
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jrl  time,  since  the  distance  between  the  two  pieces  h 
inappreciable,   ind  then  the  same  action  lakes  place 

3ain.     If  it  is  desired  to  obtain   the  mo«t  energetic 
Kcts  possible,   it   will  be  necessary   to  give  to  Ihe 
^pring',  R,  a  tension  suSicient  to  completely  paralyse 
|hc  movement  of  the  armature,  a,  and  then  to  slacken 
little  by  little,  till  the  latter  begins  to  vibrate, 
n  be  certain   then  that  the   inducing  current  is 
ily  broken  when  the  magneti^alion  of  the  iron  bundle 

la  one  respect  this  con  tact- breaker  is  a  true  current 

easurer,  inasmoch  as  it  keeps  the  current  dosed  till 

the  moment  when  its  intensity  passes  a  certain  value. 

This  is  lo  true  that  if  we  give  to  the  spring  a 
tension  decidedly  less  than  the  maximum  attractive 
(MWer  of  the  soft-iron  bundle,  we  can  cause  currents  lo 
circulate  in  Ihe  coil  produced  by  a  very  powerful 
battery,  so  that  the  spark  at  the  contact -breaker  i^ 
scarcely  appreciable.  It  is  thus  that  I  have  been  able 
to  work  a  coil  oE  very  small  size,  destined  to  give 
sparks  of  a  maximum  length  of  lo  millimetres,  with  a 
battery  oE  lo  Bunsen  elements  of  the  Ruhmkorff  model, 
without  the  contact-breaker  being  dama};ed  in  any  way. 
Ttie  induction  spark  in  this  case  has  an  appearance 
^(irely  different  from  that  which  is  obtained  with  coils 
provided  with  the  ordinary  contact-breaker.  It  is  a 
luminous  cord,  rectilinear  or  curvilinear,  according  to 
the  form  of  the  electrodes,  surrounded  by  a  pale  yellow 
•heath,  and  in  appearance  absolutely  continuous.  It 
m  best  be  compared  to  a  luminous  liquid  vein. 


Ahovt  three  years  ago  M.  Jablochkoff  designed  an 
electric  tigbt  machine.  In  principle  it  was  composed 
of  a  kind  of  large  wheel,  provided  with  teeth  set  ob- 
liquely around  Ihe  axle.  An  electric  circuit  described 
a  sinuous  curve  between  these  teeth,  lo  which  they  im- 
parted magnetic  polaritf ;  the  poles  thus  formed  passed 
obliquely  befoie  inductioD  wires,  and  produced  induced 

This  first  attempt  did  not  enlirely  satisfy  the  inven- 
tor ;  nevertheless  the  principle  appeared  to  him  to  be 
worth  further  study,  and  we  now  finditrc'lnvented  and 
developed  in  the  alternating  current  machine  which 
M.  ]ablochkofl  has  consttueled,  and  of  which  the 
working  is,  it  appears,  eacellent. 

The  machines  in  use  are  undoubtedly  very  good,  but 
each  of  them  has  some  defect  whieh  distinguishes 
them.  In  Ihe  Siemens  machine  it  is  Ihe  inductor 
which  lurns  ;  this  alone  is  an  inferioHly  ;  the  collector 
Is  necessarily  very  complicated,  subject  to  sparking. 
and  the  connection,  so  important  with  useful  circuits, 
is  less  sure.  In  the  Gramme  machine  the  inductor  is 
lixed,  but  its  arrangement  in  Ihe  ring  rentiers  it  incon- 
venient lo  construct  and  very  ditiicnit  to  repair.  If  an 
aocidenl  lakes  place  during  work,  however  small  it  is, 
the  machine  must  bo  stepped  and  all  work  suspended! 
It  must  ba  added  that  the  arrangement  even  of  this 
ring  is  a  disadvantage  in  the  construction  of  laree 
machines. 

M.  jablochhoff  wished  to  have  a  revolving  inductor 
and  a  fixed  inductor  always  risible,  divided  into  inde- 
pendent  parts,  and  repairable  separately.  ThefoUowine 
i.  the  way  in  which  he  arrived  .t  this  result  ,- 

He  preserves  in  his  inducer  the  principle  of  the  ab. 
liquity  of  induced  potnr  Eurfacas,  but  he  has  diminished 
the  diameter  of  (he  wheel,  augmenting  at  the  same 
time  the  height  of  the  cor<  magnets;   Utc  whole  pre- 


sents, therefore,  the  appearance  of  helicoidal  faos  Gxea 
lo  the  axis  of  rotation.  Figs,  i  and  3  show  exactly  the 
arrangement ;  they  represent  Ihe  pieces  of  tbe  machine 
with  i6  bobbins  which  M.  Jablochkoff  has  coastructed 
and  experimented  on  in  Rnssia.  This  apparatus  was 
made  with  the  object  of  enabling  a  larger  one  to  be 
made,  to  which  we  shall  refer. 

Fig.  I  ii  a  front  view,  and  lig.  2  a  view  of  the  side  of 
the  inductor.  The  fans  thus  arranged  would  undoubtedly 
be  sufficiently  difficult  to  construct  in  one  piece  of  metal, 
but  they  are  not  made  thus  :  they  ate  formed  of  little 
plates  of  sheet  icon,  placed  the  one  on  the  other,  and 
clamped  between  two  terminal  plates,  fined  by  bolts  ,- 
this  mode  of  construction  is  clearly  indicated  in  fig.  3. 
which  shows  in  elevation  the  section  of  one  of  these 
fans,  and  in  plan  the  view  of  the  side. 

The  wires  are  wound  around  the  cores  thus  fonnei; 
(hey  are  held  bj-  projections  of  the  terminal  plate,  and 
joined  in  one  circuit  by  arranging  the  junctions  sothlt 
the  upper  surface  of  Ihe  fans  forms  poles  «f  alleroite 
polarities  ;  the  current  is  produced,  and  lead  away  by 
two  rings  with  rubbers,  which  are  seen  to  the  left  on 
Ihe  axis;  the  driving  pullies  are  to  the  ligbL  As  can 
be  seen,  there  are  eight  fans  forming  the  electro-magnet 
in  the  machine  which  we  represent.  , 

The  inducer  is  formed  by  flat  bobbins,  of  which  the 
core  is  composed,  of  little  plates  of  sheet  iron,  i.-^ 
order  to  avoid  residual  magnetism,  or  what  are  knavn 
as  faradaic  currents.  Each  of  these  bobbins  receve!  i 
coil  of  three  layers  of  turns  only,  placed  transversek, 
and,  thus  arranged,  are  fined  by  the  aid  of  a  strap  on  ths 
Iwo  cheeks  in  which  the  Inducer  turns.  Figs.  3  and  t 
show  the  section  and  view  of  the  side  of  this  vtij 
simple  arrangement  amongst  others ;  the  bobbins, 
which  in  this  machine  are  16  in  number,  do  nol  toucii. 
they  have  an  interval  between  them  of  about  i  millim , 
by  which  the  current  of  air  produced  by  the  rotaticn  oi 
the  inducer  can  escape,  thus  producing  a  continiul 
cooling  effect.  The  bobbins  are  otherwise  electricilljr 
distinct,  and  can  be  employed  either  separately  or  con- 
nected  together,  according  to  what  is  required.  M, 
JabloehkofT  has  combined  his  machine  so  that  ejcii 
tiobbin  corresponds  to  a  candle;  it  is  possible,  thetc- 
fote,  if  this  is  useful,  to  have  as  many  circuits  as  bobbins, 
each  one  of  these  being  completely  independent  of  Ihi 
others  ;  any  of  the  combinations  in  quantity  or  in  tto- 
sion  can  be  adopted  if  required.  It  is  possible  withgul 
difficulty  to  change  the  arrangement  during  vn>rk,aiid 
it  is  possible  also  (and  this  is  very  imporUnt),  without 
stopping  Ihe  machine,  to  cut  out  of  Cineuit  anyoDcni 
Ihe  bobbins,  arid  to  replace  it  by  a  new  one,  the  other 
bobbins,  properly  combined,  and  with  a  slight  inciusi 
in  speed  given  lo  the  machine,  doing  the  neceHStJ 
work  during  the  making  of  the  change.  This  i»  » 
practical  security  of  the  highest  hmd  whicll  does  not 

One  of  the  advantages  which  M.  jablochkoff  rtieatOi 
is  the  arrangement  which  he  adopts  for  the  induce, 
it  is  that  to  a  small  angular  movement  Ihere  coTtH- 
ponds  a  considerable  displacement  o!  the  magotW 
pole,  which  allows  of  the  empk>yment  of  low  velgeiila. 
The  machine  which  we  represent  does  not  reqairfcit 
appears,  a  greater  velocity  than  750  turns  a  minute  >* 
light  16  candles  with  a  luminous  intenaiy  of  Si"*55 
Ciircel  burners.  The  exciter  is,  at  In  all  casei,  * 
continuous  current  machine,  such  as  a  Sieneni  or  1 
Gramme. 

Our  readers  know  that  we  make  a  rule  in  lo  p" 
opinions  founded  on  facts  only ;  We  cannot  say  motv, 
therefore,  about  the  machine.  hov>«ver  inlere<Ii>{ 
it  may  be,  and  whatever  mov  be  the  just  autborilv  « 
its  inventor.  We  must  wait  for  its  annlw-ai^n  ^AiA 
will  shortly  lake  place,  Tb«fit»otS 
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(who  have  kindly  Furnished  the  drawings  for  this  article), 
in  connection  with  the  firm  of  Breguet,  ate  actually  con- 
siructing  machinei  with  3a  bobbins,  and  are  preparing 
lo  make  still  larger  ones. 

It   is  worthy  of    note    thai    it    has  been    decided 


(employing   a   series   of    smsll   machines,   like    play 
things,    in    facl)i     it     has    been    decided    to    conslnic 
apparatus  capable  of  giving  to  each  individual  a  resulf  J 
of  some  importance.     We  have  preceded  foreigners  i 
this  direction,  but  there  jj  reason  to  believe  Chat  ir^-l 


t»  follow   the  plan    o( 

dimensions.     In   the   pli 

Dnay  of  complicated  arrangements   tor   ti 

by  inconvenient  bands  and  losing  power 


shall  not  delay  to  draw  them  out,  and  Ihe  arrangement 
so  practically  ingenious  due  to  M.  Jablochkoff  will  not 
be  B  feeble  attempt  to  attain  this  result. — Ijt  Lumitri 
Eleclritiue.  I 
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XXXIV.    Time  Signals. 


I 


Ix  order  that  the  time  signal  arrangements  may 
wotk  with  as  little  liability  to  derangement  as  pos- 
sible, a  definite  and  unilorm  system  of  supplying 
the  signals  to  the  various  renters  has  been  adopted. 
The  general  principles  which  have  been  kept  in  | 
view  m  these  arrajigcments  are —  1 

That  on  no  account  is  the  time  signal  to  be  sent  I 
to  a  renter  by  hand.  \ 

In  alt  cases  a  switch  is  to  be  used  to  put  the  , 
e  and  the  London  office  through  from 
the  test  bo.X  to  the  time  relay.     In  the  first  or'  nor-    I 


mal  position  of  the  snitch  the  London  wire  is  con- 
nected to  the  instrument  which  is  normally  worked 
on  that  wire.  In  tlie  second  position  the  London 
wire  only  is  put  through  the  time  relay  to  receire 
the  "  preliminary  "  current,  which  shows  that  the' 
lime  signal  has  been  sent  From  London.  When  on 
the  receipt  of  the  preliminary  current  the  switch  is 
turned  to  its  third  position,  then  the  renter's  wire  is 
put  in  communication  with  the  tongue  of  the  relay 
and  a  local  battery,  by  which  the  signal  is  repeated 
to  the  renter.    As  the  apparatus  by  which  the  cu- 
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*ent  is  received  at  the  renter^s  differs  according  to 
he  requirements  of  the  latter,  the  preliminary  cur- 
rent is  not  relayd  on. 

In  all  cases  the  time  current  is  relayed  to  the 
-enter,  the  back  stop  of  the  relay  being  connected 
:o  earth  so  that  the  renter's  wire  is  always  kept  to 
sarth  except  when  the  time  signal  is  sent.  Galvano- 
neters  are  placed  in  the  incoming  as  well  as  the 
outgoing  circuits,  so  as  to  check  both  the  receipt 
md  distribution  of  the  time  signal. 

The  arrangement  by  which  these  principles  are 
:arried  out  is  shown  by  figs.  137,  138,  and  139. 

Referring  to  fig.  137,  which  shows  the  switch 
bars,  /j,  /  ,  in  their  normal  position,  it  will  be  seen 
that  the  line  to  TS  (the  London  station)  is  con- 
nected through  the  bar,  t^,  and  its  top  stop,  with 
the  instrument  by  which  the  circuit  is  normally 
B^orked ;  the  lower  switch  bar  being  in  contact  with 
its  upper  stop^  the  rentei^s  wire  is  connected  direct 
to  earth. 

In  order  to  receive  the  preliminary  current, 
which  is  sent  a  few  minutes  before  the  hour,  the 
iwitch  bars  are  turned  by  a  hand  switch  to  the 
position  shown  in  fig.  138.  When  the  preliminary 
current  arrives  it  passes  through  /,  and  its  lower 
stop,  through  galvanometer,  Gj,  and  thence  through 
the  coils  ofrelay,  s,  to  earth.  This  current  sets  the 
relay  tongue,  /,,  hard  over  against  its  left-hand  stop 
if  it  should  not  have  previously  happened  to  have 
been  so. 

As  soon  as  the  preliminary  current  is  observed 
on  the  galvanometer,  g^,  the  switch  bars  are  turned 
to  their  third  position,  as  shown  in  fig.  139 ;  bar  /, 
is  now  against  its  lower  stop,  and  the  renter's  wire 
is  put  in  connection  with  the  tongue  of  the  relay, 
this  tongue  still  being  hard  over  against  its-  left- 
hand  stop. 

Exactly  at  the  hour  the  current  from  TS  is  re- 
versed ;  this  is  indicated  on  galvanometer,  G, ;  the 
tongue,  /„  of  the  relay,  s,  is  at  the  same  moment 
moved  over  to  the  rjAt,  and  the  circuit  of  the  local 
battery,  B,  closed.  The  current  from  this  battery 
then  pSLSses  out  through  galvanometer,  g  (whose 
needle  is  deflected)  and  out  to  the  renter  through 
the  tongue,  /,,  of  the  relay,  and  through  the  switch 
oar,  /,. 

As  soon  as  it  is  seen  that  the  renter's  current  has 
gone  out,  the  switch  bars  are  turned  back  to  their 
normal  position,  as  in  fig.  137. 

Another  principle  is  laid  down  that  no  renter  is 
to  be  dependent  upon  the  connections  of  the  time 
receiving  apparatus  of  any  other  renter.  The  cur- 
rent from  the  local  battery,  therefore,  does  not  pass 
through  a  single  wire  with  several  renters  on  the 
circuit  (except  under  exceptional  circumstances), 
but  splits  between  the  different  renters,  each  of  the 
latter  being  on  an  independent  wire  connected  to 
/|.  It  is  with  this  object  that  the  tongue,  /,,  is  con- 
nected to  earth,  for  in  this  case,  ail  the  wires  being  to 
earth,  they  cannot  interfere  with  one  another,  nor 
can  the  renters  use  the  wires  for  telegraphic  inter- 
communication with  one  another. 

In  order  that  the  local  current  may  split  equally 
between  all  the  lines,  the  instruments  of  the  renters 
are  all  required  to  be  wound  to  a  standard  resistance. 


Having  now  described  the  principal  apparatus 
emplojed  in  carrying  on  the  telegraph  work  of  the 


British  Postal  Teleapraph  Department,  these  articled 
are  concluded  as  a  fortnightly  series,  but  from  time 
to  time  we  shall  publish  descriptions  of  portions  o| 
the  apparatus  which  have  either  not  been  touchec 
upon,  or  which  have  recently  undergone  improve 
ments. — [Ed.  Telegraphic  Journal.] 


ON  THE  YIELD  OF  SECONDARY  I 

BATTERIES. 

By  M.  B.  RETNIER. 

Work  performed  by  secondary  batteries  comprises 
two  stages:  the  charge  of  the  accumulator  by  the 
action  ofan  exterior  electric  source,  and  its  discharge  in 
the  circuit  utilised.  Each  of  these  operations  involves 
a  loss.  We  shall  seek  to  ascertain  the  expression  of 
the  yield.  We  have  to  consider :  Bq,  the  initial  electro- 
motive force  of  the  source ;  r^,  its  resistance ;  E,  the 
electromotive  force  of  the  secondary  battery;  r,  its 
resistance ;  Ep  the  difference  of  potential  at  the  two 
extremities  of  the  conductor  used ;  Rp  the  resistance  of 
the  conductor ;  /,  the  time  of  the  charge ;  /|,  the  time 
of  the  discharge. 
The  work  t^,  spent  in  charging  will  be 


(I) 


To  =  Ko 


Ra  — K 


Ro  +  R 


i. 


The  work  t  utilised  in  the  resistance  will  be 


(2) 


*1 


R  +  Ri 


t. 


To  find  the  ratio  of  these  two  works,  /|  must  be 
expressed  as  a  function  of  /.  This  may  be  done  by 
considering  that  the  quantity  of  electricity  g  is  the 
same  in  the  circuits  of  charge  and  of  discharge,  and 
that  this  quantity  is  proportional  to  the  products  of 
the  intensities  of  the  currents  by  the  times,  whence  the 
equation 


Ro  -H  R 


Whence 


(3) 


/=   0    -r^ 


E^  —  B 


E, 


R  +Rj 


tr 


'. 


_         Ro  +  R 


E, 


R   +  Rj 


On  substituting  for  /,  its  value  in  the  expression  (2) 
this  formula  becomes 


E! 


—    E 


(4) 


_     K  -f   R,    R^    -f     R 


—  E, 


Eq  —  B 
Ro  +  R 


/. 


Whence  the  yield 

(s) 


R  +  R, 


<p  ==-:-  = 


The  yield  is  therefore  expressed  by  the  ratio  betweeA 
the  potential  at  the  two  ends  of  the  resistance  utilised 
and  the  initial  electromotive  force  of  the  source  of 
electricity,  and  is  independent  of  the  resistances  and 
the  values  of  the  times  of  charge  and  discharge. 

I  have  supposed  that  the  work  to  be  produced  was 
the  heating  of  a  resistance ;  if  the  current  of  discharge 
works  in  a  circuit  which  is  the  seat  of  an  electro^ 
motive  force,  e^.^  in  an  electric  motot^VVi'^cK^x^^v^'Ch. 
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of  the  yield  will  not  be  altered.  But  we  must  not  take 
as  the  value  of  e,  the  difference  of  potential  at  the  two 
extremities  of  the  motor,  for  E,  should  express  the 
inverse  electromotive  force  of  the  motor  at  the  origin 
of  the  induction. 

We  might  arrive  directly  at  the  expression  of  the 
yield  by  putting 


Whence 
(5) 


To  =  Q  Bo.  and  T  =  Q  E, 


rf>     :=    I     =     i'    . 
To  Eo 


But  the  foregoing  developments  show  how  the  resis- 
tances are  eliminated  from  the  final  expression  ;  they 
give  us  the  respective  and  relative  values  of  the  times 
of  charge  and  discharge,  and  we  show  that  if  the  resis. 
tances  do  not  act  upon  the  final  yield  they  affect  the 
time,  and  consequently  the  values  of  the  works  expended 
and  recovered  in  a  unity  of  time. 

In  practice  £he  resistances  of  the  circuits  must  be 
taken  into  consideration.  On  account  of  its  very 
feeble  interior  resistance  the  secondary  b.ittery  of  Faure 
gives  a  yield  of  80  per  cent,,  the  conditions  of  charge 
and  discharge  being  favourable.  For  the  small  model 
of  tJ  kilos,  the  constants  of  the  Faure  battery  are 

E    —  2' 15  volts. 

R    =  o'oo6  ohm. 

Eq  =  E.  1*1  =  2*36  volts. 

E,    =    E.  0-9=  I  03       ,, 

Ro  =  R  =  o'oo6  ohm. 
R,  =  R.  9  =  0*054  ohm. 

The  work  expended  in  the  charge  is  . 
__ — —    _  ..21  kilos. 

g  'vKo  +  K)  ^ 

per  second  and  per  element,  an  arrangement  which 
enables  the  battery  to  be  fully  charged  in  a  time  much 
shorter  than  usual. 

The  work  recovered  per  second  and  per  element 
during  the  discharge  will  be 

=  — /    \        =  6"X  kilos, 
g  (R  +  Ri  ^ 

Under  these  conditions  the  yield 

—        =  -     =81  percent. 

Compics  Rendus, 


Itjotts. 


A  DISCOVERY  has  been  announced  before  the  Cincinnati 
Scientific  Society  of  a  process  for  fusing  and  moulding 
iridium,  which  has  hitherto  been  deemed  impossible.  A 
bar  of  this  metal,  which  was  used  as  a  substitute  for  the 
negative  carbon  in  an  electric  lamp,  burned  60  hours 
without  loss  of  weight  or  change  of  form. 

M.  Trouve  has  made  experiments  with  an  Enelish 
made  tricycle,  weighing  about  55  kilogs.  He  fixed  two 
of  his  electric  motors,  supplied  with  electricity  by  three 
secondary  cells,  such  as  he  uses  for  his  polyscopes,  to 
each  side  of  the  machine,  the  motors  being  connected 
one  to  each  crank.  A  friend  rode  the  machine,  which 
traversed  the  Rue  de  Valois,  an  asphalted  street,  at  the 
speed  of  an  ordinary  cab.  The  experiment  was  con- 
tinued for  an  hour.  The  total  weight  of  the  tricycle 
with  M.  Trouv^^  friend  on  it  was  160  kibgs.,  and  the 


effective  force  produced  by  the  two  motors,    seven 
kilogrammetres. 

An  open  competition  for  admission  to  the  Post-Office 
(Male)  School  of  Telegfaphy,  age  14  to  18,  will  be  held 
in  London  on  the  7th  June  next.  Application  must  be 
made  to  the  Secretary,  Civil  Service  Commission, 
London,  S.W. 

The  Electric  Light  im  an  Art  Gallery. — At  a 
reception  held  at  the  Union  League  Club  House  hi  New 
York  a  few  evenings  ago  the  experiment  of  lighting  a 
portion  of  the  picture  gallery  with  electric  lights  was 
tried  with  satisfactory  results.  One  part  of  the  gallery 
was  lighted  with  gas  and  the  other  portion  with  Maxim's 
incandescent  burners,  supplied  by  the  United  States 
Electric  Lighting  Company,  who  also  illuminated  the 
street  and  avenue  fronting  the  building  with  one  of 
their  powerful  arc  lights.  It  was  considered  doubtful  if 
the  commingling  of  the  two  lights — gas  and  electric — 
would  be  sufficiently  harmonious  to  admit  their  use 
together  without  destroying  the  harmony  of  colour  or 
richness  of  tint  in  some  of  the  90  beautiful  paintings — 
valued  in  the  aggregate  at  265,000  dols. — which  adorned 
the  walls  of  the  club  house  on  this  occasion.  But  the 
result  has  proved  that  the  electric  light  is  feasible  for 
illuminating  galleries  of  art,  and  in  many  r^pects  that 
it  is  far  better  than  gas  for  the  purpose.  The  quality 
of  the  light  approaches  very  closely  to  .  that  of  day- 
light, hence  the  artist's  conception  of  colour  is  not  dis- 
torted as  by  the  yellow  tint  which  gas  produces.  The 
picture  appears  to  the  observer  as  it  did  to  the  artist 
when  it  left  his  easel.  The  electric  light  takes  up  none 
of  the  oxy£;en  of  the  room,  the  exhaustion  of  which  in 
galleries  where  gas  jets  are  used  renders  them  uncom- 
fortably warm,  vitiating  the  atmosphere,  and  thus  de- 
tracting from  the  pleasure  of  visiting  such  places  at 
night.  The  result  attending  the  exhibition  the  other 
evening,  of  using  the  electric  light  and  gas  light  to- 
gether, and  then  either  separately,  establishes  the 
feasibility  of  using  the  electric  light  alone  for  exhibit- 
ing pictures  to  the  best  advantage  or  of  blending  the 
two  and  heightening  the  brilliancy.  The  Maxim  in- 
candescent burners  were  placed  at  intervals  between 
the  gas  jets  on  the  main  pipe  which  extends  around  the 
room,  so  that  the  rays  of  light  were  projected  from  the 
same  line,  thus  avoiding  a  cross  light,  which  artists  and 
exhibitors- so  much  abhor. — Scientific  American, 

Swan's  Light  in  Glasgow. — The  first  exhibition 
of  this  light  on  a  practical  scale  in  Glasgow  took  place 
recently  at  the  Sauchiehall  Street  offices  of  Messrs. 
D.  and  G.  Graham,  the  licensees  for  Scotland,  which 
were  lighted  up  in  a  most  brilliant  fashion  by  30  Swan 
lamps,  arranged  and  adapted  to  suit  every  description 
of  gas  fixture — suspended,  bracket,  standard,  universal 
joint,  and  otherwise.  A  pleasing  variety  was  also 
attained  by  the  use,  in  different  situations,  of  plain, 
figured,  opalesque,  and  tinted  globes,  and  likevnse  by 
inclosing  some  of  the  lamps,  Chinese-lantern  fashion, 
in  semi-transparent  paper  screens  of  novel  and  tasteful 
design.  One  lamp,  which  attracted  particular  attention, 
was  shown  glowing  under  water,  with  gold  and  silver 
fish  circling  round  it,  whilst  another  had  its  connecting 
wires  concealed  in  a  long  flexible  cord,  so  that  it  could 
be  carried  about  without  difficulty.  Sir  WiOiam  Thom- 
son, who  was  among  the  guests,  made  some  remarks 
upon  this  system  of  incandescent  lighting,  calling 
attention  to  the  fact  that  not  only  could  all  the  lights  in 
a  room  be  simultaneously  extinguished  without  putting 
out  those  in  another,  but  that  each  individual  lamp 
throughout  the  premises  was  under  perfect  oontiol  by 
means  of  a  small  plug-switch  placed  conveniently  near 
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ibilea  thit  evening,'  and  Iha 
howeliolds  would,  owing  10  Ihe  non-rilia- 
e  atm05[ihere,  be  o!  immense  lanilnry  benefit, 
tring  evening  the  College  of  Science  and  Art 
Jttect  wa*  very  effectively  illuminated  by  22 
IDS  on  the  occasion  of  the  annual  distribution 
to  Ihe  students,  Sir  William  Thomson  being 
ilr.  The  lighting  of  both  places  was  planned 
^ed  otit  by  Messrs.  D.  and  G.  Graham's 
Mr,  A-  R.  Bennett. 

tSSiON  or  Electrostatic  Conoensatioh  and 

1  IM  USOEBOROUHD  TELEOKAfH  WlBBS.— By 

in. — The  author  linds  that  if  two  long  equi- 
parallel  lines  are  placed  near  each  other,  and 
:  mpectiveiy  traversed  bjr  the  current  of  Ihc 
le  action  oE  the  current  in  one  line  disturbs  the 
lovtuent  of  the  other.  But  if  these  tvn>  lines, 
f  being  equi-distsint  at  all  points,  chuige  their 
f^.,  liote  Icilometre  Co  kilometre)  the  induced 
>eQame  so  feeble  that  a  very  sensitive  electro- 
fcquired  to  perceive  them.  The  experiment 
'  more  conclusive  if,  instead  of  having  two 
.  WB  have  4.  6,  8.  or  10  conductors.  Whilst 
{til  of  300  to  600  kilometres  all  telegraphic 
'on  i)  aRecled,  on  applying  the  author's  system 
of  Ihc  signals  ii  surpriwngly  manifest.  It  in 
mfoldini;  the  conductors  of  one  and  tho  same 
and  Jine  in  a  protective  coaling  of  metal  it  is 
direct  comrauaication  with  the  soil  by  a 
(gatCa-peicha,  or  Cliattertan's  composition), 
ensatlon  diminishes  to  such  an  extent  (hat  the 
[  electrostatic  charge  and  discharge  is  corn- 
Due  swaf  with, — Lri  Uandrs. 

tic  LloKT. — LoBtin  has  exhibited  in  Paris  an 
Hui  consiating  of  four  voltaic  arcsfonning  a 
■  circle.  It  is  produced  by  means  of  lour 
rods  placed  radially,  but  not  touching  each 
the  centre.  The  two  rods  placed  opposite  to 
!t  were  conBected  with  the  Mine  poie  of  the 
'  light,  so  that  an  arc  was  formed  from  each 
t  l^lh  its  neighbours.  The  four  united  form  a 
I  circle,  and  yield  a  light  of  eitraoritinaiy 
—Oetttrr.-L'-igarUclu  Fuil, 

RIC  Locomotive  Limp.  —  In  the  nighi 
March  iglh  and  20th  an  eiperimenlal 
was  made  on  the  St.  Michael  ■  Leaben 
Austria,  with  a  locomotive  carrj-ing  an 
amp  tor  the  purpose  of  illuminating  the  line. 
:tric  machine  was  fixed  orcr  the  locomotive 
id  was  set  In  action  by  a  small  steam. engine 
^ed  on  the  boiler  and  deriving  from  it  a  supply 
,  'The  lamp  is  £ied  so  as  to  be  turned  by  the 
nd  made  to  throw  ita  light  upon  arches  that 
I  traversed  or  upon  any  other  desired  point. 
iar  espetiments  have  failed  hitherto  owing  to 
live  nature  o!  the  electric  lamp,  which  could 
r  the  shocks  of  the  locomotive  and  thus 
.  a  continuous  light  impossible.  The  present 
lostnicted  by  Telegraph- assistant  Sedlaciek, 
1  lie  trial  trip  well.  The  light  was  steady, 
entire  line  could  be  distinguished  for  400  to 
Ii,  and  owing  to  the  mova^ilily  of  Ihe  lamp 
k  was  distinctly  visible  for  ^qo  yards  even  in 
through  biidges.  The  colours  of  Ihe  signals 
distinguished  at  a  long  distance  with  great 


i»ATio!«    ot  TH»    St.  Gothard's  TuNNat.. 
ffinj  to    the   Tfsttntr  Zeitung,   teclinologists 


have  been  for  a  long  time  engaged  with  llie  prnblem 
how  the  gigantic  tunnel  can  be  rationally  lighted.  Two 
systems  have  hitherto  been  suggested  for  praelicat 
application.  The  one  proposes  electric  lights,  placed 
at  equal  distances,  and  Ihe  number  of  which  for  an 
extent  of  15  kilometres  (Ihe  length  of  the  tunnel) 
would  be  I, MK>,  requiring  40  electric  battories.  The 
second  system  contemplates  a  kind  of  movable  electric 
lighting.  This  demands  the  construction  of  a  lighting 
locomotive  to  carry  two  electric  batteries  and  (our 
great  luminous  regulators,  giving  the  light  of  about 
12,000  ordinary  lamps.  Tl^  entire  tunnel  might  be 
then  lighted  up  by  means  of  reHectors. — Oaterr.- 
Ungar.  Pnst. 


Thb  Puis 


rHK  Co? 
.  Pris( 


■  Elic- 


Df  Elecfiucal  Phsnohbn*. — By  M.  G.  Lippmano. 
— The  quantity  of  matter  and  the  quantity  ot  eneigy 
are  not  the  only  magnitudes  which  remain  invariable, 
the  quantity  of  electricity  has  the  same  property.  If 
we  consider  any  phenomenon  in  its  entirety  we  observe 
that  the  distribution  of  the  electricity  may  change,  but 
that  the  sum  of  the  quantities  of  free  electricity  doei 
not  vary.  If  the  electric  charge  undergoes  at  some 
points  a  positive  variation  it  vanes  negatively  at  others, 
and  the  algebraic  sum  of  all  the  simultaneous  variationi 
of  charge  is  always  null.  The  sum  of  the  quantities 
of  free  electlicity  is  therefore  invariable  since  its  total 
variation  always  :=  o.  This  law,  which  1  call  the  prin- 
ciptc  of  the  conservation  of  electricity,  extends  to  all 
the  phenomena  hitherto  studied  and  results  from  old 
experiments  to  which  it  is  sufficient  to  refer.  Thus,  if 
a  charge  is  divided  between  two  bodies  we  know  that 
the  total  charge  remains  the  same  before  and  after 
division.  It  is  the  same  in  the  case  of  friction  ;  it  Is 
known  that  the  charges  acquired  by  the  bodies  rubbed 
together  have  an  algebraic  sum  ^  o.  It  is  the  3ame 
in  Ihe  case  of  electrincatioa  by  the  influence  and  Ibe 
action  of  batteries.  I  will  admit  this  fact  as  a  principle 
which  has  been  verified  for  all  constant  electric  actions. 
If  we  call  two  independent  variables  x  and  y,  on 
which  depends  the  quantity  of  electricity  received  bv 
any  body;  '  may  be,  for  instance,  the  potential  whicb 
this  body  acquires,  and  y  hi  capacity,  or  a  length,  a 
pressure,  or  a  teraperalute,  of  which  this  capacity  is  a 
function.  Let  J  Bi  be  the  quantity  of  electricity  re- 
ceived by  the  body,  when  k  increases  hy  d  x  and  y  by 
it  y.     We  may  then  pat 

din  =  Tjx  +  Qdy.  * 
p  and  a  being  two  functions  of  ■  and,^.  I  say  that  the 
principle  of  tha  conservation  of  electricity  is  expressed 
by  the  condition  that  <^  m  is  an  exact  differential.  Let 
us  suppose  any  system  whatever  in  which  an  electric 
phenomenon  is  produced,  divided  into  two  portions 
a  and  B.  Let  a  and  i  be  the  variations  of  charge  simul- 
laneously  eiperionced  by  these  two  portions ;  we  have 
then,  according  to  our  principle,  a  and  i  b  o.  When 
\  passes  through  a  complete  cycle,  its  final  state  being 
identical  with  its  ipiliat,  we  have  a  ^^  o,  and  conse- 


vbev 
We  know  that  (or  an  integral/  d  ti 
'null  for  every  complete  cycle  it  is  necessary  for  it  in 


be 


This,   therefore,   is   the  general  expression  ot  the 

principle  of  Ihe  conservation  of  eleitricily. 

The  principle  of  the  conservation  of  energy  i*  ex- 
pressed  also  by   a  condition   ol    inlegtabiliiy.      We 
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obtain  thus  two  distinct  cquttions,  the  simuttaneous 
■.pplication  of  which  to  vuiou*  known  pbenomena 
enables  us  to  foTCiee  the  existence  and  the  greatness 
of  new  phenomena. — Cemptti  Rttidut. 

A  COUPANV  has  been  formed  in  Spain,  nnder  the 
title  "  Sociedad  Espanola  de  Eleclricidad,"  for  the 
manufacture  of  Gramme  and  other  machines  used  in 
obtaining  the  electric  light,  the  production  of  electricity 
by  means  of  great  generators  for  distribution  for  the  pub- 
lic illumination  of  large  spaces,  theatres,  casinos,  cafes, 
warehouses,  manufactories,  shops,  Stc. ;  for  the  propa- 
gation of  the  telephonic  service  by  means  of  the 
insullation  of  multiple  lines  connecting  the  houses  of 
subscribers,  and  the  distribution  of  motive  power, — 
Gaaia  dt  la  Indttitria. 

Thb  electric  light  is  being;  introduced  into  Barcelona. 
Five  electric  lamps  have  been  placed  at  the  respective 
distances  of  60,  100,  135,  and  190  metres,  four  of  them 
at  the  height  of  six  metres,  and  one  at  ten  metres. 
The  electricity  is  produced  by  means  of  a  dynamo- 
electric  machine,  moved  by  means  of  a  steam-engine 
in  the  Calle  del  dA.—  Ganeta  dt  la  Indnslria. 

On  the  Ihvegse  Electromotive  Force  op  the 
Electric  Arc  — M.  J.  Jamin.  — M.  Le  Roux  has 
recently  communicated  a  simple  process  ior  demon- 
strating the  existence  of  an  inverse  electromotive  force 
in  the  voluic  an;.  Edlund  was  the  first  to  point  out 
the  existence  of  this  inverse  force,  which  has  since  been 
demonstrated  by  ail  experiments.  It  acts  lilte  the 
polarisation  of  the  electrodes  ;  it  is  developed  as  soon 
as  the  aic  is  ignited,  increases  rapidly  to  a  fixed  limit, 
and  it  opposes  then,  like  the  polarisation  of  the  elec. 
trodes,  a  resistance  to  the  passage  of  the  current  equal 
to  10— 13  Bunsen  elements.  If  we  wish  to  light  up 
an  electric  arc  by  means  of  a  battery,  we  must  first 
overcome  this  resistancebyan  equal  number  of  elements, 
and  then  add  about  25  others  to  obtain  a  sufficient 
arc.  This  is  why  at  least  30  to  40  Bunsen  elements 
■re  needed  to  maintain  a  regolator  lighted.  For  the 
same  reason  it  is  so  difficult  to  light  up  two  or  more 
arcs  in  one  and  the  same  continuous  current,  since  for 
each  arc  it  is  necessary  to  overcome  the  same  inverse 
force.  It  is  intelligible,  therefore,  that  every  battery, 
every  continuous-current  machine,  and  every  accumu- 
lator, like  those  of  PlantS  or  of  Faure,  has  to  struggle 
against  this  obstacle,  and  must  have  acquired  a  great 
•enslon  before  it  can  ignite  even  a  single  arc.  The 
conditions  are  quite  different  with  the  magneto-electric 
machines  with  alternately  contrary  currents,  as,  for 
example,  the  "  auto-exciter,"  of  Gramme.  In  fact, 
the  normal  current,  after  it  has  passed  in  one  direction, 
and  the  polarisation  has  become  established,  ceases, 
and  is  at  once  reproduced  in  the  opposite  direction — 
the  direction  of  the  counter- current,  whose  existence 
M.  Le  RouK  has  just  demonstrated.  Far  from  having 
to  struggle  with  this  inverse  current,  it  profits  by  its 
enistence,  and  the  two  electromotive  forces  re-enforce 
each  other.  Thus  during  each  partial  current  there 
are  two  distinct  periods.  The  first  begins  at  the 
moment  when  the  inversion  is  made,  when  the  two 
actions  are  added  logclher.  and  when  the  total  current 
has  Its  maximum  intensity.  Soon  a  polarisation  con- 
trary to  the  first  is  established,  goes  on  increasing, 
destroys  it,  and  there  is  then  merely  the  normal 
current  of  the  machine  without  polarisation.  In  the 
second  period  Ihe  inverse  force  is  cut  off  from  the 
normal  current,  the  intensity  is  reduced  to  a  difference, 
and  decreases.  If  the  inversions  followed  at  long 
intervals  the  resistance  to  the  ctjrrent  would  have  time 
to  reach,  it*  maximum,  and  at  the  (noneDt  of  each 


there  would  be  the  same  cue  ma  with  tk» 
battery;  but  in  these  machines   the   invenioii  takes 

Elace  at  least  500  times  per  second.  There  are,  there- 
jre,  at  least  500  emissions  of  the  current  with  u 
electromotive  force  equal  to  that  of  the  macbiDe,  aug- 
mented by  the  inverse  force  created  during  the  fomei 
ennission.  It  is  thus  understood  how  it  is  potsible  to 
maintain  several  luminous  arcs  in  one  arid  the  same 
circuit  with  a  machine,  and  why  it  cannot  be  doae 
with  a  battery  or  an  accumulator.  In  the  tonaei 
case  we  profit  by  the  inverse  force  at  n'ety  intemptioi, 
whilst  in  the  latter  it  must  be  overcoue  when  pemu- 
rent  and  at  its  maximum.  It  is  probable  that  the 
time  necessary  for  the  inverse  force  to  read  ill 
maximum  is  very  short,  for  the  number  of  lunpi  which 
may  be  maintained  in  one  and  the  nme  drciul  io- 
creases  rapidly  with  the  speed.  The  latctt  impivvB- 
ments  in  the  Gramme  machine  have  brought  >hb 
number  to  15,  or  even  30  lamps,  making  (So  to  80 per 
machine,  each  equal  to  35  Carcel  lamp*,  or  a  total  ol 
1,500  to  3,000  Carcels,  at  the  expense  of  rather  less  than 
20  horse-power.  The  existence  of  the  electromotive 
forces  is  explained  by  I^ltjer's  phenomenon.  The 
current  which  passes  from  the  positive  point  to  the  arc 
heats  it' considerably ;  then  it  continues  and  passes 
from  the  arc  to  the  negative  point,  where  there  is 
cooling,  or  at  least  a  feebler  heating,  and  it  is  known 
that  when  the  current  ceases  the  difference  of  the 
temperature  of  the  soldered  connections  sets  up  a 
counter- current.  It  is  simply  this  difference  ol  the 
temperature  of  the  two  points  which  determines  the 
inverse  force,  but  as  this  difference  of  tempeiatore 
does  not  occur  in  caaeof  alternating  cuirents,  this  forte 
cannot  exist, — ComfUi  Smdta. 


, ,    .  ,    ,  ind  a  secondary  coil  leA 

.  enlarged  terminal,  0,  mounted  in  ease,  r  ■  f,  ml 
ranged  near  plate,  b  ;  plate,  h,  being  also  mounted  '^ 
se,  T  St,  but  not  connected  with  the  secondary  coil. 


-president,  in  the  cl 
Helmholtz,  In  an  Interesting  communication  on  electro- 
lytic conduction,  stated  that  the  experiments  he  wis 
about  to  describe  were  a  continuation  of  experitneils 
he  had  formerly  made  in  connection  with  certais 
objections  that  had  been  urged  against  Faraday's  U> 
ol  electrolysis.  He  had  alreadr  shown  that  a  feeble 
galvanic  current  could  be  passed  through  an  electrolytic 
preparation  of  acidulated  water,  even  though  the 
electromotive  force  was  not  suEficient  to  decompose  the 
water.  The  action  of  such  a  current  would  be,  in  the 
first  place,  to  coat  theelectrodeS,  the  one  with  hydrogen. 
the  other  with  oxygen.  The  hydrogen,  however, 
speedily  combined  with  the  free  oxygen  in  the  ai       ' 


n  the  electrolytic  cell  wa*  kept  down,  m 
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that  tbe  origliial  cmrent  was  never  wholly  dettroTed. 
In  the  Uter  ezHrimerili  Prof.  Helmholti  had  coni- 
pleteljr  retnoTcd  the  air  from  (be  neighbourhood  of  the 
electrolyte.  Thii  was  effected  by  an  ingenious  use  of 
the*  property  possessed  by  palladium  of  holding  large 
quantities  of  hydrogen  gas  in  its  pores.  With  this 
sped  ally- preps  red  cell  he  found  that  a  feeble  current 
passed  through  11  fell  down  to  zero  in  a  very  short  time, 
the  difference  of  potential  due  lo  the  polarisation  of 
the  electrodes  quite  balBociug  the  original  electromotive 
force.  On  throwing  off  the  battery  the  polarised  electro- 
lytic cell  showed  on  a  delicate  galvanometer  a  reversed 
current,  which  rapidly  fell  lo  lero  from  an  intensity 
equal  to  that  of  the  original  current  before  polarisation 
set  in.  Another  result  to  which  his  researches  bad  led 
him  was,  that  there  were  no  chemical  forces  acting 
between  the  molecules  of  an  electrolyte  other  than 
those  that  existed  in  virtue  of  what  might  be  called 
their  electric  charges — a  result  which  cannot  fail  (0 
have  an  important  bearing  npon  the  question  of 
chemical  constitution.— ^a(»rf. 

An  ingenfoas  form  of  electro. magnetic  annunciator 
{U.S.  patent  No.  140,717)  has  been  devised bj  Mr.  George 
M.  Hopkins,  of  Brooklyn.  The  pins,  /.  on  the  drops, 
■  i  c,  that  engage  with  the  detent,  g,  and  the  catch,  c, 
lie  all  insulated  except  one,  whieb  therefore  closes  Ihe 


^cal  circait  through   Ihe  drop   and  detent   when   it 

comes  in  contact  wiUi  the  latter.  The  number  of  drops 
that  have  this  circuit. closing  pin  on  varies  with  ih'* 
diilerent  instmmenls,  so  that  a  certain  number  0! 
impulses  may  call  a  certain  person. 

At  a  meeting  of  Ihe  West  of  Scotland  Association 
of  Gas  Managers,  held  in  Glasgow  on  the  6th  inst., 
Mr.  Carlow,  the  president,  said  that  all  over  the  country, 
in  England  as  #ell  as  in  Scotland,  gas  companies  and 
corporations  were  now  in  a  position  of  being  able  not 
oolj  to  reduce  the  price  of  gas,  but  to  pay  handsome 
di'idends  from  the  profits,  and  this  had  been  done  in 
the  face  of  the  formidable  rival,  as  some  supposed  it 
lobe— the  electric  light.  While  admitting  that  in  recent 
rnrs  lighting  by  electricity  had  been  improved  to  such 
u  utent  as  to  cause  anxiety  to  tho^  who  do  not  pay 
my  close  attention  to  the  subject,  he  held  that  tbe 
electric  light  had  not  taken  the  position  which  had 
beta  loudly  claimed  for  it  One  effect  oE  the  rivalry 
l»d  been  to  cause  gas  engineers  to  devote  special 
■nenlioD  to  the  more  perfect  combustion  of  eas,  and 
lie  result  was  the  introduction  of  those  fine  Dumers 
obich  might  be  seen  in  almost  every  town  shedding 
lorth  a  brilliant  light.  Briefly  touching  on  the  pro- 
posal of  Dr.  Siemens  to  supply  gas  for  heating  purposes 
oi  a  less  pure  character  than  that  for  lighling,  he  con- 
■^ned  it  at  beinf,  from  a  practical  point  of  view, 
uaatisfactory. 


Thx  eminent  mgieecr,  H.  Daubigny,  t 
iu  ootabknwdificatioos  and  appreciable 


by  means  of  electrii  ,..,  .  _ 

pality  of  Paris  for  permission  lo  erect  in  the  Place ds 
la  lUpublique,  at  a  point  to  be  fixed  on,  a  great 
electric  focus  of  50  horse-power,  the  luminous  power  of 
which  may  be  equal  to  a,oob  gas-liumers.  He  pro- 
poses to  demonstrate  the  economy  of  keeping  tbe 
electromotive  force  of  the  luminous  focus  proportional 
to  the  extent  to  be  lighted  up,  in  place  of  graduating 
the  light  by  means  of  glass  globei  more  or  less  opaque. 
—  Gaccta  dc  la  Induslria. 

The  Brush  Electric  Light  has  been  fitted  up  in  the 
retail  warehouse  o£  Messrs.  Cooper  tt  Co.,  Sauchiehall 
Street,  Glasgow.  This  is  the  first  application  of  the 
electric  light  to  Ihe  illumination  of  stores  in  that  city. 

Muller's  DvNAHO-ELtcniic  Machini  (U.S.  patent 
No.  241.054).  In  this  machine,  which  is  shown  by  the 
figure,  the  armature-coils  are  divided  into  series,  each 
series  having  as  many  coils  as  there  are  field-mi^eta. 
One  of  the  series,  B>,  has  its  cores  larger  than  tbe 


rest,  and  is  used  both  to  Intensify  the  field-magnets 
and  for  external  work,  the  remaining  series,  B*,  b*, 
being  used  exclusively  for  external  work.  The  cores 
of  the  armatures  lap  over  the  field-magnets  about  six- 
eighths  of  their  width,  so  that  they  receive  magnetism 
of  both  signs  for  a  short  interval,  thereby  avoiding 
extra  currents  and  sparks. 

Mr.  Duncombk,  secretaiy  10  Ihe  South  Kensington 
Museum,  in  replying  to  queries  put  by  the  convener  of 
the  Greenock  Harbour  Trust  as  to  Ihe  coat  of  th* 
electric  light,  says  : — "  The  system  used  is  thai  of 
Brush.  Sixteen  umps  light  a  court  previously  lighted 
by  gas,  burning  at  the  rate  of  4,800  cubic  feel  per  hour, 
and  of  the  nominal  illuminating  power  of  16  candles. 
The  dimensions  of  the  court  are  r38  feet  by  115  feet, 
with  an  average  height  of  about  42  feet.  The  hourly 
cost  of  the  electric  light,  without  allowing  for  wear  and 
tear  of  plant  or  interest  on  capital,  is  about  js.  lod. 
The  machine  cost  ^£400.  The  16  lamps,  which  are- 
double  lamps,  together  with  the  suspending  apparatus, 
conducting  wire,  &c.,  cost  ^£384.  It  is  practically 
impossible  to  compare  the  illuminating  power  of  the 
electric  lamps  with  that  of  the  gas,  on  account  of  the 
different  nature  of  the  lights.  The  en^ne  Indicates 
30  horse-power  when  driving  ttv«  ntuiu^vac      K:^  '>!t>^ 


THB  miMGKi^aiC  JOUSlf  Alk. 


result  of  six  months'  experience,  it  is  found  Ihai  Ihe 
carbons  coit  is. ;  coal,  8d, ;  oil,  cotton-waste,  &c,,  3d, 
per  hoar  actual  light  for  the  16  lamps.  You  will 
doubtless  understand  that  it  is  difficult  to  6ic  precisely 
the  cost  of  wages,  as  the  men  who  look  after  the 
engine  and  the  machine  also  So  other  work ;  but  it  is 
estimated  at  is.  i  id.  per  hour,  bringing  up  the  total 
cost  per  hour  to  3s.  cod." 

In  conseqaence  of  the  large  increase  of  work  in  the 
Aberdeen  telegraphic  department  it  has  been  found 
necessary  to  increase  Ihc  staff  by  eight.  The  stafi", 
exclusive  of  messtngera,  will  now  consist  of  fifty-two 
telegraphists,  of  whom  eleven  are  females. 

Hovembbkgh'^  PaiNTiNC  Telboiiaph.  —  In  this 
arrangement  (U.S.  patent  No.  241,094)  there  is  a 
peculiar  .unison  mechanism  in  which  the  unison-stop 
is  normally  in  the  path  of  a  stop  on  the  type-wheel 
shaft,  and  locks  the  type-wheel  if  out  of  unison 
Dally  at  each  revolution.     If  in  unison  a  short 


s  made  at  each  revolution  around  the  printing- 
magnet,  whereby  a  strong  current  is  passed  llirough 
the  tj'pe-wheel  masTiets,  which  releases  the  stop  and 
permits  the  type-wheel  to  advance.  The  increase  of 
current  is  due  to  the  decrease  in  resistance  offered  by 
ihunting  the  printing-magnet. 

CoLtEGE  OF  Science  ano   Abts,  Glasoow, — The 

directors,  with  some  of  the  most  influential  and  worthy 
citizens  of  Glasgov.  met  the  other  evening  in  the  large 
hall  of  the  Mechanics'  Institution  (now  called  the 
"  College  of  Science  and  Arts  ")  to  witness  the  distri- 
bution of  prizes  by  Sir  William  Thomson,  to  the 
successful  students  of  the  past  session.  Sir  William 
mentioned  that  if  was  at  the  Mechanics'  Institute  that 
he  had  gained  his  first  impressions  of  those  beautiful 
experiments  in  the  elements  of  chemistry.  He  was 
grateful  to  the  oM  Mechanics'  Institution  tor  what  he 
had  learned  from  it,  at  the  same  time  he  felt  sure  that 
it  would  prove  worthy  of  Ihe  new  and  more  dignified 
name.  In  handing  the  first  senior  prize  for  electricity 
and  magnetism,  to  Mr.  James  Livingstone,  telegraphist, 
Glaigow  Post-Offict,  Sir  William  paid  him  the  com- 
pliment that  he  had  done  a  very  good  paper  (he.  Sir 
William,  having  set  the  greater  part  of  Ihe  examina- 
tion himself,  and  presented  the  priie).  The  other 
prizes  and  certificate!  for  magnetism  and  electricity, 
junior  section,  were  presented  by  David  Rowan,  Esq., 
the  president  of  tjie  Institution,  and  gained  by 
O-J  T.  8.  Robimon.  (3)  Robert  Logan,  and  (3)  eerliti- 
cate,  John   Watson. 


We  understand  that  next  session  Mr.  Andrew  Jamie- 
son,  C.E.,  the  principal,  will  start  a  class  for  teie- 
graphy,  telephony,  and  electric  lighting,  in  aonnectioD 
with  tbc  City  and  Guilds  examinations,  in  addition  to 
the  present  lecture  on  magnetism  and  electricity,  and 
we  hope  the  telegraphists  in  the  Glasgow  district,  aa 
well  as  many  others,  will  avail  themselves  of  the  rare 
opportunity  thus  offered  to  them,  Mr.  Jamieson  having 
had  considerable  practical  experience  in  the  making, 
laying,  and  maintaining,  of  telegraph  lines  and  cablet, 
in  different  parts  of  the  world. 

Sir  James  Watson,  preceptor,  and  Dr.  F.  L,  Robert- 
son, spoke  at  some  considerable  length  on  the  prospects 
of  the  Institution,  and  all  agreed  that  the  grant  oE 
£ffxi  a  year,  by  Hutchiaou'a  Hospital,  was  one  of  the 
wisest  things  the  directors  could  have  done. 

The  hall  was  well  lighted  by  twenty-two  of  Swan's 
electrio  lampli  the  generator  being  an  A  Gramme 
machine,  driven  by  a  common  sawmill  engine.  Oa 
inquiry  as  to  how  such  an  ordinary  engine  kept  the 
light  so  steady,  we  found  that  the  principal  had  the 
whole  current  under  Ihe  control  of  a  variable  resistance 
coil  with  sliding  contact,  and  besides  he  had  a  special 
telegraph  wire  connected  with  a  bell  laid  on  from  the 
lecture  hall  table  to  the  engine  driver  whereby  by  3 
previously  arranged  cods  of  signals  the  desired  steady 
speed  was  kept  up.  Messrs.  U.  and  G.  Graham,  tele- 
phone engineers,  Sauchiehall  Street,  Glasgow,  kindly 
lent  the  generator  and  iamps  and  erected  the  wires 
under  the  direction  of  Mr.  Jamieson,  and  Mr.  Gray, 
joiner,  Bath  Street,  supplied  Ihe  necessary  steam- 
power. 

Altogether  the  meeting  was  most  successful,  and  wo 
believe  there  is  a  large  field  in  Glasgow  for  such  an 
Insiilution  as  the  College  of  Science  and  ArtJ.     Wc 

Graham  Bell's  TELepHONic  Receiver.— This  in- 
strument (U.S.  patent  No.  241,184),  which  is  referred 
to  in  Professor  Bell's  paper,  read  before  the  National 


Academy  (publisl 

receiver  having  as  a  vibrato ly  median)  a  deposited 

layer  of  lamp-black. 

Electric  Lichttnc  in  the  Citv.— At  a  meeting 
of  Ihe  Aldgale  Ward  Ratepayers'  Assoclalion,  on  the 
evening  of  May  a4lh,  Mr.  Geoi^  Rose  Innes,  Jun., 
C.C-,  who  was  chairman  of  the  streets  committee  of 
the  Commission  of  Sewers  at  the  time  when  their 
report  recommending  the  oxperimcnt.il  lighting  of 
the  City  by  electricity  was  adopted,  brought  forward 
the  subject,  and  slated  that  the  Commissioners 
of  Sewers  were  giving  the  light  a  trial  for  twelve 
months,  with  a  view  of  eliciting  the  opinion  of  Iha 
ratepayers  as  to  whether  the  result  would  justify 
them  in  a  continuation  of  the  experiment.  Mr.  Geoi^e 
Offor  observed  that  they  must  not  b«  discouraged  if  at 
Bt»  then  w«t«  one  or  two  failure*.    The  ntepayuav 


r,  i«Si.] 
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SIS 


macb  itilerest  to  the  result  of  the  working 
rash  Company's  light,  as  it  was  the  most 
al.  He  had  suggested  that  each  side  of  the 
>iild  be  lighted  by  a  different  wire  in  conneiv 
^pRraCe  engine,  to  guard  against  a  break- 
Mieved  his  suggestion  was  to  be  adopted. 
i  of  the  twelve  months  he  thocght  that  the 
ion  would  be  as  to  which  was  (he  system  that 
e  Anally  de'ermined  npcn.  Mr.  Dresser 
,E.,  observed  that  the  Thames  Embankment 
lighted  with  electricity  for  the  past  three 
1  that  the  light  had  not  failed  For  a  lingle 
1  as  a  pToat  o(  the  advance  which  was  being 
:edthaf,wherea3  the  JablochkofF  Company  first 

■  tbe  lighting,  their  contract  was  at  the  rate 
:r  electric  candle  per  hour;  after  the  first 
nntlts  the  price  was  reduced  to;d.,six  months 
!ft  to  4id.,  within  three  months  after  that  to 
1st  contract  was  ztd.,  and  al  the  last  meeting 
rtropolitan  Board  of  Works  they  had  offered 
the  contract  at  ijd,  which  the  Board's  el ec- 
\A  reported  (o  be  the  exact  cost  of  lighting  by 

honour  was  due  to  the  Corporation  and  the 
itan  Board  of  Works  as  being  the  pioneers  of 
mCDt.     Had  they  not  come  forward  as  they 

grand  experiments  conid  never  have  b«en 
at,  because  private  individuals  could  not  have 
e  heavy  expense.  The  Brush  Company's 
Te  nowselHM;  at  a  price  equal  to  those  of  the 
1  Gas  Light  Company.  Mr.  Odor  asserted  as 
htn  his  knowledge  that  within  six  months  one 
npanies  would  be  prepared  to  undertake  the 
if  private  dwellings.  Mr.  Innes  said  that  the 
loners  of  Sewers,  so  far  from  being  cast  down 
:le  failures  in  the  lighting  which  had  occurred, 
lised  [bat  there  had  not  happened  something 
ire  serious.     It   must  be    remembered    that 

■  Brush  Company  were  chaining  the  same  for 
ngas  the  Gas  Companies  had  charged  under 
infract,  the  light  was  eight  times  as  brilliant. 

ea  of  malting  hollow  the  various  portions  of 
tiaehines  vrhich  are  subject  to  being  healed  for 
se  of  allowing  water  to  cireulale  n  not  new  ; 
of  eiffecting  the  object  has  been  patented  in 


■ 


"r" 


ij  Messrs.  W.  E.  Sawvet  and  E.  R.  Knoivlej, 

0.  a+l  .341.)  The  armature,  it  will  be  seeo,  is 
:  of  two  concentric  cylinders,  the  space  be. 
B  cylinders  forming  a  passage  for  water, 
he  armature  is  kept  cool. 

itrxc  thunderstorm  passed  over  Oldham  On 
ooti  of  the  32nd  ultimo.  What  has  been  de- 
I  «  ball  of  lire  struck  the  mill  chimney  of 

1,  Radclifie  Sc  Sons,  dislodging  four  large 
mes,  which  fell  on  the  stables  beneath,  com- 
lihiag  in  the  rool  and  flooring.  Fortunately 
i«  in  Sic  sUbles  at  the  time,  and  the  horses 
ark.     The  lightning  conductor  was  wrenched 

stones  for  nearly  an   hour  afterwards  were 


We  hc-ir  that  proceedings  are  to  be  taken  by  tbe 
British  Electric  Light  Company  against  certain 
dynamo  machine  manufacturers,  and  that  thoy  havo 
already  gives  instructions  to  thair  I«gal  representatives. 
The  question  will  probably  turn  upon  the  publication 
of  the  description  of  the  Paccinotli  ring  prior  to  tho 
date  of  the  Gramme  patent.  .,  1 

It  seems  also  possible  that  there  will  be  legal  diffi-' 
cullies  eventually  for  the  makers  of  the  incandescsnt 
lamps.  The  similarity  between  the  Swan,  the  Edison, 
the  Maxim,  and  the  Lane-Pox  it  so  great,  that  having 
attended  the  exhibition  of  any  of  these  systems,  o no 
may  be  said  to  have  seen  all.  But  perhaps  there  may 
be  no  law.suTt,  those  interested  may  consider  their 
various  patents  of  i^ml  value. 

The  Svfan  Light  has  during  the  last  week  shone  forth 
.It  Mtsirs.  Edmundson's,  at  Westminster;  the  Maxtm 
at  Albany  Street;  and  the  Lane-Fox  seems  likely  tff' 
l.iirst  forth  from  Hatton  Carder,  as  well  as  from  Hei--' 
don  Street,  Regent  Street.     Where  is  the  EdisonP  " 

The  influence  of  atmospheric  electricitjr  on  Ibo  vege- 
tiition  of  the  vine  has  been  Studied  near  Palermo  by 
M.  Micagno  (Tuar.  de  Agf.  Prof.)  thus !  Sixteen 
ntoclis  were  rendered  more  Subject  to  the  cflects  of  the 
electric  tension  by  means  of  a  copper  wire  inserted 
vertically  with  platinum  point  in  the  upper  end  of  the 
fruit  branch,  while  another  wire  connected  the  bottom 


ranch  with  the  ground,  This  continued  from 
April  to  September.  An  acceleration  of  vegetation 
ii-as  proved  by  the  wood  of  these  stoclcs  containing  less 
mineral  matters  and  potash  than  .that  of  the  other 
slocks,  while  the  contrary  occurred  in  the  leaves,  and 
in  these  the  potash  was  mostly  in  the  bitartrate  form. 
A  much  greater  quantity  oE  linust  was  got  from  the 
grapes  of  those  rines,  and  It  had  considerably  more 


by  the  figure, 
mouth. piece  containing  two  diaphragms 
with  an  air  space  between.  TTie  diaphragm  nearest  to 
the  mouth  was  composed  of  a  thin  sheet  of  mica,  the 
other  was  also  of  mica  but  silvered.  Tlie  rays  from  the 


iun  were  r^nccled  on  the  diaphra^  and  reflected 
hrough  a  lens  on  to  a  test-tube  cODlainiDg  a  blackened 
.trip  of  mica;  an  india-rubber  tube  with  aa  eai-piece 
vas  fitted  over  the  end  of  the  test-tube.  Speech 
poken  in  the  mouth-piece  was  clearly  reproduced 
rotn  the  blackened  strip  of  mica. 
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was  inaugurated  in  Akron,  Ohio,  April  g.  The  town 
is  ligbted  by  two  groaps  o(  lamps,  one  supported  by 
an  iron  tower  rising  ao8  feet  above  the  street,  Ihe  other 
by  a  wooden  mast  on  the  observatory  of  Buchlel  Col- 
lege, about  40  Feet  higher  than  the  tower  lamps.  Each 
group  consists  of  four  lamps  of  4.000  candle-power 
each,  or  an  aggregate  light  of  32,000  candle-power. 
The  chief  novelty  of  the  system  is  the  (all  tower, 
made  of  boiler  plate  in  55  Sections,  each  50  inches 
in  length.  At  Ihe  bottom  the  diameter  of  the  tower 
is  3  feet ;  at  the  top  8  inches.  The  tower  is  steadied 
by  six  wrought  icon  guys  reaching  to  the  top.  Over 
the  lamps  is  a  five-foot  copper  reflector,  which  serves 
also  as  a  hood.  Thirty  feet  from  the  street  is  a 
wrought  iron  balcony,  to  which  the  lamps  are  lowered 
for  trimming.  The  entire  electric  circuit  is  9,110  feet, 
the  conducting  wire  being  of  copper.  The  total  cost 
of  selling  up  the  system,  including  boilers,  engines,  &:c., 
was  1 1,317  dols.,  and  the  cost  of  running  Ihe  tights  a 
year  is  estimated  at  1,580  dols.  The  cost  of  the  iron 
tower  was  1,609  dols.  The  light  promised  from  these 
two  centres  is  to  be  equiialent  to  bright  moonlight, 
over  a  circuit  of  half  a  mile  radius  from  each  group  of 
lights,  or  (wo  circular  arras  each  one  mile  in  diameter. 
It  is  thought  that  Four  more  centres  of  illumination 
would  supply  the  entire  cily.  From  300  (o  400  or  more 
street  gas  lamps  will  be  displaced  by  the  electric  lamps 
now  in  operation. — Scientific  American, 


€or«sponbeiue. 

THE  CONSERVATION  OF  ELECTRICITY. 
Tuihe  Editor  of  Tmb  Thlhobaphic  Jount^AL. 

Sir,— By  the  kind  permission  o£  Messrs.  Macmilbn 
&  Co.  I  am  allowed  lo  quote  the  following  paragf.iph 
from  the  Preface  to  my  Elementary  Lessons  in  Elec- 
tricity and  Magnetism,  shortly  (o  be  published  by  them 
in  their  School  Class-Books  Series,  and  now  in  the 
press.    The  Preface  is  dated  "  March,  1881." 

"The  theory  o(  electricity  adopted  throughout  is 
that  electricity,  whatever  Its  nature,  is  one,  not  two; 
that  electricity,  whatever  it  may  prove  lo  be,  is  not 
matter,  and  is  not  energy  ;  that  it  resembles  both  matter 
and  energy  in  one  respect,  however,  in  that  it  can  neither 
be  created  nor  destroyed.  The  doctrine  of  (he  comer- 
vatinH  of  matter,  established  a  century  ago  by  Lavoisier, 
teaches  us  that  wc  can  neither  destroy  nor  create 
matter,  though  we  can  alter  its  distribution  and  its 
forms  and  combinations  in  innumerable  ways.  The 
doctrine  of  the  conservation  of  energy,  which  has  been 
built  up  by  HclmhoK/,  "Ihorasoo,  Joule,  and  Mayer 
during  the  last  halF-century,  leaches  us  that  we  can 
neither  create  nor  destroy  energy,  though  we  may  change 
it  from  one  form  to  another,  causing  it  to  appear  as  the 
energy  oF  moving  bodies,  as  the  energy  of  heat,  or  as 
the  static  energy  of  a  body  which  has  been  lifted  against 
gravity  or  some  other  attracting  force  into  a  position 
where  it  can  run  down,  and  where  it  has  the  potentiality 
of  doing  work.  So  also  the  doctrineof  the  caniervatiBn 
0/ electricity  which  now  is  growing  into  shape,'  but 
here  first  enunciated  under  this  name,  teaches  us  that 


the  idou  dT  KIu 


■  ■nOi  is  Qodoubwdly  the 
of  Fuidsy  H  10  ihc  nalure  oi  cicclrlcKy.  It  luu  naoUert  I 
not*  (iccUuiily  or  piitiily  pui  in<e  ihipc  Uun  in  a  ducDuiH 
^^Sf^Jr^'-  f'li^ej-  Lfige  btfcr.  tht  Londoa  Inpilulion.  ■ 
f4«  JKBipoD  Ae(*mo  j;,^il  jMd  Ztattrfalji,"  OcCMilia  loth,  il 


we  can  neither  create  nor  destroy  electricity,  though 
we  may  alter  its  distribution,  may  make  more  to  appear 
at  one  place  and  lest  at  another,  may  change  it  trom 
the  condition  of  rest  lo  that  of  motion,  or  may  cause  it 
to  spin  round  in  whirlpools  or  vortices  which  themselves 
can  attract  or  repel  other  vortices.  According  to  this 
view  all  our  electrical  machines  and  batteries  are 
merely  instruments  for  altering  the  distribution  of  elec- 
tricity by  moving  some  of  it  from  one  place  to  another, 
or  for  causing  electricity  when  heaped  up  in  one  place 
to  do  work  in  returning  to  its  former  level  distribution. 
Throughout  (hese  lessons  the  attempt  has  been  made 
to  state  the  facts  of  the  science  in  language  consonant 
with  this  view,  but  rather  to  lead  the  young  student  to 
this  as  the  result  of  his  study  than  to  insist  upon  it 
dogmatically  at  the  outset." 

The  above  paragraph  is  published  at  the  preMOt 
time  because  since  the  date  when  my  manuscript  wa» 
sent  to  the  publishers  a  memoir  has  been  presented  lo 
Ihe  Academic  des  Sciences,  bearing  the  title,  "Sur  k> 
principe  de  la  conservation  de  I'^ectiicit^  on  lecond 
principe  de  la  Ihiorie  des  phenomine*  electriques." 
Of  this  memoir,  which  is  by  Mons.  G,  Lippmanii, only 
a  brief  extract  has  as  yet  been  published  in  the  Coiiittis 
Rendus  of  the  sitting  of  May  and,  when  it  wal  read. 
In  that  short  extract  the  general  doctrine  of  thecoa- 
servatioo  of  electricity  is  laid  down  with  coasidenble 
clearness,  and  an  elegant  analytical  expression  o(  it  is 
given  in  the  briefest  form.  The  author  promising  some 
examples  of  its  application  to  the  prediction  of  ne« 
and  important  phenomena.  The  publication  of  the 
complete  memoir  of  M.  Lippmann  wifl  no  doubt  be 
awaited  with  interest. 

As  my  manuscript  was  placed  in  the  hands  of  Messrs. 
Macmillan  &  Co.  on  the  very  day  when  the  above  ex- 
tract was  written,  the  phraseology  used  by  M.  LippniBDD 
must  have  been  adopted  by  him  in  entire  independence 
of  me.  Some  weeks  must  elapse  before  my  Elementary 
Lessons  will  be  in  the  hands  of  the  publici  I,  therefore, 
wish  to  avoid  meantime  all  chance  of  misunderstanding 
by  taking  the  earliest  opportunity,  firstlj-,  of  making 
this  acknowledgment  which  is  due  to  M.  Lippmaon, 
and,  secondly,  of  establishing  my  right  to  use  the  lan- 
guage of  my  Preface  as  10  the  explicit  enunciation  of 
the  doctrine  of  the  conservation  of  electricity. 

SILVANUS  P.  THOMPSON. 

University  College.  Bristol. 
May    igIA,  188:. 


THE    ELECTRIC     LIGHTING    IN    THE     CITV. 

To  lAe  Sdilar  of  Thb  Telegraphic  Journal. 
Sir,— In  my  last  letter  to  your  admirable  journal 
1  noted  the  opinion  1  had  farmed  on  the  electric 
lighting  of  the  City,  dwelling  particularly  on  what  I 
considered  a  sine  qua  Hon  in  street  lighting — "  sim- 
plicity." 1  little  thought  that  so  soon  after  the 
despatch  of  this  letter  (he  Brush  would  have  brokM 
down,  and  Siemens  lowered  his  top-mast  light* 
to  a  more  reasonable  altitude.  In  that  letter  1  slated 
that  to  be  successful  in  Ihe  lighting  of  road-ways. 
"  simplicity  "  was,  and  ever  must  be,  the  desideratum; 
from  whai,  iherefore,  has  taken  place,  there  can,  1 
think,  be  little  doubt  regarding  the  truth  oi  my  tctnack. 
One  of  the  savings  in  electric  light  is  the  dispeauii| 
with  the  services  of  lamp-lightera.  It  is  calculated 
that  in  London  alone,  the  loss  to  the  gas  com- 
panies, in  having  to  commence  street  lighting  long 
before  darkness  supervenes,  is  over  j^OjQOo  per  1 
annum;  but,  if  electricity  is  to  have  lamp-lighting 
regulators  to  regulate  the  regubtor  of  each  ' 
individual  lamp,  it   will  om  be  loaf  boEaiCtt.,tb«-'Wr*ri 
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donbted  ch«apneis  in  the  creation  of  the  light  is 
cOBntetbalanced  by  the  concomitant  necessities  of 
-supervision.  A  well  known  outside  City  broker,  whose 
•rondcrful  success  has  proverbialised  his  name,  an^ 
whose  effusions  in  out  daily  press  no  doubt  delight 
aad  charm  his  investors,  in  his  endeavoutg  lo  get 
dienta  to  inveal  their  money  in  the  "  Electric  Light 
and  Power  Generator  Company"  writea :  "Recent 
demonstrations  prove  that  this  Company's  system 
divides  the  honours  with  the  Brush  Company,"  Of 
the  Brush  I  shall  say  no  more  than  that  lor  the 
sake  oE  electric  lighting  1  trust  that  they  are  not  to 
be  brashed  out  tor  the  City  broker's  pet  company,  with 
an  admirable  hoard  and  a  most  able  council,  I  fail  to 
see  what  they  can  do.  For  three  years  the  system  the 
£.  L.  &  P.  Co.  have  adopted  endeavoured  lo  light  the 
Metropolitan  Station  at  Aldersg.ite  Street,  but,  with 
occasional  flashings  of  superlative  beauty,  it  has 
never  succeeded  for  any  time  to  give  a  good  light,  and 
although  by  the  prospectus  of  the  company,  "in- 
Wading  subscribers  "  are  invited  to  view  this  light  at 
the  above-named  station,  on  going  there,  alas,  tion 
The  prospectus  also  mentions  that  their 
company  is  lo  light  other  stations  on  the  same  line  of 
tail,  also  Queen  Victoria  Street  and  Southwaik  Bridge 
in  the  City.  The  failure  of  the  JablochtcoS  system, 
as  named  in  my  last  letter,  through  an  injunction  in 
Chancery,  to  carry  out  their  contract  to  light  the  City, 
broogbt  the  Lonlin  to  the  fore  as  a  stop-gap,  and 
but  lor  the  same  legal  bar  Jablochkoif  would  now 
be  lighting  the  stations  of  the  Metropolitan  Railway, 
save  that  one  where  for  longteinfs  the  brilliant  Lonlln 
|_bu«Mlcavouted  to  burst  into  refulgent  flame. 
Yours,  obediently, 
•  Carlton  Club.  ELECTRON. 

I^bave  received  an  answer  to  "  Electron's"  letter 
If  appeared  in  our  issue  of  May  1st) ;  but  as  it  re- 
I  itluslraling,  we  have  been  obliged  to  defer  its 
piilieation  until  the  next  number, — Ed.Tel.Jouh.] 


^rofcciJiiigs  of  .Societies. 

THE  SOCIETY  OF  ARTS. 

lesday.   May  i8th,  1881,    F.  J.  Brauwell, 

tCE.,  F.R.S.,  Chairman  of  the  Council,  in  the 

I  paper   was   read  on"  Electric  Railways  and 

Biuioo  of  Power  by  Electricity,"  by  Alexandek 

\H*. 

The  researches  of  Sir  William  Thomson,  Dr. 
I.  Professor  Ayrton,  and  others,  have  proved 
lha>  dynamo  machines,  if  properly  constructed, 
trill  Pender  in  the  form  of  electrical  work  up  to  90 
per  cent.of  the  energy  expended  upon  them  in  the  form 
e  power.  It  may,  therefore,  be  conceded  that 
very  efficient  transformers,  and  that  we  can 
tiaidly  hope  10  eiceed  Ihe  results  already  obtained  by 
the  best  types  of  dynamo -electric  machines.  If,  instead 
in  g  such  a  machine  lo  generate  electricity  you 
a  current  into  it,  the  magnetic  attraction 
created  between  the  poles  of  the  electro -magnets  and 
the  currents  traversing  Ihe  armature  wilt  cause  the 
latter  to  rotate,  and  this  motion  can  be  communicated 
mother  machinery  in  the  usual  ways,  A  pair  of  such 
machioes,  one  for  piuducing  electricity  and  the  second 
for  le-transfonning  the  current  into  motive  power,  can 
therefore   be    utilised    for    tranimilling    power    lo    a 

which  this  transmission  ii  effected,  a   large  number  of 
made   at    the   norki  of   Jldoius, 


Siemens  and  Halske,  in  Berlin,  by  Dr.  Frolich,  and 
the  results  obtained  were  laid  before  Ihe  Royal 
Academy  of  Science  in  Berlin  bv  Dr.  Werner  Siemens 
on  the  tSlh  November,  1880. 

The    principal  conclusion   arrived  at   was  that    the 
:ngth   of  the   current   in    a    given    djoamo-electric 


a  the 


D  of  i: 

the    total 


The  idea  of  ulilising  these  machines  for  I 
of  power  presented  ilself  to  Dr.  Werner  Siemens  as 
long  ago  as  1667,  when  he  discussed  at  the  Paris  Exhi- 
bition with  other  members  of  the  jury  the  possibility 
of  elevated  electric  railroads ;  but  the  dynamo  machine 
was  at  that  lime  not  sufhcienlly  developed  to  admit  of 
a  practical  execution  of  the  idea,  and  when  the  present 
more  perfect  forms  were  invented  electric  lighting 
monopolised  for  a  time  all  the  attention  that  was  be- 
stowed upon  Ihe  practical  application  of  the  machines. 
The  transmission  of  power  by  electricity  possesses  a 
great  advanloge  over  the  transmission  of  power  by 
water  or  air,  as  Ihe  friction  and  leakage  of  the  pipes, 
through  which  the  latter  have  to  be  conducted,  can 
never  be  determined  in  advance.  It  further  has  the 
advantages  that  the  secondary  machine  works  without 
producing  any  waste,  which  has  to  be  disposed  of,. and 
that  Ihe  small  size  and  low  weight  of  the  machines 
obviates  the  necessity  of  heavy  foundations  for  them. 

In  considering  the  possibility  of  employing  the  elec- 
tric current  to  distribute  power  from  a  central  slalion, 
Ihe  proportion  of  [he  power  given  out  by  the  secondary 
machine  to  the  power  expended  upon  the  primary 
machine,  will  not  be  of  that  deciding  influence,  as  ia 
generally  supposed.  Granted  even  that  not  more  than 
45  per  cent,  of  the  power  expended  can  be  reclaimed, 
it  will  slitl  be  possible  lo  produce  the  power  required  at 
a  cheaper  rate  than  it  each  small  place  had  its  own 
steam-engine.  For,  at  the  cenlral  station,  I  horse- 
power could  be  produced  by  the  large  steam-engines 
with  about  si  lbs.  of  coal,  so  thai  i  horse-power  given 
out  by  Ihe  secondary  dynamo  machine  would  be  pro- 
duced by  burning  s  lbs.  of  coal  per  hour.  There  are 
few  small  steam-engines  which  will  produce  a  horse- 
power with  that  expenditure  of  fuel,  and  if  we  take  inio 
account  the  trouble  and  risk  connected  with  the  running 
of  steam-engines,  it  may  be  readily  admitted  that  Ihii 
loss  is  no  real  obstacle  to  the  introduction  of  the  eiec- 
liical  transmission  of  power.  Of  still  less  consequence 
will  this  loss  be  where  waterfalls  or  other  natural  forces 
can  be  employed  10  drive  the  primary  machines,  in 
which  case  the  power  would  cost  practically  nothing 
beyond  the  interest  on  the  capital  and  the  depreciation 
ol  the  machines. 

The  electrical  transmission  of  power,  on  account  of 
Ihe  compactness  of  the  machines,  and  the  ease  with 
which  the  conducting  cables  can  be  shifted,  is  particu- 
larly adapted  to  be  used  in  cases  where  the  driven 
machinery  is  creeled  only  for  temporary  purposes.  As 
an  example,  it  may  be  mentioned  that,  when  the  cable 
ship  Faraday  was  fast  at  the  works  of  Messrs.  Siemens 
the  machinerj' by  which  the  cable  is  pulled  on  board 
was  driven  part  of  Ihe  time  by  3  dynamo- electric 
machine. 

In  the  summer  of  1879,  the  model  of  an  electric  rail- 
way, which  has  since  been  exhibited  at  Dii^eldorf  and 
Brussels,  and  is  at  present  working  in  the  Crystal 
Palace,  was  shown  at  Berlin.  The  total  length  of  this 
circular  railway  was  300  metres,  and  the  gauge  1  metre. 
A  dynamo  machine,  mounted  on  a  carriage  by  itself, 
served  as  locomotive,  and  Ihe  passengers  were  conveyed 
in  three  carriages,  each  having  seats  for  six  persons.  TbA 
current  was  conveyed  (toTO  \V*  ^tiWii^i  TO.'aCwvti.t  Vi  a. 
rail  Uid.belwteii  «vt  tai\*  oa  ■«\iuii  iVt  i^a-tTa^^ja  ^-a». 
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theuce  it  was  taken  off  by  brushes  fixed  to  the  machine 
ud  sliding  on  the  centre  rail,  il  returned  lo  the  primary 
machine  by  the  outer  raila,  When  the  carriages  were 
prevented  Crom  moving  the  locomotive  exerted  a  pu» 
o(  about  4CUft.  (200  kiloi.)  on  ihem  ;  and  when  the 
train  was  in  regular  motion  the  pull  varied  between 
il  ewt.  and  li  cwt,  {70-80  kgr,),  which  represents,  aj 
the  speed  was  about   10  feet   (j  metres)   per  second, 


Ihrc 


.e-pow£ 


it  opened  for  regular  traffic  at  Berlin 
il  a  single  line  of  1  metre  gauge,  a  little  over  1 1  English 
mile)  long.  The  permanent  way  has  been  constructed 
in  exactly  the  same  way  m  that  of  railways;  wooden 
sleepers  and  steet  tails  are  employed,  the  rails  being 
connected,  in  addition  to  the  usual  fish  plates,  by  short 
atmps  of  iron,  bent  in  the  shape  ot  a.  bridge,  »o  as  to 
&dmit  the  Bdjustmcnt  of  the  rails  to  different  tem- 
peratures, and  to  reduce  at  the  same  time  the  electrical 
resistance.  As  the  currents  are  low  tension  currents, 
it  was  not  necessary  to  provide  further  insulation,  and 
no  difficulty  19  experienced  in  using  One  rail  as  the 
positive  and  the  other  as  the  negative  conductor. 

About  a  third  of  a  mile  from  the  Lichterfelde  station 
the  primacy  machine,  with  its  steam-engine,  is  erected 
in  the  engine-house  of  the  waterworks,  and  the  current 
is  conveyed  from  there  to  the  rails  by  underground 
cables.  The  car  is  exactly  similar  to  an  ordinary  tram- 
car,  and  is  constructed  lo  hold  20  person?  besides  the 
guard.  It  is  symmetrical,  and  can  move  backward  and 
forward,  each  end  being  provided  with  a  starting  lever 
for  the  guarf,  a  brake  handle,  and  a  signal-bell.  The 
dynamo  machine  is  placed  underneath  the  car,  and 
transmits  its  movement  to  the  wheels  by  means  of 
spiral  sled  springs.  The  tires  of  the  wheels  are 
insulated  from  their  axles,  and  are  in  electrical  con- 
nection with  brass  rings,  fastened  on  the  axles,  but 
insulated  from  them.  Contact  brushes  press  against 
-these  brass  tings,  and  from  them  the  current  is  con- 
ducted to  the  dynamo  machine,  and  sets  it  in  motion. 
If  the  railway  continues  to  work  in  a  satisfactory 
-manner  it  is  to  be  extended. 

fn  the  discussion  which  followed  the  reading  of  the 
paper.  Professor  Avktoh  pointed  out  that  for  the 
transmission  ot  power  efficiently  and  economically 
the  machines  which  ought  to  be  used  should  be  either 
dynamo-electric  machines  with  separate  exciters,  ot 
else  magneto-electric  machines. 
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A.t  ordinary  general  meeting  of  this  Society  was  held 
on  Thursday,  May  i2th,  Prof.  W.  G.  Adams,  F.R.S., 
Vice-President,  in  the  chair.  The  minutes  of  the  last 
general  meeting  having  been  read  and  confirmed,  and 
the  list  of  new  and  proposed  members  read,  a  paper 
was  read  by  Mr.  W.  H.  Pbekcb,  past  president,  on 
"  Radiophonj." 

For  2QO  years  unsuccessful  attempts  had  been  made 
to  prove  that  bodies  moved  under  the  inlluence  of  tight, 
and  these  failures  were  brought  forward  as  argument 


mechanical  efttct  1  but  these  eSects,  although  put  for- 
ward as  being  due  to  light  alone,  had  been  shown 
by  Dr.  Tyndan  to  be  in  reality  due  to  heal.  A  large 
number  of  wotkets  had  paid  attention  to  the  iubject, 
and  had  given  various  names  to  the  new  branch  of 
science.  Prof.  Bell,  who  at  Brsl  had  entitled  his  dis- 
covery "  the  production  of  sound  by  light,"  had  more 


thing  ptod 


recently  called  it  "  the  production  of  souad  by  ndiint 
energy."  Metcadier  had  read  several  papets  M  tlit 
subject  entitled  "Notes  on  Rxdiophony."  Riio^ 
also  had  made  lescarches  in  the  subject,  ud  i*i 
entitled  his  paper  on  the  subject  "Tones  arising froiD 
the  Intermittent  Action  of  Light."  Tyndall  alto  hui 
investigated  and  published  the  results  of  experinMnt) 
he  had  made,  the  title  of  his  paper  being '■  Acti«  of 
an  Intermittent  Beam  ot  Radiant  Heat  upon  Gascon 
Matter."  The  author  himself  had  brought  beioTe 
the  Royal  Society  a  paper  wiiich  he  had  entitled  "Oii 
the  Conversion  of  Radiant  Enel^  •into  Sonoron 
Vitiratitms." 

Generally  speaking,  the  subject  mi^t  be  calM 
"  Radiophony."  which  meant  the  conversion  ol  cadioBt 
energy  into  sound.  The  term  "sound*'  was  gita 
to  a  certain  action  which  took  place  in  the  brain,  that 

Radiant  energy  was  distinguished  by  the  lengtli  ci 
the  waves  which  were  produced.  It  had  ollco  been 
called  "  radiation,"  but  the  two  were  esienbally  diffe- 
le  one  being  the  producer  and  the  other  the 
'oduced.  The  old  ideas  of  light  and  beMbnng 
Itinct  actions  was  now  abandoned,  llic  l*» 
simply  differed  as  regards  their  wave-lengths;. 

Radiophony  had  to  deal  with  the  impact  ol  mra 
on  substances.  When  the  actions  look  plaes  t*  Ite 
higher  part  of  the  spectrum,  the  appatatu*  ptEMlodaf 
sound  might  be  called  a  "  photo  phone,"  when  in  Ite 
lower,  ot  red  end,  then  the  name  "  thermopbOM'ww 
more  appropriate. 

Mr.  Prcece  then  showed  the  effect  prodoced  by  M 
intermittent  beam  of  light  falling  on  an  ebonite  dlK, 
fixed  at  the  end  of  a  hearing-tube,  a  sound  being  pro- 
duced. 

The  question  arose  whether  the  effect  was  producid 
by  the  action  of  rays  of  high  or  low  lefringiUlity.  iv„ 
by  light  or  radiant  heat.  Bell  attributed  the  etta  l» 
tight.  Mercadler  proved  that  the  sound  waa  londea 
in  the  red  part  of  the  spectrum,  thus  showing  that  lit 
effect  was  due  to  heat.  Tyndatl  had  also  prond  Ihil 
the  effect  was  due  to  heat. 

If  a  thin  sheet  of  ebonite  was  interposed  in  the  pita 
of  the  intermittent  beam,  then  the  sound  wai  not 
diminished,  although  the  light  rays  were  cut  off,  iha 
again  proving  that  heat  caused  the  effect.  EbooiU 
was  remarkable  in  this  respect  that  it  allowed  Ob'j  ^ 
dark  rays  to  pass  through  it.  Captain  Abney  ^ 
succeeded     in     photographing     through    a     abeet  <i 

Prof.  Bell  had  accepted  the  theory  that  the  ffi« 
wa;  due  to  heat ;  he  had  con^derably  extended  ^>> 
experiments,  and  had  shown  that  the  sound  prodiicn 
varied  with  the  colour  of  the  Substance  acted  ajf, 
thus  showing  clearly  that  the  radiant  energy  is  cea- 
verted  into  thermometiic  heal. 

Weie  the  sounds  heard  due  to  the  expansion  u> 
contraction  the  result  ot  heating  ?  Heating  takes  timC, 
and    although    Lord    Rayleigh  states    that    the  «BJ« 

ight   be    due    to    heating,   yet  experiments  (ail  t> 


:  this. 


The  experiments  which  the  author  had  btoseht  b 
the  Royal  Society,  Prof.  Bell  did  not  coRSidel 
sufficient  to  prove  the  theory.  Mr.  Preeee 
with  this.  Microphones  failed  to  show  that  any  ■>■ 
bration  of  the  apparatus  which  confined  Iha  ait  look 
place,  and  other  experiments  also  proved  this,  and  lk>I 
the  effects  were  due  to  molecular  pressure.  The  irtK" 
might  be  explained  by  the  Crookea  radiometer,  in  ti* 
experiment  with  the  ebonite  disc,  did  the  disc  vibiaU 
at  all  ?  Tbii  was  answered  by  Mercadicfs  experin«' 
with  a  cracked  disc,  which  enabled  loundi  U  be  p'*' 


THE  TELEGRAPHIC  JOURNAL. 


duced  as  e<]uall;f  w«II  as  with  a  sound  disc;  Ihii  vas 
Uie  case  with  diaes  of  every  kind  of  material,  the 
limire  oE  the  sounds  not  being  varied  by  the  raaterial, 
■  conclusive  argument  against  Belt's  theory. 

If  no  diac  wece  employed  but  a  sheet  of  glass,  then 
the  Eouods  were  good,  but  if  the  glass  were  slightly 
moved  so  as  to  leave  the  chamber  into  which  the  rays 
fell  slightly  open,  then  the  sounds  ceased  because  the 
air  was  no  longer  confined. 

Mr.  Preece  ne«t  referred  to  the  ingenious  sonomelet 
devised  by  Mr.  Sumner  Tainlec  for  measuring  the  in- 
tensity of  a  sound. 

Several  experiments  were  next  made  to  show  the 
relative  intensities  ol  the  sounds  produced  in  (he  air- 
chamber  of  the  pholophonie  lube;  when  the  interior  of 
this  wooden  chamber  was  left  in  its  natural  stale,  the 
intensity  of  the  sounds  heard  were  judged  by  Prof, 
Hushes  to  be  equal  to  5  divisions  of  his  sonometer 
scale  ;  wben  the  interior  was  blackened  by  lamp-black, 
the  intensity  of  the  sounds  was  increased  to  50.  Mer- 
cadier  and  Sumner  Talnter  arrived  at  somewhat  similar 
results  by  allowing  the  intermittent  rays  to  fall  on  a 
blackened  test-tube.  This  latter  experiment  Mr.  Preece 
repeated  with  a  large  conical  mouth-piece  attached  to 
the  tube,  the  result  being  a  sound  which  could  be 
heard  all  over  the  lecture-room.  The  experiments  of 
Bell  and  Tainter  with  flasks  containing  worsteds  of 
various  colours  were  then  shown  ;  the  intensities  of  the 
sounds  in  the  various  cases  being  judged  by  Prof. 
Hnghes  to  be  as  follows  :  black  -^  40,  red  —  20, 
yrflow  =  20,  gteen  =  13. 

In  the  experiments  made  by  Prof,  Bell  at  Washing. 
too,  where  the  sun's  rays  were  very  powerful,  the  effects 


iTilh 


e  next  shown  in  which  the  effects  of 
rrent  passing  through  a  spiral  oi 
platinum  wire  contained  in  a  tube  were  made  to  pro- 
duce distinctly  audible  sounds ;  when  a  Hunnings 
transmitter  was  used  in  the  place  of  a  wheel-break 
articulate  speech  could  be  Iransraitted, 

Prof.  Bell  had  lecentlj  discovered  that  lamp-black 
could  be  substituted  in  the  place  of  selenium  in  his 
well-kuown  photo pho ne  ;  these  experimenls  had  been 
repeated  by  Mr.  Shelford  Bidwell  and  Mr.  Stroh 
Without  success,  the  effects  obtained  by  Bell  were 
probably  due  to  the  fact  that  the  sun  at  Washington, 
where  the  experiments  were  made,  was  very  powerful. 

As  regards  the  theory  of  the  phenomena,  Bell  con- 
siders the  latter  to  be  due  to  the  expansion  and  con  I  rac- 
tioR  of  the  air  contained  in  the  pores  of  the  materials 
Mted  upon.  Mr.  Preece  considered  the  phenomena 
lobe  due  to  a  radiometer  action,  the  rays  falling  on  the 
blackened  or  coloured  surfaces,  and  producing  heat, 
which  caused  the  paiticles  of  aii  to  bound  off  with 
increased  velocity ;  the  effect  would  be  the  same  in  the 
cases  where  the  rays  fell  upon  gaseous  vapoars. 

Mr.  Preece  then  referred  to  the  spectrophone  of 
Prof.  Bell.  By  this  instrument  a  portion  of  the  spec- 
* 1  explored  which  was  hitherto  unknown. 


became  extinguished.  De  Fonvielie  had  noticed 
that  sounds  could  be  heard  most  clearly  in  a  line  with 
the  setting  sun.  It  was  curious  that  the  most  pene- 
trating sound  was  that  of  the  barbing  of  a  dog. 

Mr.  R.  E.CHOMProN  asked  whether  Mr.  Preece  ton- 


It  energy  was  ci 


icated  din 
icaled  by  the 

«r.     With  reference 

iphone.  he  thought 

ight  be,  yet  it  would 

sufficient  li 


nearly  sufficient  to  affect  the 


At  the  conclusion  of  the 


paper i 


:e  of  thanks  1 


proposed  by  the  president  and  carried  unanimously. 

The  President  then  opened  the  discussion  by  sug- 
gesting that  the  term  "  Uadiophony  "  might  be  con- 
aide  tab  ly  shortened. 

Dt.J.  .Moses  said  that  with  reference  to  the  selenium 
experiment,  he  thought  that  the  action,  if  it  came  to  be 
csamincd  carefully,  would  be  found  to  be  siicilar  to 
that  of  the  microphone,  the  micropbonlc  action  taking 
pUce  between  the  selenium  and  itacopper  connections. 

Mr.  W.  H.  Lefivhe  gave  the  results  of  bis  experi- 
ence as  regards  sounds  heard  when  ballooning.  He 
faad  n«Iiced   that   when   daikaeas  iatecvened  sonod* 


the  air 

medium  of  the  walls  of  the  chi 

to  the  experiment  with  the  n 

that  however  sensitive  the  latte 

fail  to  detect  vibratii 

duce  sounds  but  yet 

Mr.  PrebcG  in  reply  said  that  he  had  distinctly 
pointed  out  that  a  surface  was  necessary  to  produce 
the  effects;  he  did  not  argue  that  the  walls  of  the 
chamber  did  not  vibrate  at  all  under  the  influence  ot 
the  light  cays,  but  that  the  sounds  heard  were  not  due 

The  meeting  then  adjourned. 


PHYSICAL   SOCIETY.— May  14th. 

Professor  Fuller  in  the  Chair. 
New  members— Mr.  D.  ].  Blakelv  and  Mr,  Waltbk 

Kiln  Eft. 
A  couMUNtCATioN  was  read  from  Prof.  Rowland  and 
Mr.  E.  H.  Nichols,  of  Baltimore,  U.S.,  on  "  Electric 
Absorption  in  Crystals."  According  to  the  theory  Ot 
Clausius,  Maxwell, and  others, there  should  be  no  electric 
absorption  in  the  case  of  perfectly  homogeneous  sub. 
stances.  Prof.  Rowland  tested  this  deduction  in  the  case 
of  glass,  which  is  not  quite  homogeneous,  quartz,  and 
calcite.  This  was  done  by  placing  the  material  as  the 
diek:clric  in  a  condenser  formed  o!  two  amalgadiated 
copper  plates.  The  condenser  was  charged  by  six 
Leydeu  jars,  and  the  absorption  measured  by  a  quad- 
rant electrometer.  The  results  were  that  (luartK  had 
about  Jth  the  absorptive    power    of  gtasi,  and  calcile 

Dr.  HopKiNSON  said  chat  the  Hind  of  glass  was 
important,  and  threw  doubts  on  the  theory  that  the 
absorption  was  due  to  heterogeneity.  Parathn  «ax  had 
little  absorptive  power  and  yet  was  very  heterogeneous. 

I^ofessors  Perkv  and  Avbton  thought  that  two 
non-homogeaoous  substances  in  combination  might 
have  a  residual  charge. 

Mr.  Lewis  Wuight  suggested  thai  the  optical 
character  of  crystals  should  be  considered  in  these 
experiments,  which  might  be  extended  to  other  ciyi- 
tals.     Calcite  is  uniaxial. 

Prof.  MiNCHiN,  of  Cooper's  Hill  Engineering  College, 
described  his  new  absolute  sine  eleclroroelei.  This 
consists  of  two  metal  plates,  in  one  of  which  is  an 
aperture  nearly  ctosed  by  a  metal  trap. door,  suspended 
from  the  plate  by  two  fine  platinum  wires  and  resting 
against  fine  stops  when  the  plates  are  huug  vertically. 
'these  plates  are  connected  to  the  poles  oi  the  cell  to 
be  measured,  and  tilted  out  of  the  vertical  till  the 
iiltraclion  of  the  whole  plate  on  the  suspended  trap  or 
shutter  is  just  balanced  by  the  weight  of  the  latter. 
The  electromotive  force  is  then  proportional  to  the 
sine  oi  the  angle  of  displacemeot. 

Dr.  Lodge  remarked  that  the  apparatus  combined 
sensitiveness  with  practicability.  The  E.  M.  F.  of  a 
single  cell  could  be  measured  by  it,  whereas  Thomson's 
absolute  electrometer  could  only  give  the  total  o£  a 
number  of  cells,  j^ 

1  Pnl.  AitnoM  slated  that  be  and  PwU.P«iMtf  ^'t"^ 
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to  modify  the  instrument  in  the  direction  of  sensitive- 
ness by  adding  another  plate  and  giving  it  a  high 
charge. 

Dr.  Coffin  suggested  reversing  the  process  of  taking 
an  observation. 

Prof.  Foster  read  a  paper  by  Dr.  J.  E.  Mills  on  the 
ascent  of  hollow  glass  balls  through  liquids.  A  glass 
ball  of  a  pear  shape  rises  through  a  liquid  with  a 
-sensibly  uniform  velocity,  which  varies  with  the 
liquid.  The  time  of  ascent  is  proportional  to  the 
square  of  the  diameter  of  the  vessel,  and  depends  of 
course  on  the  specific  gravity  of  the  contents  of  the 
bulb.  Dr.  Mills  measures  the  density  of  gases  and 
liquids  in  this  manner. 

Prof.  Perry  thought  that  the  bulb  should  be  of  a 
shape  having  no  re-entrant  angles. 


Itefo  patents— 1881. 

2013.  "  Apparatus  for  generating  and  conveying  elec- 
tricity."   A.  Masson.     Dated  May  9. 

2038.  "  Electric  lighting  apparatus."  H.  J.  Haddan. 
(Communicated  by  R.  J.  Gutcher.)     Dated  May  10. 

2041.  "Apparatus  for  controlling  and  localising 
electric-currents  for  the  transmission  of  electric  signals 
and  messages."  L.  M.  de  Bejar  Y.  O'Lawlor.  Dated 
May  10. 

2057.  '*An  improved  magnetic  comb."  J.  M. 
Richards.  (Communicated  by  P.  H.  Drake.)  Dated 
May  II. 

2079.  "  Improvements  in  the  construction  of  electric 
lamps,  and  in  sealing  electrical  conductors  into  air- 
tight receivers."    C.  H.  Gimingham.     Dated  May  12. 

2175.  "  An  improved  method  of  regenerating  or  re- 
storing the  energy  of  electric  batteries."  W.  R.  Lake. 
(Communicated  by  L.  Maiche.)     Dated  May  18. 

2198.  "  Electric  lamps."  C.D.Abel.  (Communi- 
cated  by  W.  Tschikoleff  and  H.  Kleiber.)  Dated 
May  19. 

2212.  "  Dynamo-electric  machines."  C.  A.  Barlow. 
^Communicated  by  A.  de  Meritens.)     Dated  May  20. 

2215.  "  Couplings  for  electrical  conductors."  P.  R. 
Allen.     Dated  May  20. 

2217.  "  Electrical  cables  or  conductors  for  telegraphic 
and  similar  purposes."  W.  R.  Lake.  (Communicated 
by  P.  B.  Delany.)     Dated  May  20.     Complete. 

2256.  "Supporting  structures  for  electric  wires  or 
conductors  and  lighting  apparatus."  W.  R.  Lake. 
tCommunicated  by  W.  C.  Allison.)  Dated  May  24. 
Complete. 

2263.  "Construction  of  apparatus  for  effecting  elec- 
trical measurements."    J.  C.  Cuff.     Dated  May  24. 

2264.  "  Cables  or  conductors  for  electrical  circuits." 
W.  C.  Barney.     Dated  May  24. 

2265.  "Telephone  transmitting  apparatus."  J.  T. 
Oent  and  H.  G.  Ellerv.     Dated  May  24. 

2272.  "  Secondary  batteries  or  apparatus  for  storing 
or  conserving  electricity."    J.  W.  Swan. 


ABSTRACTS    OF    PUBLISHED 
SPECIFICATIONS.   1880. 

1705.  "  Liquid  compound  for  the  electro-deposition 
of  aluminium."  Luis  Alwvn  Davies.  Dated  April 
26.  2d.  Relates  to  an  improved  bath  or  liquid  com- 
poand  for  the  electro-deposition  of  aluminium.    To 


common  alum  of  commerce  is  added  ammonia,  the  pre* 
cipitate  formed  being  alumina.  This  precipitate  is  thrown 
on  a  filter  paper,  washed,  and  redissolved  in  a  hot 
solution  of  neutral  tartate  of  potash.  This  solution  is 
evaporated  nearly  to  dryness  and  redissolved  in 
sulphuric  acid.  This  salt  is  then  crystallised  out  of  the 
solution,  and  the  crystals  dissolved  in  water.  This 
solution  forms  the  bath,  which  is  then  ready  to  be  used 
for  the  deposition  of  aluminium.  As  an  anode  either 
a  plate  of  aluminium  or  a  bag  of  alumina  maybe  used. 
If  the  latter  a  plate  of  platinum  or  carbon  is  used  to 
complete  the  circuit.     {Provisional  only.) 

1828.    "  Clocks,  &C."   W.  R.  Lake.    (A  communia- 
tion   from   abroad   by  the  Compagnie    G^nerale  des 
Horloges    Pneumatiques,  of    Paris,  France.)     Dated 
May  4.     8d.     Relates  chiefly  to    clocks  worked  bj 
pneumatic  action.     Electricitv  is  employed  to  control 
the  air  pressure.    The  controlling  apparatus  has  a  glass 
cylinder,  into  which  is  inserted  the  lower  extremity  of 
a  tube  of  the  same  material.    The  said  cylinder  contains 
mercury,  and  is  in  communication  with  the  air  in  the 
circuit  through  a  cock  and  tube.     One  of  the  poles  of 
a  battery  is  connected  with   the  cylinder  by  a  wire 
immersed  in  the  mercury  contained  in  the  said  cylinder. 
When  the  circuit  is  in  communication  with  the  distri- 
buting reservoir,  the  pressure  in  the  said  reservoir  is 
communicated  to  the  mercury  in  the  regulator,  and  the 
said  mercury  rises  in  the  tube ;  but  when  the  circuit  is 
in  communication  with  the  escape  or  discharge  pipes, 
the  mercury  in  the  tube   descends  into  the  cylinder. 
With  this  arrangement,   should   the  pressure  in  the 
circuit  be  too  high,  the  mercury  would  continue  to  rise 
in  the  tube,  and  would  come  in  contact  with  a  pointed 
piece  of  platinum  permanentlv  connected  with  an  alarm 
bell   in   the  circuit  of   the   battery.     If,  however,  the 
clock  circuit  becomes  interrupted  or  broken  through 
any  cause  whatsoever,  the  mercury  in  the  tube  would 
continue  to  falL    The  cylinder  would  rapidly  fiUt  ^^^ 
the  mercury  it  contains  would  rise  and  come  in  contact 
with  another  pointed  piece  of  platinum  in  communia- 
tion,  as  in  the  former  case,  with  the  alarm  bell.   The 
glass  tube  is  closed  at  its  upper  extremity  by  a  cap 
constructed  as  follows : — Tlie  platinum  wire  passes 
through     its  centre,   in  which  is  adapted  a  stuffing* 
box.    In  the  said  cap  are  two  orifices ;    in  the  fii^ 
orifice  is  inserted  a  screw  pin  for    the   purpose  of 
partially  or  entirely  closing  the  orifice,  and  allowing  the 
atmospheric  air  to  enter  with   more  or  less  freedoo, 
thus  causing  the  mercury  to  fall  more  or  less  rapidj/' 
The  flow  can  by  these  means  be  regulated  so  as  to  rise 
and  fall  once  each  ininute,  the  rise  coinciding  with  the 
pressure  in   the  circuit  pipes,  and  the  fall  with  the 
escape  or  exhaust.    In  toe  second  orifice  is  a  sj^riog 
valve,  allowing  the  air  in  the  tube  to  escape  quickly 
whilst  the  mercury  rises,  that  is  to  say,  whilst  there 
is  pressure  in  the  circuit  pipes  of  the  clocks.    The  pUy 
of  the  said  spring  valve  is  regulated  by  a  screw.  Should 
the  circuit  be  interrupted  or  oroken  the  mercury  in  the 
tube  will  fall  continuously,  as  the  external  air  would 
have  free  ingress  into  the  said  tube  through  the  orificti 
and  the  mercury  would  tend  to  descend  to  the  same 
level  as  that  in  the  cylinder. 

1942.  "  Signallinfi;  apparatus,"  W.  P.  Thompsov. 
(A  communication  from  abroad  br  M.  Jacques  Victor 
Michel  Bartelous,  of  Brussels.)  Dated  May  la.  !*• 
This  invention  is  designed  to  enable  one  to  plaet  os 
one  wire  an  indeterminate  number  of  instruments,  eaeh 
capable  of  communicating  to  a  receiving  bnreau its  oes 
special  signal,  and  so  that  the  office  can  discover  tt 
once  which  apparatus  is  at  work«  The  fire  alarm  wtt 
is  in  communication  at  one  end  with  the  earth,  at  tbt 
other  with  a  terminal  of  the  ioatmnieatooadiictiaf  Ik* 
current   to  an  electco^magnet.     The   elMtnMiiagei' 


tduated  by  the  carceot  puHi  da 
\Evec  which  releaies  a  weighted  needle  with  a  disc. 
Thii  at  once  ihows  if  the  appaialus  is  working  and  acts 
ai  a  tell-tale,  as  it  cannot  be  replaced  without  unlocliing 
Ihe  glass  case  in  which  it  is  inclosed.  The  roovemeni 
of  the  [ever  breaks  the  communication  with  the  needle 
and  9uf presses  the  "householder's"  current j  at  the 
uiac  time  a  large  wheel  or  disc  is  freed  from  the  catch 
at  the  end  o/  the  atmatute  lever,  and  is  set  in  motion 
bj  clockwork.  On  the  fore-part  of  the  armature  lever 
11  a  block  resting,  when  not  working,  on  two  conduct- 
iaf  pieces.  One  of  these  communicates  with  the 
lecaiving  bureau,  the  hattery,  and  the  earth,  the  other 

Kthc  system  or  line  wire.  The  raising  of  the  block 
MMCS  communication  with  the  line  wire  and 
|0,,  The  Urge  wheel  or  disc  has  metal  conUcls, 
uy  rotating  gives  dot  and  dash  signals  in  the 
Banner. 
Q.  "Appan 


The  principal  object  of  this  invention  is  to  construcl  a 
(onveaJent,  durable,  and  portable  form  of  hand  lamp 
or  apparatus   for  lighting   gas  by  means  of  electric 

KIca  or  platinum  wire  heated  by  the  electric  current. 
_  I  in  the  annexed  drawings  is  a  vertical  section  and 
if.  2  a  sectional  plan  view  of  the  under  part  of  the 
Ipparatus,  showing  one  modification  of  battery  which 
il  IS  proposed  to  employ.     This  battery  is  formed  of  -" 


outer  cell,  • 


b  b.  and 


exciting  fluid  ;  inside  this  is  placed  a  porous  eel),  i 
containing  a  carbon  block  or  rod,  d  d.  at  other  suiuble 
material,  together  with  the  necestary  lluid,  both  cells 
having  convenient  compartments  or  spaces,  aX  and  rX, 
left  to  allow  of  the  exciting  fluids  being  separated  from 
the  positive  and  negative  elements  of  the  battery  when 


The  upper  portion,  c",  a!  the  porous  cell, 
compartment  either  sAttir^tted  with  50me 
suitable  non-conducting  substance  or  is  enamelled  cr 
glazed  in  order  to  do  away  entirely  with  "endosement" 
when  the  cell  is  out  of  action,  and  so  prolong  the 
durability  of  the  exciting  fluids.  If  a  condenser  is 
used  with  the  coil  it  is  placed  by  preference  round  the 
external  surface  ol  the  outer  cell,  a  a  (or  beneath  tho 
same,  as  shown  at  x,  flg.  i),  to  economise  space,  Ihc 
induction  coil,  e  f,  being  placed  with  its  adjuncts  be* 
ncath  it.  From  the  terminals  of  the  induction  coil,  two 
wires,  /, /',  are  carried  to  two  points,  /",  /"'  (respec- 
tively), in  a  suitfkble  short  lube,  g,  g,  and  insulated, 
these  two  points  being  separated  by  a  sufficient  space^ 
across  which  (when  the  apparatus  is  working)  the 
electric  spark  or  sparks  pass.  The  tube  which  carries 
the  ends  of  the  wires  from  the  induction  coil  (or  in  the 
other  case  the  platinum  wire]  has  a  guard,  A.  A,  of  wire 
gauze  attached  to  it,  so  that  the  gas  burner  cannot  be 
brought  into  contact  with  them  and  displace  Or  injure 
lliem.  It  is  sufficient  to  connect  the  wire,  /,  with  any 
part  of  the  metallic  casing  of  the  apparatus  for  the 
current  of  electricity  to  pass  from  the  point,/",  and 
complete  the  circuit.  The  apparatus  nas  a  suitable 
"  commutator,"  i,  i*,  provided,  which  breaks  the  circuit, 
excepting  when  pressed  down  by  the  thumb  or  finger, 
so  that  the  whole  apparatus  is  out  of  action  in  its 
normal  state.  When  the  "eommulator,"  /,  i.  is  pressed 
the  circuit  is  then  completed,  and  a  spark  [or  sparks) 
will  pass  from  the  end  of  one  wire  to  the  other  wire,  or 
the  fine  platinum  wire  is  heated,  and  either  may  be 
used  for  lighting  the  gas. 

S3I2.  *■  Diving  bells,  &c."  W.  R-  U«h.  (A  com- 
munication from  abroad  by  Charles  Frederick  Pike,  of 
Philadelphia.)  Dated  June  8.  lod.  Kelalei  generally 
to  apparatus  for  siibmarine  or  subaqueous  operations, 
parts  oE  which  apparatus  are  applicable  for  other  pur- 
poses. The  electrical  part  relates  to  the  employment 
in  connection  with  mechanism  for  controlling  the 
hydraulic  or  atmospheric  pressure  of  electHcal  me- 
chanism  for  actuating  the  controlling  mechanism,  the 
construction  being  such  that  a  workman  within  the  bell 
by  means  of  the  electrical  mechanism  may  readily 
actuate  the  controlling  mechanism,  and  thus  cause  the 
submerged  grappling  tongs  or  other  loolsto  be  operated 
in  accordance  with  his  wishes  without  the  intervention 


i6.     6d.     Reh 


appara 


,s  for  i 


1  improved  float 

,  and  capable  of 
,  and  by  ringing 


boilers,  and  c 
which  actuates  automatically  cer 
to  indicate  the  height  of  the  wal 
giving  an  alarm  by  sounding  a 
electric  bells,  the  latter  being  s 
distance  from  the  boiler. 

2665.  "  Protective  and  insulating  casings  for  under- 
ground telegraphic  wires,  &c."  W.  R.  Lake.  (A  com- 
nnunication  from  abroad  by  Restore  B.  Limb,  of  Cam- 
den, New  Jersey,  United  States  ot  America,]  Dated 
December  29.  6d.  Relates  to  an  improved  protective 
and  insulating  casing  Or  covering  for  underground 
telegraphic,  telephonic,  or  other  wires.  The  said 
formed  of  a  succession  of  blocks 


r  other 


4 
4 


more  longl 

the   walls    whereof  ^ 

equivalent  material,  whereby  the  wires  may  be  reliably 

conducted   from   place   to   place,   properly  separated, 

conveniently   introduced  and  «WvO-iei,  wA  ta«siw»|^l 

insulated  ot  piolettei  Upw  VW  *t\:\ti'\  <A  *«■  "^'^■• 

(tost,  water,  ot  t\it  W^*.   Tii.  \  «  wi  <nA-  ■*■'««  '^  * 
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casing  or  covering  constructed  according  to  this  inren- 
tion,  and  fig.  2  is  a  longitudinal  section  of  the  same  on 
line,  X  Xt  ng.  i.  Fig.  3  is  a  side  elevation  thereof 
drawn  to  a  reduced  scale,  showing  a  testing  station,  a 
represents  a  section  or  portion  of  the  casing,  conduit, 
or  covering,  which  is  formed  of  a  piece  or  block  of  terra 
cotta  or  other  suitable  material,  b  represents  a  series 
of  longitudinally  extending  passages  or  channels,  which 
are  formed  in  the  said  block  and  are  lined  with  soft 
india-rubber  or  india-rubber  tubing,  c.  In  practice 
the  sections  or  blocks,  a,  are  laid  in  a  suitable  trench 
in  the  ground  and  united  one  to  another  or  placed  close 
to  each  other,  the  lining  being  drawn  or  pushed  through 
the  sections  as  the  line  is  being  built  up,  and  the  wires 
properly  introduced  through  the  tubular  lining,  the 
lengths  of  the  said  wires  and  lining  being  connected  or 
united  as  the  line  is  continued  or  extended.  Suitable 
offsets  or  branches  and  testing  stations  are  provided. 


one  form  of  the  latter  being  shown  in  fig.  3.  The 
passages  or  channels,  b,  formed  in  the  blocks,  a,  are 
employed  for  wires  of  different  lines  or  directions,  and 
a  sufficient  number  of  these  channels  is  provided  to 
serve  as  a  reserve  to  meet  the  demands  of  the  exten- 
sion of  the  line  and  other  requirements.  The  india- 
rubber  lininpr,  owing  to  its  tubular  form,  is  sustained  at 
all  points  within  the  passage  or  channel  in  which  it  is 


latter  being  thus  shielded  and  preserved.  Furthemofe^ 
if  insulating  fluid  is  required  for  the  wires,  the  liniaf 
forms  an  advantageous  conduit,  as  it  is  continuous  aal 
of  a  non-absorbent  nature,  and  as  the  lining  is  tubular 
it  retains  its  shape  and  location  in  the  passages  or 
channels  as  above  stated.  The  wires  may  be  readily 
drawn  through  the  tubular  lining  and  removed  there- 
from when  required.  The  lining  also  may  be  removed 
when  necessary  and  replaced  if  found  defective ;  and 
should  a  line  be  abandoned  the  lining  may  be  with- 
drawn intact  and  the  blocks  afterwards  dug  out  if 
required  foe  further  service.  While  the  lining  may  be 
formed  of  other  material,  the  equivalent  of  india-rubber, 
the  latter  is  desirable,  as  by  its  elasticity  it  may  be  made 
to  snugly  and  tightly  fit  the  passages  or  channels,  b, 
without  injury,  and  prior  to  its  application  to  the 
blocks,  may  be  coiled  or  bundled  and  transported  with- 
out affecting  its  tubular  form. 

2690.  "  Telegraphic  wires,  &c."  Charlbs  Mosblkt, 
William  Fereday  Bottomlby,  and  William  Eowim 
Heys.  Dated  December  31.  6d.  The  object  of 
the  invention  is  to  diminish  or  prevent  the  results  of 
inductive  action.  The  wires  are  erected  in  such  2 
manner  that  each  wire  is  carried  alternately  over  aod 
under  the  supporting  arms  or  brackets,  and  also 
alternately  to  the  outer  and  inner  portions  of  the  said 
arms  or  brackets,  so  that  the  position  of  the  wire  on 
one  arm  or  bracket  differs  from  the  position  of  the 
same  wire  on  the  preceding  or  following  arm  or  bracket. 
Fig.  I  shows  in  elevation,  and  fig.  2  in  plan,  the  method 
adopted  in  erecting  a  line.  The  poles  are  marked  x, 
and  the  arms  are  marked >r;  a  and  J,  the  wires  constitut- 
ing the  metallic  circuit.  The  insulators  are  placed  one 
above  and  one  below  the  arm,  two  to  each  arm ;  the 
first  insulator  may  be  placed  above  the  arm  near  the 
pole,  and  the  second  insulator  below  the  outer  end  of 
the  arm  ;  on  the  second  arm  the  insulator  near  to  the 
pole  is  placed  below  the  arm,  and  the  one  further  froin 
the  pole  above  the  arm.  All  the  other  insulators  in  the 
line  are  placed  in  the  same  relative  positions;  thus  the 
insulators  on  the  third,  fifth,  and  seventh  arms,  and 
all  odd  numbers  are  the  same  as  those  on  the  first  am, 
and  the  fourth,  sixth,  eighth,  and  all  even  numbers  the 
same  as  the  second.  The  wires  are  attached  to  the 
insulators  in  the  ordinary  manner,  but,  instead  of 
proceeding  in  a  straight  line  as  usual,  they  are  laid 
around  each  other  thus  : — The  first  or  leading  wire,  a, 
is  secured  to  the  insulator,  c,  on  the  first  arm,  to  the 
insulator,  e,  on  the  second  arm,  to  j"  on  the  third  arm, 
to  /  on  the  fourth  arm,  and  to  k  on  the  fifth  arm,  and 
so  on.     The  return  wire,  b,  is  attached  to  the  insulator, 


placed,  and  in  a  measure  clin?s  to  the  said  passage  and 
will  not  collapse  or  break  down  on  the  wires.  It  is 
furthermore  protected  from  contact  with  and  the  action 
of  the  earth  by  the  material  of  the  surrounding  block, 
and  owing  to  the  nature  of  the  lining,  water  and 
moisture  are  prevented  from  reaching  the  wires,  the 


I 


d,  on  the  first  arm,  to  /  on  the  second  arm,  to  A  on 
third  arm,  to  j  on  the  fourth  arm,  and  to  /  on  the  fifth 
arm.  On  this  arm  the  two  wires  occapy  the  same 
relative  positions  as  on  the  first  arm,  having,  however, 
made  a  complete  turn  round  Mdi  other  betwaeo  the 
first  and  fifth  arms. 


,-tUi.] 
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'  T«l«»hODic  apparataj."    H.  H.  Laks.     fA 
AtSon  from  abroad  hj  Loati  Maiche,  of  P»ris, 
DaMd    August    7.     ed.      Relates   to  the 
datcribed  on  page  303  oF  this  Journal. 
'Shackle  and  terminal  insulaton    for  tele- 


res."     John   William    Flbtchbr.      Dated 

.  6d.  Has  for  its  object  imp  rove  merits  in 
and  terminal  insulators  for  telegraph  wires, 
an  elevation  of  one  o(  the  insulators ;  it  is 
me  piece  ;   the  bolt  on  which  the  insulator  is 

also  shown  )  Bg,  2  is  a  lon^tudinal  section 
ae  insulator.     The  iron  bolt  is  fixed  vertically 

n  the  pole. 


for  April  1,  1S80,  the  object  being  to  provide 
an  improved  bod/  for  the  revolving  armature  so 
as  to  provide  For  the  cooling  of  the  same  and  its  mag- 
nets, and  thereby  insure  the  coolness  of  the  magnets  of 
the  whole  machine,  and  to  provide  a  commntator  of 
improved  construction  for  facility  of  connection  and 
avoiding  the  Secretion  of  metallic  dust  in  the  section  of 
Che  commutator  under  the  brushes,  so  avoiding  short 
circuit  between  the  sections,  and  also  provide  for  tie  con- 
necting up  of  the  wiresof  the  stationary  or  field  ma^ets. 
Fig.  t  li  3  view  partially  in  section  of  the  reviving 


side  view  partii 
fig.  1.  The  an 
magnet  


I  shaft  of  a  dynamo-electric  machine, 
howing  the  hollow  and  passages  for  Che  cooling  of  the 

1  of  such  machines,  and  also  the  fitting  of  Che 

ttor.     Fig.  I*  represents  the  plate  to  be  placed, 

d.  in  recess  of  armature  magnets.      Fig.  3  is 

lally  in  section  of  Che  improved  armature, 

cylinder,  boss,  or  disc,  r,  and  the 

,  _,         made  with  a  continuous  internal 

chamber  or  hollow  extending  into  the  solid  portions  of 
the  armature  to  form  a  passage  way  from  an  aperture 
on  one  side  of  the  armature  to  another  aperture  on  the 
other,  so  that  a  current  or  stream  of  water,  ait,  or 
other  liquid  refrigeratiog  medium  can  be  circulated 
throughout  the  parts  through  the  main  shaft  of  the 
machine  as  follows  t— The  said  main  shaft,  c,  is  bored 
out  centrally  from  each  aide,  but  not  so  as  Co  com- 
municate therethrough,  but  form  tubular  conduits,  i, 
shown  in  dotted  lines,  tig.  i,  through  the  ends  of  the 
shaft,  c,  4nd  at  Che  inner  exCremities  of  such  boring 
and  transversely  of  the  shaft  secondary  borings,  a,  are 
made  so  far  through  the  shaft  as  to  meet  the  central 
borings,  I,  at  right  angles,  into  which  secondarylborings, 
3,  short  lengths  of  tube,  3,  are  fitted  toronnect  with  the 
inlets  or  outlets,  4,  of  the  armature  circulating  chamber. 
The  outer  ends  of  the  shaft  are  furnished  witji  thread,  5, 
for  reception  of  the  cap  of  stuffing-boi,  through  the 
centre  of  which  cap  is  passed  the  end  of  a  conduit  tube 
corresponding  with  the  central  borings  of  the  shaft, 
said  conduit  tubes  being  carried  in  end  bearings  or 
supports  from  the  framing  or  bed  plate  of  the  machine. 
Thus  a  head  or  supply  of  water,  air,  or  Huid  cooling 
medium  can  be  supplied  to  one  of  the  conduit  tubes  at 
one  end  of  the  abaft  of  the  machine,  and  flow  th 
the  centra]  boring  of  the  shaft  to  the  aperture  01 
side  of  the  armature  chamber,  out  br  the  opposite 
aperture  to  the  other  central  boring  of  the  shaft,, «.^&. 
thence  be  led  off  by  the  «nidM\\  W^  ^awMv%  ■Ctrto-i^ 


rough 
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the  ituBing-boz  kt  the  other «nd  of  the  shaft  in  direction 
of  the  arrom,  6g,  i,  whereby  a  continual  flow  can  be 
kept  up  through  the  annatuie  during  its  revolution  to 
insure  the  effectual  cooilng  thereof.  The  magnet 
cores,  G,  are  preferably  cast  with  Che  body,  r,  of  the 
armature  cylinder,  boss,  or  disc,  or  may  be  bolted 
thereon,  and  said  body  is  in  two  halves,  with  the  cor- 
responding portions  of  the  chamber  or  passage 
provided  therein,  as  shown  by  (he  drawings,  and 
when  put  together  may  be  fitted  with  a  dividing 
plate  or  plates,  fig.  i>,  through  which  is  or  are  made  a 
perforation  at  one  part  to  complete  the  continuous 
chamber  for  the  circulation  therethrough  of  the  cooling 
medium,  and  the  divided  portions  of  the  arm"' 
bolted  together,  or  may  be  brazed  and  bolted. 


of  lightning  conductors  or  protectors  in  such 

as  to  allow  of  (heir  condition,  with  respect  to  effective- 
ness of  action  or  defects,  being  readily  ascertained, 

4039.  "Telephones."  James  Grievb  Lorkain. 
(A  communication  from  abroad  by  Gustave  Trouve,  of 
Paris.]  Dated  April  j.  6d.  Relates  to  a  system  of 
signalling  apparatus  applicable  to  telephones  oF  evei7 
description.      According  to  the  invention  the  signal   is 

S reduced  by  means  of  vibrations  communicated  to  the 
iaphragm,  the  latter  having  imparted  to  it  a  tre- 
mulous motion  under  the  infhience  of  a  current  which 
is  caused  to  pass  in  the  coil  oE  the  telephone.  The 
figure  is  a  transverse  section  of  the  apparatus  with 
the  mouth-piece  of  the  telephone  detached,  h  is 
the  vibrating  plate  or  diaphragm  of  a  telephone  of 
ordinaiy  construction,    having  a  case,   a,   containing 


the  usual  magnet  and  coil,  c.  Through  one  side  of 
the  case,  a,  passes  a  spindle,  E,  which  is  provided 
at  one  extremity  with  a  needle  or  pointer,  a,  and 
at  the  other  extremity  with  two  cams,  r  and  O, 
arranged  at  right  angles  to  each  other,  This  spindle 
is  maintained  constantly  in  communication  with  the 
line  by  means  of  a  spring,  ;.  and  the  diaphragm  is 
electrically  connected  with  a  spring,  h,  screwed  to  the 
bottom  ot  the  recess  provided  in  the  case,  a,  For  the 
reception  of  the  coil,  c.  The  spindle,  e,  acts  as  a  com- 
mutator, and  also  enables  the  tremulous  motion  to  be 
imparted  to  the  diaphragm,  M,  as  hereinafter  described. 
When  the  apparatus  is  in  readiness  for  speaking, 
the  pointer,  a,  is  turned  round.  This  action  has  ihe 
effect  of  rotating  the  spindle 

>   scoured   or 


scraped,  and  heart  against  three  contact  poii 
and  1",  oF  copper  set  in  the  wooden  CMC, 
point,  I,  is  connected  with  the  wire  passing 
coil,  c;  the  point,  1',  is  perforated  for  the 
pin  fixed  lo  the  diaphragm ;  and  th 
!__^!__    ...jjjj   jji^  spring, 


telephon 


videdw 


:onduc 


Tire, 


snstant  communication  with  the  , 
battery  at  one  end,  and  directly  with  one  of  t 
of  the  coil  at  the  other  end.  The  lelephon 
provided  with  another  conducting  wire,  o,  c< 
with  the  line  wire,  and  in  constant  commi 
with  the  spindle,  e,  through  the  inCerventio 
spring,  J,  consequently  when  the  cam,  O,  press 
spring,  H,  the  current  coming  from  the 
through  the  conductor,  N,  passes  the  coil, 
through  the  diaphragm,  M,  whence  it  passes 
the  spring,  H,  and  the  cam,  c,  to  the  spindl< 
lastly  to  (he  spring,  j,  which  is  connected  with 
wire,  o.  Under  these  conditions  this  carrcnt  1 
a  constant  influence  on  the  electro- magnet  of 
phone  without  interfering  with  the  ordinar 
mission  of  messages.  By  moving  the  poind 
spindle,  e,  is  rotated,  and  the  cam,  O,  ii 
moved  awaj;  from  the  spring,  h,  and  the  (; 
open.  The  cam,  r,  is  then  brought  into  contM 
flnger,  s,  carried  by  a  spring  lever,  k,  support 

tact  with  a  projector,  formed  by  a  grain  ai  | 
attached  to  the  diaphragm,  u,  near  the  ceatn 
circuit  is  then  again  closed,  but  the  current  pi 
such  a  direction  as  to  diminish  the  power  of  t 
net.  The  diaphragm,  which  was  previonsljb 
certain  extent  about  itj  centre,  then  tends  1^  n 
its  elasticity  to  return  to  its  normal  position, 
grain  of  platinum  forming  the  projection 
away  from  the  spring  lever,  k,  the  current 
interrupted,  and  the  power  oE  attraction  of  the 
is  increased  so  as  to  enable  it  to  attract  the  dia 
as  before  ;  the  projection,  is  thus  again  bra 
contact  with  the  spring,  K,  and  so  on  in  Sua 
there  are  thus  produced  in  the  diaphragm,  ■■,  i 
of  vibrations,  which  are  repeated  in  all  the  tel< 
in  the  circuit.    The  arrangement  oF  the  cam  spi 

the  diaphftgm  to  act  with  a  tremulous  motion, 
the  contact  points  10  be  moved  For  as  small  a  < 
as  may  be  desired,  and  to  thus  adjust  the  appa: 
pleasure. 

5226.  "  Transmitting  telephonic  message 
Anthony  Mtchael  Fkankenbbrg.  Dated  Vt 
14.    8d.     Relates  to  certain  improvements  in 

telephone,  and  embraces  a  system  of  district  0 
telegraphs  or  telephones,  in  which  the  c 


Tolled   in  the 


IS  of  all  the  ' 


r   Func 


s  oF   a  battery  and  a 


t  the  a 


PROFESSOR    AYRTON'S    GALVANOMI 


A  PORTABLE  absolute 'gaWanometer,  devised  1 
Ayrion,  was  recently  described  before  the  Soi 
Telegraph  Engineers;  through  the  kindness 
inventor  we  are  able  to  give  an  illustration  of  tl 
drawn  to  half  Full  siie.  The  needle  is  balaoc 
consequently  the  deflections  are  about  the  same 
position  of  the  instrumen 
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pointer  being  very  light  and  moving  in  a  very  sliong 
permanent  magnetic  field,  Ihe  instrument  is  dead  beat 
in  its  action.  By  a  proper  arrangement  of  the  coils 
the  inventor  has  sticceedeil  in  making  the  deflections 
direclly  proportional  to  Ihe  current,  and  one  degree  de- 
flection is  produced  by  a  current  of  two  webers,  the 
gTMlest  deflection,  45*',  being  produced  therefore  by  a 
current  of  90  webers.  The  main  peculiarity-  of  the 
instrmnenl,  however,  ia  the  fallowing : — The  thick 
wire  coiled  round  iho  needle,  and  through  which  the 
electric  light  current  circulates,  is  in  reality  a  strand 
or  little  cable  composed  o[  ten  insulated  wires.  Each 
«t  these  wires  having  the  same  tesislanco,  equal  portions 
of  Ihe  strong  current  flows  through  each  of  them.  To 
produce  a  deflectioa  even  of  5°  requires,  as  stated,  a 
current  of  lOwebers,  but  by  means  of  this  simple  com- 
mutator these   10  wires,   which   have  hitherto    been 


joined  in  muliiple  arc,  can,  by  a  mere  turn  of  the  hand, 
be  connected  in  series,  so  that  a  current  of  exactly  one- 
tenth  part,  or  one  wcbcr,  will  produce  5"  deflection. 
To  render  it  impossible  for  the  electric  light  current 
being  passed  through  the  coils  when  in  series,  Ihe 
binding  screw;,  marked  p  p.  and  to  which  the  wires 
from  Sie  dynamo  machine  are  attached,  are  only  in 
circuit  when  the  commutator  is  turned  to  parallel ; 
the  common  screw,  marlced  also  s,  and  the  third  screw, 
marked  s,  being  only  in  circuit  when  the  commutator  is 
turned  to  series.  Neither  Ihe.coiliof  the  galvano- 
meter nor  the  one-ohm  resistance  coil,  then,  can  be 
damaged  by  the  commutator  being  left  accidentally  in 
a  wrong  position. 


€itn  Itoits. 


Old  Broad  Street,  May  26th,  1881. 
Tuv  Brazilian  SuButRiNs  Telecrapm  Compasv 
ILlMireD).— The  report  of  the  directors  to  the  Efteenth 
haJf.yearfy  general  meeting,  held  on  the  aath  May, 
gave  the  accounts  and  balance-sheet  for  the  half-year 
ended  31st  Dec,  iSSo,  and  stated  that  the  revenue  for 
this  period  amounted  to  .£83,084  6>-,  'he  working  ex- 
penses to  ;ii  1,743  18*.,  leaving  abalance  of  ^£70,34085.; 
to  this  is  added  ^4,103  I7S.  iid.,  brought  forward  from 
the  30th  June,  j88o.  making  a  total  of  .£74,444  Ss.  ud. 
After  deducting  income-tsx,  £1.133  los.  ad.,  there 
remains  a  balance  of  £73,310  155.  ijd.  First  and 
MTCond  interim  dividends,  amounting  to  ^£39,000,  have 
ibawdiitributed,  leaving  the  sum  01  £3Mio  !$>■    ' 


m 


to  be  carried  forward.  The  chairman.  Viscount  Monck 
in  moving  the  adoption  of  the  report  and  statement  of 
a.ccounts,  said  he  might  congratulate  them  upon  the 
character  of  the  report  presented  (hear,  hear).  It  bad" 
been  remarked,  "  Blessed  is  the  country  that  has  no 
history,"  and  he  thought  the  sentence  applied  a  fOrliori 
to  public  companies,  because  the  history  of  companies 
that  they  had  to  give  generally  resolved  itself  into  some- 
thing injurious  and  detrimental  to  their  Company.  In 
the  fevr  observations  which  he  should  find  it  necessary 
to  trouble  them  with,  he  should  refer  in  the  first  In- 
stance to  the  state  of  their  properly.  It  continued  in 
admirable  condition,  and  the  reports  which  had  been 
made  to  them  by  their  electrician  showed  Ihat  their 
cables  continued  as  effectual  as  they  ever  were.  That, 
in  itself,  was  a  matter  of  great  congratulation,  because 
that  was  the  fifteenth  half-yearly  meeting  ihey  had 
held,  and  they  had  now  got  to  a  respectable  age,  and 
the  fact  that  their  cables  were  in  solid  and  sound 
working  condition  was  no  doubt  a  matter  of  congra- 
tu  ation  to  the  shareholders  and  to  themselves  (hear, 
hea  )  The  receipts  for  the  half-year  had  amounted  ia 
/Raooo  odd.  The  profits  of  the  half-year  were 
/73  000  and  a  few   pounds,  showing  an   increase   of 

4  000  as  compared  with  the  corresponding  half-year, 
ch  showed  an  increase  of  /4,s8o.  On  the  last  two 
as  ons   when   he   had   to   present   these  figures   to 

em  he  had  to  draw  their  attention  to  the  hct  that, 
p  e  ous  to  the  completion  of  the  telegraph  system  to 
Che  Cape  and  up  to  and  during  the  late  Zulu  war,  they 
rece  ved  a  considerable  increase  In  their  receipts  by 
te  eg  ams  seat  home  from  the  seat  of  war  iiia  Madeira. 
In  the  year  1879  they  received  from  that  source  a  sum 
of  £3700,  which,  of  course,  could  not  be  reckoned  as 
no  mal  traflic  ;  and  as  their  trafEc  for  the  half-year 
end  ng  in  December,  1880,  exceeded  that  of  the  half* 
yea  ending  in  Dec,  1879,  including  the  sum  of  £3,700, 
it  followed  that  their  normal  traffic  had  increased  to 
the  extent  of  £8,a8o  (hear,  hear},  which  he  thought 
was  very  satisfactory  ;  considering  also  that  if  Ihey 
would  look  at  the  table  appended  to  the  report,  giving 
the  monthly  receipts  from  the  first  institution  of  the 
cable  up  to  the  end  of  Ihe  last  halt-year,  Ihey  would 
see  that  there  had  been  a  gradual,  although  not  a  very 
large,  and  continuous  increase  in  the  traffic  (hear,  hear) , 
He  had  also  the  pleasure  of  informing  them  that  the 
traffic  receipts  which  had  been  coming  in  since  the 
1st  January  last,  and  which  did  not  appear  in  the 
present  statement  of  accounts,  showed  a  similar 
increase  as  the  profits  of  the  year.  They  had  taken 
about  £3,000  more  than  in  the  corresponding  month  of 
the  previous  year  (hear,  hear).  He  concluded  by 
form  ally  moving  I  he  adoption  of  the  report,  which  was 
seconded  by  Sir  James  Anderson,  After  some  discus, 
sioo,  the  report  was  adopted,  and  the  usual  vote  of 
thanks  to  the  chairman  and  directors  terminated  tbs 
business  of  the  meeting. 


Wbst  India  ANn  Panama  Telbgkaph  Cowpant 
CLemiteo}. — The  ordinary  general  meeting  of  this 
Company  was  held  on  May  18th,  at  the  Cannon  Street 
Hotel,  under  the  presidency  of  Mr.  C.  W.  Earle.  The 
report  stated  that  the  receipts  for  Ihe  half-year  to 
December  3i3t  last  amounted  to  £19,694.  To  this  was 
added  £5,841  brought  from  last  half-year's  accounts, 
and  £5,373,  an  amount  set  aside  in  previous  periods  in 
respect  of  depreciation  of  the  steamship  IifatsHgator, 
no  longer  required,  making  a  total  to  (he  credit  of 
revenue  account  of  £30,908.  The  expenses  had 
amounted  lo  £38,951,  leaving  £1,956  to  be  cinieA 
forward.  The  chairman,  to  wvinto^  ft»ft  aAo^'Cvm.  tA. 
the  report  and  accovinls,  sta.HA  X.'na.l.  "Cue  t«»i».  ^.'^■'=_ 
whole  ywt'g  itortAttg  ^nn  %.  prefix  <A  tl^^i ' 
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considering  any  depreciation  for  cables.  This  was  a 
sorry  result  for  so  much  expenditure  and  anxiety,  but 
the  reason  of  the  exceptional  bad  year  which  they  had 
had  was  not  far  to  seek.  The  numerous  interruptions 
of  the  cables  accounted  for  the  falling  off  in  the  tiaffic 
receipts,  and  the  consequent  repairs  to  the  cables  ac- 
counted for  the  large  increase  m  the  expenses  of  the 
cable  repairs  and  shipping.  The  Company  was  largely 
dependent  on  the  subsidies  which  it  received,  but  most 
of  the  colonies  stopped  them  when  the  cables  were 
interrupted,  so  that  they  lost  both  the  revenue  and  the 
subsidies.  Of  course  under  such  circumstances  their 
position  was  very  difficult ;  and  in  addition  to  the  loss 
at  the  time  there  was  the  damage  to  their  credit.  After 
referring  to  the  alteration  ia  the  form  in  which  the 
revenue  account  was  presented,  he  alluded  to  the 
remarks  made  at  the  last  meeting  as  to  the  expenses  of 
the  repairing  ships,  and  assured  them  that  they  were 
bound  to  conform  to  the  market  price,  and  that  it  was 
of  essential  importance  to  have  a  contented  crew  to  do 
the  particular  work  required  of  them.  With  the  view 
of  obtaining  some  improvement  in  their  position  as  to 
the  subsidies,  Mr.  Grosvenor  had  been  to  the  West 
Indies  and  placed  the  case  before  the  various  govern- 
ments and  the  publics  of  those  colonies;  and  he 
believed  that,  on  the  whole,  the  result  would  be  a  great 
amelioration  of  the  existing  terms.  He  next  spoke  of 
the  improved  position  of  the  Company's  affairs  since 
the  present  board  took  office,  previous  to  which  the 
shareholders  had  not  received  a  shilling  of  dividend. 
Mr.  W.  Ford  seconded  the  motion,  whicn  was  carried 
unanimously;  and  the  retiring  directors,  Sir  J.  Ander- 
son and  Mr.  William  Andrews,  were  re-elected,  as  was 
also  the  retiring  auditor,  Mr.  J.  G.  Griffith.  The 
meeting  then  closed  with  a  vote  of  thanks  to  the  chair- 
man and  directors. 

London  Platino-Brazilian  Telegraph  Com- 
pany.— The  annual  general  meeting  of  the  shareholders 
of  this  Company  was  held  on  May  23rd  at  the  offices. 
Old  Broad  Street,  Mr.  Pender,  M.P.,  presiding.  The 
report  stated  that  the  interim  dividend  of  2s.  6d.  per 
share,  paid  on  November  ist,  1880,  absorbed  jf4,793, 
leaving  now  in  hand  £13,650^  from  which  the  directors 
propose  to  appropriate  jf5,7S2  in  payment  of  a  final 
dividend  of  3s.  per  share,  carrying  forward  ^7,898, 
pending  the  collection  of  the  debt  due  from  the  Uruguay 
Government.  The  chairman,  in  moving  the  adoption 
of  the  report  and  the  payment  of  the  dividend  recom- 
mended, referred  to  the  Uruguay  Government  debt,  and 
stated  that  as  they  were  aware  the  South  American 
Government  were  sometimes  not  in  a  very  great  hurry 
to  pay,  but  they  believed  that  the  representations  they 
were  making  by  their  agent,  the  exertions  he  was 
making  to  secure  payment  of  the  present  monthly  ac- 
count of  the  Government,  and  the  influence  he  appeared 
to  possess,  entitled  them  to  look  with  some  little  hope 
upon  the  item  as  a  good  one.  They  had,  however,  so 
that  there  might  be  no  question  about  it,  set  aside  a 
sum  equal  to  that  amount,  which  would  be  retained  in 
the  position  of  reserve  fund  till  they  saw  whether  the 
amount  was  actually  paid  or  not.  As  regarded  the 
traffic  receipts,  although  they  were  not  large,  still  there 
was  an  increase.  They  hoped  that  the  traffic  would 
improve  considerably  with  better  times ;  but  the  im- 
provement must  arise  not  so  much  from  the  exertions 
of  this  Company  as  from  those  of  the  Western  and 
Brazilian  Company.  That  company  had  engaged  this 
Company's  cables,  and  this  Company  received  o«e-fifth 
of  all  the  earnings  of  that  company,  «ho  also  kept  this 
Company's  system  in  working  order.  The  land  lines 
which  were  under  this  Company's  control  had  improved 
to  some  extent.    The  cable  receipts  were  ;f  18,590  last 


year,  being  an  increase  of  £6^1  over  1879.  He  was 
rather  disappointed  at  this  increase,  but  as  he  had  said 
they  must  look  more  to  the  Western  and  Brazilian 
Company  for  increasing  the  receipts.  He  then  referred 
to  the  origin  of  the  Company  and  the  difficulties  thej 
had  had  in  making  it  an  English  company  under 
English  law,  from  being  a  Brazilian  company,  and  the 
improvements  which  they  had  since  effected.  The 
motion  having  been  seconded.  Colonel  Tilney  asked 
certain  questions  and  submitted  resolutions  as  to  the 
directors,  the  fees,  altering  the  articles  of  association, 
and  in  reference  to  the  sending  out  of  proxies  with  the 
directors'  names  printed  on  them,  but  the  chainnao 
replied,  and  Colonel  Tilney  afterwards  withdrew  them. 
The  report  was  adopted  unanimously,  and  the  retiring 
director  and  auditors  having  been  re-elected,  a  vote  of 
thanks  to  the  chairman  and  directors  terminated  the 
proceedings. 

The  West  India  and  Panama  Telegraph  Com- 
pany (Limited). — The  Demerara-Trinidad  cable  is 
repaired.  The  whole  of  this  Companv's  stations  in 
the  West  Indies  are  now  restored  to  direct  communi- 
cation with  England  and  the  Continent. 

It  is  said  that  Mr.  Jay  Gould,  in  addition  to  his  two 
Atlantic  cables,  intends  laying  cables  to  connect  Brazil 
with  New  York  direct,  and  also  purposes  making  New 
York  the  centre  of  the  telegraphic  systems  instead  of 
London. 


The  following  are  the  final  quotadons  of  tdegraphs:'* 
Anglo-American,  Limited,  55^-56;  Ditto,  Prefixed,  86}- 
87^;  Ditto,  Deferred,  27^-28;  Black  Sea,  Limited, -»-; 
Brazilian  Submarine,  Limited,  loi-ioi ;  Consolidated 
Telephone  Construction,  4s.  6d.  to  5s.  6d.  pm.;  Cuba, 
Limited,  9^-9};  Cuba,  Limited,io  per  cent.  Preference,  i6|- 
17 ;  Direct  Spanish,  Limited,  3f-4i ;  Direct  Spanish,  10  per 
cent.  Preference,  13-14;  Direa  United  States  Cable,  Limited, 
1877,  io}-ii;  Debentures,  1884,  102-104;  Eastern, 
Limited,  lo-ioi;  Eastern  6  percent.  Preference,  12}*I3; 
Eastern,  6  per  cent.  Debentures,  repayable  October,  1883^ 
104-107  ;  Eastern  5  per  cent.  Debentures,  repayable  Angia^ 
1887,  103-106;  Eastern,  5  per  cent.,  repayable  Aug.,  1899^ 
106-109;  Eastern  Extension,  Australasian  and  Chini, 
Limited,  1 1 1- 1 1 } ;  Eastern  Extension,  6  per  cent.  Debentait, 
repayable  February,  1891,  109-112;  5  per  cent.  Austrafian 
Gov.  Subsidy  Deb.  Scrip,  1900,  106-109;  Ditto,  registered, 
repayable  1900,  106-109  ;  Ditto,  5  per  cent.  Pebentore, 
1890,  103-105;  Eastern  and  South  African,  Limited, 
5  per  cent.  Mortgage  Debentures,  redeemable  1900, 
104-106;  Ditto,  ditto,  to  bearer,  104-106;  German 
Union  Telegraph  and  Trust,  i  i}-i2i ;  Globe  Tekrgraphand 
Trust, Limited,  6i-6i;  Globe,  6  per  cent. Preference,  I2|-I3|s 
Great  Northern,  13-13^;  5  per  cent.  Debentures,  103- 
106;  Indo-European,  Limited,  28-29;  London  Platiiio* 
Brazilian,  Limited,  6-6i ;  Mediterranean  Extension,  Liou- 
ted,  2i-2f ;  Mediterranean  Extension,  8  per  cent.  Pre* 
fercnce,  9J-ioi;  Oriental  Telephone,  |-| ;  Reuter's  Limited, 
1 1 -1 2;  Submarine,  270-290;  Submarine  Scrip,  sl-ii; 
Submarine  Cables  Trust,  101-104;  West  Oosit 
of  America,  Limited,  4^-5;  West  India  and  Puiama, 
Limited,  2i-2| ;  Ditto,  6  percent.  First  Preference,  7i-7f  I 
Ditto,  ditto.  Second  Preference,  6i-6f;  Western  and  Bra- 
zilian, Limited,  8J-8|;  Ditto,  6  per  cent  Debentures  "A,** 
104-108;  Ditto,  ditto,  ditto,  «*B,"  98.102;  Western  UmoB 
of  U.  S.  7  per  cent,,  i  Mortgage  (Building)  Bonds,  lao- 
12$;  Ditto,  6  per  cent.  Sterling  Bonds,  105-109  ;  Tele- 
graph Construction  and  Maintenance,  Limited,  31I-321 
Ditto,  6  per  cent.  Bonds,  107-IX0;  Ditto,  Second  Bonoi 
Trust  Certificates,  3I-4;  India  Rubber  Company,  21- 
22 ;  Ditto,  6  per  cent.  Debentore,  107-1 10. 
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is  eveiy  probability,  we  believe,  that  the 
fat  cable  question  will  again  be  brought  to  notice, 
d  will  demand  public  attention.  It  is  now  more 
in  seven  years  since  the  idea  was  last  energetically 
ken  up  by  certain  promoters,  and  it  seems  doubtful 
lether  the  revivification  of  the  scheme  is  likely 
receive  more  public  support  than  it  did  on  the 
nner  occasion.  There  is  plenty  of  capital  floating 
outf  it  is  true,  which  is  ready  to  be  subscribed  for 
ly  new  enterprise  which  has  precedents  to  recom- 
end  it,  but  the  light  cable  scheme  has  no  record  of 
evious  successes  which  can  be  pointed  to  as  a  kind 
guarantee  of  future  success.  If  the  project  is 
Mited  it  may  possibly  be  a  good  one,  but  it  is  much 
ore  likely,  we  think,  to  prove  a  costly  failure. 
Iiere  will  probably  be  no  difficulty  in  sinking  the 
ble  to  the  bottom  of  the  sea,  but  whether  it  will 
'er  be  got  up  again  in  case  repairs  arc  required  is 
lite  another  question. 


iForce  et  la  Lumi^re  Soci6teGen^raled'EIectricitc 
the  latest  thing  in  companies  dealing  with  elec- 
cal  matters,  and  ;^240,ooo  is  the  dapital  asked  for. 
le  company  (a  Belgian  one)  has  for  its  objects 
lie  production  and  use  of  electricity  ;  the  pur- 
as^  manufacture  and  sale  of  electrical  machinery 
d  apparatus,  and  everything  connected  with 
ictricity ;  the  supply  of  power  and  light,  either  by 
ly  of  sale,  hire,  or  subscription  ;  and  the  taking  out, 
rchase  and  sale  of  patents  bearing  directly  or  indi- 
:tly  upon  electricity  and  its  several  uses.'*  Naturally 
th  such  an  extensive  programme  before  us  we  look 
see  whether  the  Council  of  Administration  of  the 
mpany  is  such  as  to  recommend  the  latter  to 
ibUc  confidence.  We  are  not  surprised  to  find  that 
e  first  name,  of  the  three  on  the  list,  viz.,  Monsieur 
Philippart,  Monsieur  S.  Philippart  Fils,  and 
lajor  F.  J.  R.  Seaver,  F.R.S.E.,  is  that  of  a 
eatleman  who  is,  we  believe,  as  well  known  in 
Mnmercial  circles  on  the  Continent  as  Mr.  Albert 
iiuit  is  in  London.  On  the  i6tli  of  May,  a  cor- 
eipondentto  the  Times,  signed  "  F.  I.  R.  S.,"  gave 
ike  first  account  of  the  conveyance  from  Paris  to 
>lttgow  of  a  box  containing  active  electricity  in  a 
portable  form  ;  the  patent  for  the  arrangement  of 
^  contents  of  this  box  is  amongst  those  secured 
^the  company.  It  may  be  a  coincidence,  but  we 
'^ot  but  be  struck  with  the  remarkable  resem- 
^^^iGt  between    the   initials    of  the    gentleman 


whose  name  stands  last  on  the  Council  of  Ad- 
ministration, and  the  anonymous  correspondenti 
"  F.  I.  R.  S."  Wo  were  not  surprised,  we  repeat,  to 
observe  the  composition  of  the  directorate  of  the 
company,  but  we  must  confess  that  we  were  con- 
siderably taken  aback  to  find  that  the  consulting 
engineer  for  this  speculative  enterprise  is  one  whose 
name  is  a  household  word  in  the  telegraphic 
world,  and  whose  connection  with  the  company 
must  give  to  the  latter,  in  the  eyes  of  the  public,  a 
far  greater  amount  of  importance  than  can,  we 
believe,  be  possibly  justified. 


MOLECULAR   MAGNETISM. 

n>-  PROFESSOll   D.  K.  HUGHES,  F.R.S. 
(Received  May  roth,  i83r,  read  May  i^th  ) 

fContinued  from  page  20^.) 

It  now  occurred  to  me  to  try  the  effect  of  using  a 
single  pole  of  the  magnet ;  this  was  done  whilst  a  con- 
stant current  was  passing  through  the  wire,  commencing 
at  the  extremity,  where  the  positive  joined,  drawing 
the  north  pole  through  the  length  of  the  wire,  from 
positive  towards  the  negative;  the  effect  was  most  re- 
markable,  as  the  steel  wire  now  gave  out  as  loud  tones 
as  a  piece  of  iron,  and  the  degree  on  the  coil  showed 
200^.  The  constant  and  intermittent  currents  now 
showed  for  either  polarity  a  remarkably  strong  right- 
handed  twist;  the  positive  200  right,  and  the  negative 
150  right-handed  spirals;  the  molecular  strain  on  its 
wire  from  the  reaction  of  the  electric  current  upon  the 
molecular  magnetism  was  so  great  that  no  perfect  zero 
would  be  obtained  at  any  point,  a  fact  already  observed 
when  a  wire  was  under  an  intense  strain,  producing 
tertiary  currents  that  superposed  themselves  upon  the 
secondary.  In  order  to  compare  these  spiral  currents 
with  those  obtained  from  a  known  helix,  I  found  that 
taking  a  copper  wire  of  similar  diameter  (0*5  millim.), 
and  winding  it  closelv  upon  the  steel  wire  ten  turns  to 
each  centimetre,  having  a  total  of  200  turns,  with  an 
exterior  diameter  of  1*5  millims.,  withdrawing  the  steel 
wire,  leaving  this  closely  wound  helix  free,  that  it  gave 
some  190^,  instead  of  the  200  of  the  steel  wire  alone  ; 
thus  the  spiral  currents  fully  equalled  a  closely  wound 
copper  wire  helix  of  200  turns  in  a  similar  length. 

If  it  were  possible  to  twist  a  magnetised  wire  several 
turns  to  the  right,  and  that  its  line  of  magnetism  would 
coincide  with  that  of  the  twist,  then  on  passing  a  posi- 
tive or  negative  current  there  would  be  an  apparent 
augmented  or  diminished  spiralitv  of  the  current,  but 
both  would  have  a  right-handed  twist.  The  result 
would  be  identical  with  the  phenomenon  described,  al« 
though  the  cause  is  different.  • 

The  explanation  of  this  phenomenon  can  be  probably 
found  in  the  fact  that  the  constant  spirality  now  ob- 
served is  that  of  the  electric  current  under  which  it  was 
magnetised,  for  whilst  magnetising  it  we  had  a  power- 
ful source  of  magnetism  constantly  reacting  upon  the 
electric  current,  and  the  constant  spirality  now  observed 
is  the  result  or  remains  of  a  violent  molecular  reaction 
at  the  instant  of  magnetisation,  and  the  remaining  evi- 
dent path  or  spiral  is  that  of  the  electric  current.  On 
testing  this  wire  as  to  its  longitudinal  magnetic  force, 
I  found  that  it  was  less  than  a  wire  simply  magnetised 
in  the  usual  way ;  thus  the  effects  are  intecu^l^^^^tiCvcv^ 


the  passage  of  the  electric  current,  giving,  however,  no 
external  indications  (except  apparent  weakness)  of  the 
enotmoas  disturbance  which  has  taken  place. 

If,  instead  of  drawing  the  north  pole  of  Ihe  magnet 
as  above,  from  positive  towards  negative,  1  draw  it 
from  negative  to  positive,  all  the  efFecIs  are  repented, 
except  we  have  now,  as  we  should  expect,  a  left-handed 
(piral,  but  if  1  draw  the  magnet  from  Ihe  exlremilies  of 
the  wire  to  the  centre,  then  at  Ibis  cenire  1  find  nn 
absolute  zero  of  Iwlst,  but  on  each  side  a  contrary 
twist,  the  wire  then  having  a  left  and  right-handed 
twist,  the  positive  travelling  towards  the  centre  in  a 
right-handed  twist  gradually  ceasing  in  lero  ;  this  is  as 
we  might  expect,  but  if  done  under  ihe  intiuencfi  of  a 
constant  current,  no  matter  what  pole  of  the  battery 
enters  afterwards  Ihe  north  pote  of  the  magnet,  it  will 
have  during  Its  Urst  half  a  right-handed  and  its  second 
a  left-handed  spiral.  It  became  important  to  know  if 
a  wire  which  had  been  magnetised  under  the  influence 
of  a  current  could  be  restored  lo  something  like  Us 
original  condition.  Electric  currents  had  no  effect. 
Heat,  which  would  not  destroy  its  temper,  had  tio 
effect.  Mechanical  vibrations  and  torsions  failed  (o 
ilislurb  the  molecular  arrangement ;  but  magnetising 
ationgly  by  a  magnet,  when  no  current  was  passing, 
-  — e  brought  the  wire  to  its  usual  apparently  rigid 
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sively  weak.  1  have  since  used  this  method  with 
variable  success,  when  I  wished  to  preserve  or  repeat 
the  experiments  upon  the  spme  wire.  If  these  expen- 
ments  are  repeated  upon  an  lion  wire,  the  effects  are 
far  greater  in  the  first  instance,  so  great  that  they  were 
thrown  out  of  the  range  of  my  measurements;  it  was 
only  alter  a  tew  seconds  of  successive  reversals  that  Ihe 
zero  of  the  wire  was  brought  within  ranee,  and  although 
these  rapidly  decreased,  exactly  similar  effects  were 
observed  as  in  the  steel,  and  as  with  all  moderate 
ranges,  1  could  bring  the  iron  at  once  lo  a  complete 
zero  by  torsion,  and  as  torsion  alone  would  produce 
(his  complete  zero,  I  believe  we  have  here  effects  from 
identical  causes  lo  those  related  in  the  first  chapter. 

Having  noticed  in  my  previous  papers  the  increased 
■noUcuIar  activity  caused  by  the  approach  of  a  power- 
ful  permanent  magnet,  and  believing  thai  the  permanent 
■pi ra lily  above  mentioned  was  due  to  this  alone,  and 
not  to  an  increased  polarity,  I  magnetised  strongly  sn 
iron  wire  giving  as  usual  a  reversed  spiral  for  different 
currents  of  but  lo".  1  now  heated  the  wire  by  a  spirit 
flame  to  a  dull  red  heat,  whilsi  the  current  was  passing 
through  it,  and  on  cooling  1  found  a  similar  but  stronger 
permanent  torsion  of  350°;  both  currents,  as  in  the 
previous  experiments,  having  a  right-handed  spiral. 
Thus  a  current  of  electricity  passing  through  a  wire, 
nearly  red  hot,  determines  molecular  arrangement,  or 
pBih,  which  on  cooling  forces  currents  of  either  di  red  ion 
lo  follow  the  path  which  had  been  determined  under 
the  inRuenreof  heat. 

3.  Mulcciilar  Sou<tili. 

The  passage  of  an  intermltlent  current  through  iron 
or  other  wire  gives  rise  to  sounds  of  a  very  peculiarand 
characteristic  nature.  Page  in  1837  first  noticed  these 
sounds  on  the  magnetisation  of  wires  in  a  coil,  De  ta 
Rive  published  a  chapter  in  his  '■  Treatise  on  Electri- 
city "  (1853)  on  this  subject,  and  he  proved  that  not 
only  were  sounds  produced  by  the  magnetisation  of  an 

ei|ually  obtained  by  the  passage  direct  of  the  cutrent 
through  the  wire.  Gassiot,  1844,  and  Du  Moncel, 
~  Kf;  all  hare  (naintained  the  molecular  character 


of  these  sounds.  Reis  made  use  oE  them  in  his,  the 
first  electric  telephone  invented,  and  these  sounda  haw 
been,  since  the  apparition  of  Bell's  telephone,  often 
brought  forward  as  embodying  a  new  form  of  telephone. 
These  sounds,  however,  for  a  feeble  source  of  electricity, 
are  far  loo  weak  for  any  applied  purposes,  but  they  are 
most  useful  and  interesting  where  we  wish  to  observe 
the  rnolecular  action  which  takes  place  in  a  conducting 
wire.  1  have  thus  made  use  of  these  sounds  as  an  inde- 
pendent method  of  research,  and  by  their  means  verify 
any  point  left  doubtful  by  other  methods,  someol  whick 
I  have  already  described. 

The  apparatus  was  the  same  as  in  the  last  chapter, 
except  no  telephone  was  used.  The  intermittent 
electric  current  was  connected  by  means  of  switch  key, 
eilhei  with  the  coil  inducing  longitudinal  magnetism  in 
Ihe  wire,  or  could  be  thrown  instantly  through  the  wire 
itself,  thus  rapid  observations  could  be  made  of  any 
difference  of  tone  or  force  hy  these  two  methods ;  a 
reversing  key  also  allowed  when  desired  a  constant 
current  of  either  polarity  lo  pass  through  Ihe  wire  under 


I  have  been  able  "to  hea'r  them  in  all  metals ;  but 
requires  no  microphone  to  moke  its  sounds  audible,  for  I 
demonstrated  at  ihe  reading  of  my  paper,  March  31SI, 
that  these  sounds  with  two  bichromate  cells  were 
clearly  audible  at  a  distance.  A  fine  soft  iron  ivlre 
(No.  26)  is  best  for  loud  sounds  to  be  obtained  by  the 
direct  passage  of  the  current,  but  large  wires  (r  millini4 
are  rtqulred  for  equally  loud  tones  from  the  indudng 
coil.  By  choosing  any  suitable  wire  between  tfiese 
sizes  we  can  oblain  equal  sounds  from  the  longitudinal 
magnetism  or  direct  current.  The  wire  requires  to  he 
well  annealed,  in  fact,  as  in  all  preceding  experiments, 
the  sounds  are  follv  doubled  by  heating  the  wire  to 
neatly  red  heat.  There  are  many  interesting  questions 
that  these  molecular  sounds  can  aid  in  resolving,  but 
as  I  wish  10  confine  the  experiments  to  the  subject  of 
Ihe  two  preceding  chapters,  1  will  relate  only  a  few 
which  1  believe  bear  on  the  subject. 

On  sending  an  intermittent  electric  current  through 
a  line  soft  iron  wire  we  hear  a  peculiar  musical  ring, 
Ihe  cadence  of  which  is  due  lo  that  of  the  tbeotonie, 
but  whose  musical  note  Or  pitch  is  independent  both  of 
Ihe  diameter  of  the  wire  and  the  note  which  would  b« 
given  by  a  mechanical  vibration  of  Ihe  wire  itself.  I 
have  not  yet  found  what  relation  the  note  bears  to  the 
diameter  of  Ihe  wire  ;  in  fact,  I  believe  it  has  none,  W 
the  greatest  variation  in  different  sizes  and  different 
conditions  has  never  exceeded  one  octave,  all  these 
tones  being  in  our  ordinary  treble  clef,  or  near  870 
single  vibrations  per  second,  whilst  the  mechanieil 
vibrations  due  to  its  lenglh,  diameter,  and  strain,  vat} 
many  Octaves. 

I  believe  the  pitch  of  the  tone  depends  entirely  upon 
molecular  strain,  and  I  found  a  remarkable  difference 
between  the  molecular  strain  caused  by  longitudinal 
magnetism  and  the  Iransvgrssl  ot  ring  magnetism  pro- 
duced by  the  passage  of  a  current,  for  if  we  pass  llie 
current  through  the  coil,  inducing  magnetisrrl  In  tlie 
wire,  and  then  gradually  increase  the  longittidinU 
mechanical  strain  by  tightening  the  wire,  the  pitch  ef 
Ihe  note  is  raised  some  three  or  four  tones  (the  noirt 
of  Ihe  mechanical  transversal  vibrations  being  raited, 
perhaps,  several  octaves)  ;  but  if  we  lighten  the  wfw 
during  Ihe  passage  of  an  electric  current  through  i^  iB 
pitch  falls  some  two  or  three  notes,  and  its  hirbest 
notes  are  those  obtained  when  the  wire  is  quite  lot 
A  similar  but  reverse  action  lakes  place 
torsion;  for  if  the  wire  is  magnetised  by  .... 
obtain    an  almost  complete    lero  of  sound  by  simp^ 
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:  torsion  index  45°  on  either  side,  and  as  this 
eglee  which  gave  silence  in  the  previoui 
ts  for  the  same  wire,  it  was  no  doubt  due  to 
Otationof  its  polarised  molecules,  IF  we  now 
istant  current  through  the  wire  whilst  the 
it  one  is  upon  the  coil,  we  hear  augmented 
t  in  pitch  but  loudness,  and  it  we  give  torsion 
oe  side  we  have  silence,  or  nearly  so,  whilst 
>ide  it  gives  increased  tone^  which  become 
reversing  the  battery.  U,  whilst  the  wire  by 
t  been  brought  to  lero,  we  decrease  or  in- 
mechanical  ionfiptudinal  strain,  then  at  once 
ed  molecules  are  rotated,  giving  loud  sounds; 
ther  remark  that  when  the  wire  is  loosened. 
tin  tighten  it,  we  gradually  approach  a  zero, 
reaung  the  strain  the  sounds  return  ;  thus  we 
thenioleculesbya  compound  strain  of  torsion 

rish  to  notice  the  influence  of  a  constant 
ssing  through  the  wire  under  (he 


a  the  ci 


e  find  tl 


is  free  from  torsion  that  on  passing  the 
!  tones  are  diminished  or  increased  accord- 
direction  of  the  current ;  the  tones  then  have 
distinctive  character,  for  whilst  preserving 
luteal  pitch  as  before,  the  tones  are  peculiar, 
od  clear,  similar  to  when  a  glass  is  struck, 
due  to  longitudinal  m.igneli 


side,  V. 


If  w 


n  the 


thout  the  current;  but  the  opposite  direction 
reaaed  tones  whilst  current  is  passing 
le  wire,  but  lero  when  not.  Here  again  a 
of  timbre  can  be  noticed,  as  although  ive 

tones  due  only  to  the  action  of  the  current 
e  wire,  the  timbre  is  no  longer  metallic,  but 
that  previously  given  out  by  the  infljence  of 
vidently  then  the  metallic  ring  could  only  be 

angular  polarisation  of  the  molecules,  and 

inged  in  its  action  upon  the  wire. 

already   shown    that   a    permanent    magnet 

ar  the  wire  could  rotate  its  polarisation,  and  it 

I  produce  sound  or  silence  in  these  molecular 
ring  that  the  wire  is  at  its  zero  of  torsion, 
tant  current  sent  through  the  wire  as  in  the 
ment)  we  find  that  either  pole  of  the  natural 

II  equal  effect  in  slightly  diminishing  the 
n  equal  but  opposite  rotation  from  the  line 
■imum  effects;  but  if  the  wire  is  brought 
eroby  torsion,  then  on  approaching  one  pole 
iral  magnet  we  produce  a  complete  silence, 


taking  away  the  magnet 
i  before. 

lamp 


the  wire  to  nearly  red  heat  by 

ne  tones  of  longitudinal  magnetism  inauceu 

some  35  per  cent.,  but  it  has  a  much  more 
:rease  on  the  tones  produced  by  the  direct 

the  current  where  Ihey  have  more  than  100 
increase,  and  if  we  pass  the  intermittent 
oueh  the  coil  and  constant  through  the  wire, 
I  direct  rotation  of  the  molecules  by  heat. 
,n  apparent  rotation  lakes  places  if  we  by 
sd   torsion   first  place  the   wire  at  Its  zero, 


«i  steel  gave  exceedingly  fai.it  tones,  req 
«  of  the  microphone;  but  on  magneti! 
nstaat  current,  inducing  spiral  magneti 
s    became   audible,    some    i   " 


against  175' for  iron;   thus  the  molecular  rigidity  of 
steel   as    observed  by    previous    methods    was    fully 

I  have  mentioned  only  a  few  of  the  numerous 
experiments  I  have  made  by  the  three  methods 
described,  all  of  which,  however,  bear  directly  upon  the 
molecular  arrangement  of  electric  conducting  bodies. 
1  have  selected  a  few  bearing  directly  upon  the  subject 
I  have  chosen  for  this  paper. 

I  have.  I  believe,  demonstrated  by  actual  experi- 
ments, which  are  easy  to  repeat,  that — 

I.  An  electric  current  polarises  its  conductor,  and 
that  its  molecular  magnetism  can  be  reconverted  into 
an  electric  current  by  simple  torsion  of  its  wire. 

z.  That  it  is  by  the  rotation  of  its  molecular  polarity 
atone  that  an  electric  current  is  tfenerated  by  torsion. 

3.  That  the  path  of  an  electric  current  through  an 
iron  or  steel  wire  is  that  of  a  spiral. 

4.  That  the  direction  of  this  spiral  depends  on  -tho 
polarity  of  the  current,  or  that  of  its  magnetism, 

5-  That  a  natural  magnet  can  be  produced,  having 
its  molecular  arrangement  of  a  spiral  form,  and  con- 
sequently reversed  electric  currents  would  both  have  # 
similar  spiral  in  passing  through  it. 

6.  That  we  can  rotate  the  polarised  molecules  by 
torsion   or   a  compound   strain   of   longitudinal   and 

7.  That  the  rotation  or  movements  of  the  molecules 


dible  ! 


jnds. 


8.  That  these  sounds  can  be  increased  or  decreased 
to  lero  by  means  that  alone  have  produced  rotation. 

g.  That  by  three  independent  methods  the  same 
effects  are  produced,  and  that  they  are  not  due  to  a 
simple  change  or  weakening  of  polarity,  as  when  rota- 
tion has  been  incomplete  a  mere  mechanical  vibration 
hasat  once  restored  the  maximum  effect.     ' 

to.  That  heat,  magnetism,  constant  electric  currents, 
mechanical  strains  and  vibraliona,  have  all  some  effect 


these  results   to   the    Royal  Society,  1 
o  draw  attention   to  the  effects  that 


n  the  result. 
In  pre; 


'ling 


nowledge  of  the  molecufar  actio, 
ecessarystep  previous  to  knowing 
1  itself. 


IMPROVED  ELECTRO- MOTIVE  ENGINE. 


The  long-anticipated  possibility  of  obtaining  an 
cfTective  and  economical  moving  power  from  elec- 
tricity has  of  late  been  proved  both  practicable  and 
advantageous  b^  the  establishment  of  electric 
railways,  oF  which  I  may  mention  that  between 
Berlin  and  Lichterfelde,  and  the  experimcDtal  lines 
at  DUsseldorf  and  Brussels. 

Nearer  home  an  instance  of  the  application  of 
electricity  to  the  propulsion  of  carriages  may  be 
inspected  at  the  Crystal  Palace.  I  do  not,  how- 
ever, propose  Co  enter  at  present  upon  a  description 
of  the  electric  railway,  although  my  task  may 
involve  the  elucidation  of  its  leading  principles. 
My  object  is  to  offer  constructional  particulars, 
applicable  in  the  workshop,  of  a  small  electric  engine 
of  an  improved  and  most  effective  type.  The 
design  of  this  motor  is  not  covered  by  patent,  so 
that  it  may  ba  freely  adopted  by  those  whose 
business  or  pleasure  pursuits  require  the  application 
of  small  moving  povers.    This  motor  is  wolUivi-tftii 
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to  the  driving  of  light  machinery,  such  ns  sewing 
machines,   dentist's    engines,    light    lathes.    Tight 

ileasure  boAts,   electric  machines  of  the  static  ia- 

iuctive  kind,  and  so  forth. 

It  may  be  staled  at  the  outset  that  the  motor  is 
actuated  by  a  current  derived  from  the  consutnption 
of  zinc  in  an  improved  form  of  cell,  but  it  exhibits, 
when  used  for  light  purposes,  a  remarkably  low 
figure  of  working  cost  when  compared  with  other 

In  order  to  avoid  recapitulating  much  information 
concerning  electro-magnetism  lately  given  in  these 
columns,  it  will  he  necessarj-  to  assume,  ou  the 
reader's  part,  a  moderate  acquaintance  with  the 
leading  principles  of  that  branch  of  electrical 
science. 

A  general  peispective  view  of  the  motor  is  given 
in  fig.  r,  where  a  represents  the  base  formed  by 
prolongations  of  the  main  castings.  With  the  base 
are  cast  a  pair  of  iron  polar  extensions  or  magnetic 
inductors,  i,  b.  These  polar  extensions  carry 
screwed  to  them  a  large  Bat  elect  to- magnet  of  the 
form  shown  ;  the  core  is  of  boiler-plate,  it  is  wound 
with  several  layers  of  insulated  wire,  placed  longi- 
tudinally, as  shown.     Between  the  polar  extensions 


r 


already  referred  to  is  mounted  Icrgiludinaliy  a 
long  armature  of  the  Siemens'  type  rotating  in  a 
chamber  at  i/;  it  has  bearings,  t,  of  gun-metal  ai 
either  end  of  the  motor.  The  power  yielded  by  the 
motor  is  taken  off  (or  external  purposes  from  a 
pulley  driven  by  a  pinion  on  the  end  of  the 
armature  axis,  by  the  band,  /  Having  thus 
obtained  a  general  idea  of  the  leading  peculiarities 
of  constiucIioD,  I  proceed  to  sectional  details. 

The  Armalurt. — This  portion  of  the  motor,  being 
of  the  chief  importnnce.-flemands  attention  firti. 
Fig,  I  is  intended  to  repreteiit  the  armature  removed 
from  Ibe  engine.  It  is  composed  of  soft  cast  iron, 
with  an  end  seclion  somewhat  resembling  an    H 

S'rder  in  shape.  The  section  at  the  foot  of  fig.  2, 
itvever,  exhibits  the  actual  form  more  accurately. 
The  lides  or  polar  faces  are  cuived  to  correspond 
with  the  rotative  motion  of  the  armatuie.  It  will 
be  observed  that  the  enveloping  insulated  wire  is 
wound    upon    the    armalure    fcii^iiiidwa/fy.    The 


pecuhar  shape  of  ibis  armature  is,  therefore, 
the  necessity  for  employing  an  cnvelopii 
wound  in  that  position.  The  extremities, 
pieces,  marked  a,  a,  ate  cast  with  the  an 
They  are  of  the  shape  shown  in  order  tl 
inducing  coil  of  wire  may  be  wound  with  I 
I'he  axis  of  rotation  is,  of  course,  in  a  lioe  | 
centrally  of  the  length ;  it  is  represented  1 
extremity  by  a  steel  journal,  screwed  into  1 
iron  extension  piece.  One  of  these  steel  ji 
carriesaband  pulley  or  pinion,  and  the  other  ll 
mutator,  or  current  reveiser,  to  be  farther  del 
The  exciting  coil  is  represented  in  Ibe  see 
of  two  layers,  but  in  the  actual  aimatnie  i 
four  layers.  It  is  composed  of  one  length  of 
cotton-covered  copper  wire.  It  is  wouni 
tinuously  in  one  direction    longitudinally 


Fig.  2. 

sunk  poittcn  of  the  armature  in  foq 
the  extremitiesare  finished  off  ai 

The  armature  is  cast  from  a  smoo^ 
wootl.  Care  must  be  taken  li 
rets,  nnd  especially  to  remove  any  ^haipa 
[he  cciiise  of  the  wire  coil.  After  being  M 
to  render  the  iron  softer,  the  £lecl  joiitsi 
sciewed  into  the  end  extensions  and  the 
centred  and  rotated  "true"  in  the  Ultitv "^ 
facts  aie  turued  up  in  the  usual  manner. 
Inying  the  wire  the  aimatiire  should,  1 
groove  or  sunk  portion,  receive  two  cwti 
"japan,"  baked  on,  to  obviate  ihe  poHibi 
inetallic  contact  with  the  wire.  The  turaK 
are  not  japarncd.     Prior  to  winding  ci 
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coil  it  should  be  drawn  through  a  vessel  of  melted 
paraffin,  to  insure  complete  insulation. 

Previous  to  winding  the  wire  a  small  hole  should 
be  drilled  in  the  end  of  the  armature  (the  commu- 
tator end),  in  which  the  slightly  tapered  commenc- 
in^  end  of  the  wire  may  be  tightly  and  cleanly 
dnven.  This  is  to  insure  that  one  extremity  of  the 
coil  is  in  electrical  contact  with  the  armature  itself. 
The  commutator,  or  current  reverser,  is  shown  at 
^$  ^  (fig"  3).  It  consists  of  two  cylinders  of  copper 
or  gun  metal ;  6  is  insulated  from  the  journal  by 
being  driven  over  a  sleeve  of  ebonite  or  wood ;  c  is 
simfHy  driven  on  the  journal,  and  in  metallic  con- 
tact with  it;  therefore  d  is  larger  in  its  interior 
diameter  than  c.  These  cylinders  are  cut  od/i^uefy, 
as  exhibited.  When  two  contact  springs,  conveying 
a  current  of  electricity  in  one  direction,  press  at 
opposite  diameters  of  the  commutator,  as  shown  in 
^g-  3f  the  current  in  the  armature  will,  when  it 
rotates,  be  reversed  twice  in  every  complete  revolu- 
tion ;  that  is,  a  direct  current  will  pass  through  it 
during  one-half  of  the  revolution,  and  an  inverse 
current  during  the  remaining  half.  In  some 
instances  the  half-rings  of  the  commutator  are  cut 
in  a  line  parallel  with  the  axis,  but  as  this  gives  rise 


Fig.  3. 

to  a  direct  break  of  circuit  at  the  instant  of  reversing 
the  current,  Mr.  Wylde's  method  of  dividing  the 
commutator  obliquely  is  to  be  preferred,  since  no 
actual  break  takes  place.  In  order  to  complete  the 
metallic  circuit  the  free  extremity  of  the  inducing 
coil  is,  of  course,  brought  out  and  soldered  to  the 
nearest  (or  insulated)  half  of  the  commutator. 

When  the  armature  is  in  motion  the  rate  of 
rotation  is  frequently  as  high  as  3,000  revolutions 
per  minute.  This  gives  rise  to  a  considerable 
centrifugal  effect  upon  the  wire  envelope,  so  that 
the  wire  convolutions  are  apt  to  fly  outwards.  To 
obviate  this  difficulty,  two  pieces  of  wood  are 
placed  over  the  wire,  and  secured  in  position  by 
two  brass  end  rings  sunk  in  steps  or  depressions 
in  the  armature.  This  wood  "lagging"  is  after- 
wards turned  down  to  the  cylindrical  form,  so  that 
the  vmature  presents  the  appearance  of  a  complete 
cylinder.  The  active  portion  of  the  armature  is 
12  inches  in  length,  its  diameter  from  face  to  face 
2 1  inches. 

Attention  is  now  directed  to  fig.  4,  which  repre- 
sents the  motor  in  end  section  with  the  armature, 
a,  a,  in  a  portion  of  its  revolution  central  of  the  two 
polar  extensions  before  alluded  to.  They  are 
cast  from  a  pattern  in  ordinary  cast  iron.  They 
are  13  inches  in  length.  In  order  that  they  may 
present  a   uniform    curved    face   to   the   turned 


armature,  it  is  necessary  to  chuck  them  in  a  lathe 
with  suitable  separating  pieces,  and  to  carefully 
bore  them  out  to  the  radius  required  by  the 
diameter  of  the  armature.  The  two  sides,  ^,  e, 
should  be  quite  flat,  in  order  that  a  perfect  contact 
with  the  electro-magnet  above  may  be  secured. 

The  Field  Magnet, — When  the  poles  of  an  electro- 
magnet are  attached  to  the  two  extensions,  h,  b 
(fig.  4),  they  become  its  poles,  and  a  strong  N  and 
S  polarity  is  exercised  by  them  in  the  armature 
chamber.  Hence  the  armature  rotates  in  a  powerful 
magnetic  field,  from  which  fact  emanates  the  term 
field-magnet,  as  applied  to  the  electro- magnetic 
portion  of  this  motor. 

c  represents  the  body  or  core  of  this  electro- 
magnet. It  is  composed  of  a  piece  of  boiler-plate, 
|-in.  thick  and  13  inches  in  length,  curved  to  an 
ordinary  U  form,  as  shown.  Its  edges,  when  they 
come  in  contact  with  b  and  3,  are  planed  true,  to 
insure  magnetic  continuity.     Before  winding  the 
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Fig.  4. 


magnet  with  wire,  all  sharp  or  abrupt  corners  at  its 
two  ends  are  carefully  chamfered  off,  and  it  receives 
two  coatings  of  "japan"  baked  on,  as  before.  Care 
must,  of  course,  be  taken  that  the  planed  edges  arc 
perfectly  clean  and  free  from  japan. 

Only  two  layers  of  wire  are  represented"  in  the 
sectional  figure ;  in  the  actual  motor  there  are  four. 
The  wire  is  in  one  length  of  No.  14  cotton-covered, 
of  the  same  kind  as  previously  mentioned.  It  is 
wound  on  as  usual  in  the  case  of  common  electro- 
magnets, four  layers  upon  one  limb  first  (or  con- 
tinued over  the  bend,  as  exhibited),  and  then 
crossing  over  to  the  other  with  the  wire,  describing 
an  S  curve  in  doing  so.  The  object  is  to  insure 
that  the  wire  shall  he  as  it  would  were  the  coiling 
continued  over  the  whole  body  of  the  magnet. 
The  extremities  of  the  wire  are  dealt  with  as  here- 
after directed.  Each  section  should  extend  fron\ 
the  polar  extensions  uv)waYd"5»  on^x  Ckvvfc-Vcwx>^  ^'n^ 
the  surface  U  noX.  coWed  o\ex  vYv^  ^\v<^^\«i^^ . 

It  is  of  the  gre?Lles\.  \mvoTXaxi^i^  xo  o\i's«^^  "^^^^ 
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!  chamber,  besides  being  bored  out 
true,  must  be  only  from  -f'.th  in.  lo  ;th  in.  larger 
than  the  armature.  The  armature  must  rotate  in 
very  close  proximity  to  the  concave  faces,  otherwise 
much  power  will  be  lost,  hence  the  necessity  for 
accuracy  in  the  preliminary  steps. 

When  the  parts  of  the  motor  are  fitted  together, 
the  circuit  arrangements  must  bo  made  as  follows  : 
One  extremity  of  the  field-magnet  coil  is  attached 
to  a  binding  stud  on  the  base.  The  remaining 
c.itremity  of  the  field-magnet  coil  is  attached  to  the 
contact  spring  on  the  same  side  of  the  axis.  By 
these  means  the  annature,  springs,  and  lield-magnet 
are  included  in  the  circuit  of  the  electric  source. 
The  current,  entering  al  the  first  binding  screw, 
passes  through  the  m^ignct,  magnetising  il,  thence 
through  the  armature,  and  back  to  the  aource  hy 
the  spring  on  the  negative  side. 

The  commutator  must  be  adjusted  so  that  the 
reversal  of  current  in  the  armature  enveloping-coll 
takes  place  at  the  instant  when  the  armature  is 
passing  the  medial  line  of  the  poles,  or  when  it 
occupies  the  position  shown  in  fig.  4.  But  the 
actual  point  of  reversal  cannot  be  accurately  pre- 
determined. The  velocity  of  rotation  is  so  great 
that  a  sensible  time  elapses  before  the  magnetism  of 
tha  armature  is  reversed,  so  that  the  reversing  point 
may  be  rather  in  advance  of  the  medial  line,  and 
this  advance  will  be  on  one  side  or  the  other,  accord- 
ing to  the  direction  of  the  current  and  rotation. 

The  contact  springs  may  be  of  hard  brass,  litted 
to  metallic  blocks  screwed  to  the  insulating  base ; 
these  blocks  should  be  made  with  a  slotted  scrcw- 
hole,  to  allow  of  adjustment  to  the  commutator. 
The  specific  electrical  resistance  of  the  armature 
wire  is  o'4  ohm,  and  that  of  the  magnet  coil  o-S 
ohm,  making  a.  total  resistance  of  I'z  ohm,  which^ 
however,  is  considerably  increased  when  the  motor 
is  in  action— on  increase  which  is  due  to  two  causes, 
imperfect  contacts  and  inverse  electro'motive  force, 
almost  entirely,  indeed,  to  the  latter. 

77/^  Source  of  EUciricity. — Any  of  the  ordinary 
voltaic  generators,  such  as  the  Bunsen  or  Grove, 
may  be  employed,  but  these  are  most  troublesome 
and  expensive  in  use.  I  have  had  in  successful 
use  a  new  form  of  constant  bichromate  cell,  whicb 
1  devised,  after  many  failures,  expressly  for 
motors,  This  generator  is  represented  in  the  ac- 
companying sectional  engraving  ^fig.  ;).  It  consists 
of  what  is  known  as  a  single  bichromate  cell,  but 
unlike  this  cell,  it  yields  a  current  of  constant 
strength  for  some  hours  at  n  time,  a  and  b  show 
a  cylindrical  earthenware  vessel,  deep  and  narrow. 
Two  carbon  plates  and  one  zinc  plate  between  them 
are  used,  a  represents  the  carbon  plate  on  that 
side.  Both  carbon  plates  are  connected  together 
with  edge  strips  of  ebonite  fastened  to  them  with 
cement.  They  thus  form  the  sides  of  a  narrow 
(el/,  similar  to  a  Grove's  fiat  porous  cell.  This 
cell  and  the  linc  within  it  arc  suspended  Irom  n 
thick  piston  or  disc  of  wood,  made  to  slide  in  the 
containing  vessel  water-tight  by  packing  in  a  groove, 
as  at  c,  e.  The  disc  and  plates  can  be  removed  at 
pleasure  by  the  ring,  d.  There  are  two  openings 
into  the  narrow  carbon  cell,  one  through  the  disc, 
as  shown,  and  the  other  at  the  opposite  comer  at  /, 
'J'Jre  conductors  lead  off  the  current  at  e. 

The  object  of  Ihe  whole  arrangement  is,  ol 
course,   to  secure  a  constant  stream   or  supply  of 


exciting  liquid  to  the  amalgamated  sine  plate.  The 
cylindrical  containing  vessel  may  be  imaeined 
divided  into  three  portions  :  the  top  third  holds  a 
supply  of  exciting  liquid  ;  the  central  portion  con- 
tains the  carbon  cell  with  its  zinc  plate,  and  the 
bottom  portion  serves  as  a  receptacle  for  the  liquid 
as  it  slowly  drops  from  the  narrow  outlet,  f. 

These  cells  act  to  perfection.  When  it  is  required 
to  set  the  cell  in  action,  the  upper  portion  is  nearly 
filled  with  a  saturated  solution  of  bichromate  of 
potash  (in  hot  water),  to  which  is  added  sulphuric 
acid  at  the  rate  of  1^  oz.  to  each  pint  of  solutioD. 
The  liquid  slowly  percolates  through  the  carbon 
cell,  affording  circulation  at  the  same  time,  and 
maintaining  the  current  at  its  full  strength.  The 
same  liquid  may  be  used  twice,  or  even  thrice. 
These  cells  call  for  no  attention  after  being  set  up 
for  several  hours  at  a  stretch,  according  to  the  bulk 
of  liquid  used  and  the  rale  of  flow  through   Ihe 


The  size  depends  upon  the  nork  to  be  doofl. 
Three  of  such  cells  with  plates  s  "  d  inches,  will 
suffice  to  drive  a  motor  of  the  kind  described. 
They  must  be  joined  up  m  series 

In  the  construction  of  the  cell  an  air  outlet 
should  be  provided  at  r,  through  the  side  of  the 
vessel.  The  carbon  plates  must  be  well  varnished 
on  the  exterior  surface.  The  wooden  disc  must 
be  carefully  fitted  and  varnished,  The  zinc  plates 
will  be  slowly  consumed  in  the  action,  and  may  be 
replaced,  U  is  found  most  convenient  to  fit  the 
zinc  plate  in  a  groove  cut  in  a  piece  of  ebonite, 
fastened  to  the  under  surface  of  the  disc — the  same 
piece  of  ebonite  may  be  made  to  serve  as  a  plug 
upon  which  the  carbon  cell  can  be  fitted.  The 
conducting  wires  should  be  covered  with  gutta- 
percha. They  may,  if  preferred,  be  led  out  through 
the  side  of  the  cell  at  e.  The  hand  ring,  J,  may  be 
extended  upwards  beyond  the  liquid,  and  may  also 
be  made  lo  serve  as  an  inlet  tap,  by  means  of  which 
the  action  of  the  cell  may  be  arrested,  accelerated, 
or  vetarded  U  pleasure.  A. 
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VYLf  S  IMPROVED  LIGHTNING 
CONDUCTOR. 
'The  object  of  this  invention  is  to  enable  the  condi- 
tion of  liffhtning  conductors  with  respect  to  effec- 
tirenessoT action  or  defects  being  readily  ascertained. 
For  this  purpose  the  conductor  is  formed,  as  shown 
^  ^8-  3>  ^>th  an  insulated  wire  set  within  the  core 
of  an  outer  cable,  the  top  of  the  insulated  wire 
being  metallically  connected  with  the  top  of  the 
outer  cable,  which  latter  is  earthed  at  Its  lower  end 
ID  the  usual  manner,  whilst  the  insulated  wire  is 
carried  from  the  bottom  of  the  outer  cable  up  to  any 
suitable  adjacent  place  above  ground,  and  there 
connected  with  the  key  of  a  testing  apparatus.  liie 
coostructioD  of  the  latter  is  shown  by' figs,  i  and  2  ; 


apparatus  is  depressed,  when  a  deflection  of  the 
galvanometer  needle  takes  place  by  reason  of  the 
passage  of  electricity  from  the  battery  through  one 
coil  of  the  galvanometer  to  the  insulated  wire  set 
within  the  core  of  the  outer  cable,  wire,  or  tube  to 
the  top,  when  it  descends  by  this  latter  to  thf) 
earth.  Unless  the  continuity  of  the  wire  and  cable 
be  good,  no  current  will  be  passed,  indicated  by  the 
needle  remaining  stationary.  By  disconnection  at 
a  key,  B,  acting  also  as  a  switch,  no  current  can 
pass  through  the  other  coil  of  the  differential  gal- 
vanometer, but  on  depressing  b  as  well  as  a,  the 
current  divides  itself  equally  between  the  circuit 
formed  by  the  insulated  wire  and  outer  cable,  wire, 
or  tube,  and  a  resistance  coil,  which  should  be  made 
exactly  equal  to  the  other  circuit ;   this  being  so, 

FIG.2. 


I  of  a  diBerential  galvanometer,  battery, 
(witch,  resistance  coils  and  connections. 

Fig.  I  is  a  plan  of  the  ditferential  galvanometer 
and  cither  ports  of  the  testing  apparatus,  and  fig.  a 
is  a  cross  section  of  the  same,  a  is  the  key  for 
the  testing  wire ;  b,  key  (or  switch)  to  resistance 
coil,  B*  ;  C,  key  (auxiliary)  to  earth  of  conductor 
through  resistance  coil,  c'  ;  ",  i,  e,  are  studs  lead- 
ing to  coila  of  galvanometer  and  battery  ;  d,  diffe- 
rmtial  galvanometer ;  ■,  testing  wire;  F',conductor 
earth ;  G,  one  pole  of  battery ;  and  h,  ordinary 
earth  and  other  pole  of  battery,  i,  1,  i,  i,  are 
tarminal  screws;  i,  3,  a,  i,  1,  1,  are  connecting 
wires ;  j,  galnmoroeter  needle ;  and  4,  galvaooroeter 
coib. 

Id  order  to  test  the  conductor  or  protector  to 
a  ill  condition,  the  key,  a,  of  the  testing 


any  defect  in  the  lightning  conductor  or  protector 
would  betray  itself  by  the  needle  not  balancing,  but 
showing  a  deHeclion.  In  such  a  case,  an  auxiliary 
key,  c,  comes  into  use,  and  its  depression  at  the 
same  time  as  n  shows  whether  the  earth  of  the  con- 
ductor is  good,  or  whether  the  lault  is  above 
ground,  as  the  current  is  then  divided  between  b 
and  c,  whose  resistances  are  equal.  If  right,  the 
needle  should  balance. 

In  the  case  of  existing  hghtning  conductors,  an 
open  copper  or  metallic  wire  insulated  in  the  ordi- 
nary  way  with  porcelain  or  other  supports  is  fixed 
by  the  side  of  the  ordinary  conductor,  and  connected 
metallically  at  the  top,  this  outside  wire  serring  for 
the  same  purpose,  and  being  operated  in  th*  «wk6 
manner  as  the  witt  set  iiittm  Vti*i  tti\^,M.  *«mi 
I'  described. 
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NEW    ELECTRIC    LIGHT    SYSTEMS    IN 
LONDON. 

Joel's  Si-stcm. 
On  the  ind  and  9th  of  June,  an  exhibition  of  the 
"Joel"  incandescent  electric  light  was  held  in  the 
offices  of  the  Prudential  Insurance  Company,  High 
Holbom.  The  system  is  worked  by  Messrs.  Rowatt 
and  Fyfe's  Electric  Light  Company,  who  are  pro- 
prietors of  the  Krizik  and  Piette,  or  "Pilsen"  tamp 
(see  Tbleorai'HIC  Journal,  December  15th,  1880, 
age  419). 
The  exhibition  was  a  very  successful  one,  and 
demonstrated  well  that  the  Joel  lamp  could  replace 
with  great  advantage  the  numerous  gas  burners 
with  which  the  buildmg  is  at  present  lighted.  Pour- 
teen  lamps  were  shown  in  operation,  and  they  all 
burned  with  that  remarkable  steadiness  which  is 
characteristic  of  lamps  on  the  incandescence  prin- 
ciple. The  power  was  obtained  from  a  20  horse- 
power engine,  working  on  the  evening  in  question 
up  to  3i  horse-power  only.  A  full  description  of 
the  Joel  lamp  was  given  in  the  Number  of  this 
Journal  for  November  ist,  1880,  and  it  is  un- 
necessary to  redcscribe  it  here. 

Jamin's  System. 
M.  Brbly  has  been  energetically  pushing  forward 
the  "Jamin"  light,  for  which  he  is  the  engineer. 
Thirty  ofthese  lights  are  now  employct)  to  illuminate 
the  Leicester  Square  Panorama.  Several  new  im- 
provements have  been  effected  by  M.  Berly  in  the 
construction  of  the  lamps,  which  have  greatly  added 
to  their  good  working. 

In  all  systems  of  electric  candles  with  a  movable 
carbon  brought  out  up  to  now  it  has  always  been 
the  custom  to  hinge  the  movable  carbon  on  a 
pin  as  a  centre  of  oscillation,  the  movable  carbon 
being  worked  towards  or  away  from  the  fixed  one 
in  some  system  (such  as  with  the  Wilde  and 
RapiefTs)  by  means  of  a  spring  and  the  magnetism 
of  an  electro-magnet  acting  in  opposition  to  each 
other,  and  in  other  systems,  like  the  Jamln's,  by 
means  of  the  gravity  or  weight  of  the  carbons  them- 
selves and  their  carbon -holders,  and  the  similar 
action  of  an  electro-magnet,  also  working  in  oppo- 
sition to  each  other. 

The  use  of  a  pin,  or  of  point.s,  as  hinges  in. 
these  various  systems  is  found  to  be  a  very  grave 
defect,  as  when  alternating  currents  are  used 
with  electric  candles,  the  vibration  of  the  armature 
due  to  the  rapid  alternation  of  the  current,  causes 
the  pin  and  its  holder  to  soon  wear  out,  and  the 
resulting  play  is  accompanied  with  the  following 
inconveniences  : — 

I.  From  the  pin  playing  into  its  holder,  the 
shock  of  the  metallic  parts  against  each  other  is 
such  that,  although  the  play  may  be  very  little,  the 
alternations  of  current  are  so  rapid  that  it  converts 
it  into  a  musical  soundj-and  a  disagreeable  metallic 
rattling  noise  ii  thereb)^  created. 

a.  The  armature,  which  is  no  longer  held  firmly, 
rotates  in  a  different  plane,  according  to  the  twist 
which  the  play  of  the  pin  may  allow  it  to  take ;  this 
tfristiag  or  deviation  from  the  normal  plane,  and 
which  may  be  very  small,  however  small  it  is,  is 
multiplied  at  the  end  of  the  long  carbon  pencils. 


Those  being  of  a  small  diameter  aai  of  round 

section,  and  also,  and  consequently,  very  flexible, 
instead  of  fairly  falling  against  each  other  when  the 
circuit  is  broken,  so  as  to  be  ready  to  light  again, 
slide  against  each  other,  crossing  each  other  sdsson- 
like,  and  fail  to  produce  the  voltaic  arc  when  thej 
are  brought  apart  by  the  action  of  the  current  being 
reinstated.  In  this  case  the  carbon  pencils  fait 
to  rise  again  until  accident  or  good  luck  brings  the 
points  fairly  against  each  other. 

If,  to  avoid  these  two  serious  inconveniences,  the 
pin  is,  or  the  points  are,  adjusted  too  fast,  the  stiff- 
ness of  the  joint  or  articulation  prevents  the  free 
play  of  the  movable  armature  or  carbon-holder, 
and  the  lamp  becomes  ineffective — the  carboDi 
sticking  against  each  other  when  they  should  part 
to  produce  the  light,  or  remaining  apart  when  they 
should  touch  each  other's  points,  ready  for  lighting 
or  when  lighting.  This  last  defect  may  also  arti- 
ficially arise,  all  being  well  before,  from  the  dilatation 
caused  by  the  heating  of  the  lamp,  or  the  potitim 
of  the  unequally  worn-out  centres. 

Numerous  schemes  have  been  tried  at  very  grcit 
expense  of  time  and  money,  but  without  avail. 

M.  Uerly  has  replaced  the  pin  or  points  by  1 
very  broad,  short,  and  thin  piece  of  flexible  materiil 
acting  as  a  spring,  and  in  his  improved  Jamin  lamps 
the  armatures  may  be  said  to  act  in  the  manner  of 
an  ordinary  clock  pendulum. 

The  said  springs  being  very  thin,  nothing  opposes 
the  motion  of  the  movable  carbon  towards  or  urtj 
from  the  fixed  one ;  being  very  short  they  act  K 
perfect  centres  of  oscillation,  and  being  very  brcud 
at  the  same  time,  no  twisting  motion  of  the  anm- 
ture  can  take  place — no  noise  other  than  that  of  the 
.ire  existing  in  that  new  form  of  armature. 

The  thirty  lamps  lighting  the  Royal  Panorani 
in  Leicester  Square  have  all  been  provided  widi 
M.  Berly's  improvements,  and  not  a  single  one  o( 
that  number  has  failed  to  do  its  duty  lor  the  t«o 
and  a  half  months  that  the  ligbtiag  of  that  OOb- 
lishment  has  been  going  on.  These  iroprovemenK 
together  with  some  others,  have  beea  patented  bf 
M.  Berly. 

Maxim's  System. 
On  the  evening  of  May  37th  an  interesting  demn- 
stration  of  the  Maxim  system  of  electric  lightiag 
by  J  n  candescence  took  place  before  a  crowded  meet- 
ing of  political,  financial,  and  scientific  gentlemM 
at  the  Albany  Works,  374,  Euston  Road,  under  the 
auspices  of  Mr.  N.  de  Kabath,  of  New  Yoit 

The  premises,  which  are  very  spacious,  couirt  d 
two  houses  of  four  and  six  stories  respectively,  mi 
it  was  here  that,  in  the  latter  part  of  1878,  a* 
siderable  interest  was  excited  by  the  exhitHtiou  of 
the  Werdermann  light,  then  considered  to  be  tba 
greatest  advance  towards  the  practical  applicatioa 
of  electrical  lighting  to  all  requirements. 

At  the  bat:k  of  the  ground  noor  a  lo  horse-powet  1 
nominal  engine,  supplied  ty  the  firm  of  MetBt-  \ 
Ransomes,  Head  and  Jefierieg,  of  the  OrmO 
Works,  Ipswich,  and  exactly  similar  to  the  eogina 
which  has  been  driving  the  electric  lights  ostbl 
I'hamcs  Embankment  for  two  and  a  half  years  pM^ 
and  of  the  same  firm,  was  driving  direct^  a  poof 
of  three  machines. 

The  Maxim  system  of  incandescent  lighting  irinck 


is  DOW  successfully  and  vei^ extensively  adopted  in 
the  United  Slates  of  America,  and  which  was  ex- 
hibited on  Ihs  o^asion  referred  to,  is  similar  to 
tbose  of  Edison,  Lane  Fox,  Swan,  &c.,  in  general 
appearance,  the  light  being  produced  by  the  incan- 
descence of  a  carbon  filament  inclosed  in  a  vacuum 
g^obe,  and  the  current  supplied  by  a  dynamo- 
^ectric  machine  of  the  Masim  design.  On  the 
evening  of  our  visit  there  were  uo  lamps  at  work, 
distributed  all  over  the  building,  each  limp  giving 
an  illuminating  power  of  about  lo  or  25  candles 
during  the  first  part  of  the  exhibition,  but  after- 
wards being  brought  up  to  at  least  40  candle-power 
each. 

The  burner  itself  is  made  of  a  carbon  filament, 
manufactured  from  cardboard,  and  has  the  shape  of 
a  double  loop  contained  in  a  glass  bulb  or  herme- 
(ically-sealcd  globe,  in  which  exists  an  atmosphere 
of  vapour  of  gasoline,  the  presence  of  which,  it  is 
claimed,  prevents  the  deterioration  of  the  carbon- 
(iJamenI,  a  kind  of  renovating  process  constantly 
going  oD,  and  a  layer  of  hydrocarbon  being  con- 
GtanUy  deposited  on  the  parts  which,  by  becoming 
tbinnest.  olfer  an  increased  resistance  and  become 
unduly  heated. 

In  Mr.  Sawyer's  book  on  electric  lighting  the 
following  note  occurs  ■— "  An  erroneous  impression 
in  regaS  to  the  Maxim  lamp,  due  to  the  employ- 
ment of  gasoline  in  the  process  of  exhaustion,  is 
that  it  is  a  self-renewing  device,  i.e.,  that  whenever 
consumption  or  disintegration  occurs  the  filament 
is  repaired  by  an  ever-present  supply  of  hydro- 
carbon. The  reverse  is  the  case.  When  ready  for 
use  the  globe  contains  a  trace  of  gasoline  vapour, 
and  this  is  almost  immediately  decomposed,  seUing 
the  hydrogen  free,  and  leaving  present  a  trace  of 
hydrogen  merely." 

The  two  ends  of  the  said  filament  are  connected 
■with  the  two  poles  of  the  machines,  and  a  very  in- 
genious contrivance  which  is  attached  to  the  burner 
allows  ot  the  light  being  instantly  switched,  or 
thrown  in  or  out  of  circuit. 

The  duration  or  iifelime  of  the  burner  has  not 
been  ascertained  yet,  as  the  company  working  this 
system  in  America  has  not  been  in  c?cistence  for  a 
■very  long  lime,  and  many  improvements  have  since 
been  gradually  introduced,  but  it  is  now  claimed 
that  the  lifetime  of  the  lamps  such  as  were  ex- 
faibited  is  from  600  to  goo  hours. 

The  lamps  can  be  taken  out  of  and  put  back 
into  their  sockets  as  easily  as  nn  ordinary  candle  in 
a  candlestick. 

They  cap  be  fixed  to  any  eiiisting  gas  fittings, 
burners,  or  appliances.  Gas  fittings  of  every  descrip- 
tion were  used  for  the  purpose,  from  (he  commonest  ■ 
bracket  up  to  (he  richest  crystal  chandelier  and 
bronze  foot  lamps,  a  very  nice  selection  of  tliess 
apparatus  having  been  kindly  lent  by  the  firm  of 
Mesare.  D.  HuleU  and  Co.,  of  High  Hoi  born,  for 
the  whole  duration  of  this  exhibition. 

The  lamps  were  arranged  in  multiple  circuit, 
«ach  burner  being  perfectly  Independent  of  any 
Other. 

The  main  leading  wire  used  was  made  of  19 
strands  of  No.  16  copper  wire;  the  main  branch 
wire  was  ma^e  of  19  strands  of  No.  18  copper 
wife;  the  sub-branch  wire  was  made  of  7  strands  of 
No.  16  copper  wire ;  the  lamp  wires  were  made  of 
I   ^■wiwtf»wiinNo.»4.orWg.  ii>  or  18,  according  to 


the  number  of  lights  lobe  maintained  in  one  branch. 
And  all  these  wires  were  branched  one  upon  another 
in  exactlythe  same  fashion  as  gas  pipes  are  branched 
from  the  main  pipe ;  and  on  the  last-named  siie  of 
wire  (vis:.,   a  single  wire,  No.   iS)  six  lamps  can  be 

The  gas  fittings,  when  available,  are  used  as  a 
return  wire;  anyother  pipes,  such  as  waterpipes,  4c., 
could  be  used  for  the  same  purpose,  so  that  only  a 
small  wire  Is  required  for  connecting  all  the  lamps 
of  one  chandelier  to  the  branch  wires. 

It  is,  however,  in  regulating  the  eleclric  current 
supplying  these  lamps  that  Mr.  Maxim's  ingenuity 
is  most  appreciated  by  electricians  and  those  con- 
versant with  the  subject  of  electric  lighting. 

A  small  dynamo-electric  machine,  called  thft 
Exciter,  running  at  about  Boo  revolutions  pot 
minute,  generates  a  current  of  electricity  which  il 
caused  to  circulate  in  the  electro -magnets  of  a  lar^ 
similar  machine — the  induced  current  of  which  is 
used  entirely  to  feed  the  lamps — exciting  therefore 
the  magnetic  field  of  the  latter  with  which  it  is  thus 
connected. 

The  small  machine  is  provided  with  an  extremely 
ingenious  device  for  controlling  the  supply  of 
electricity  to  the  larger  machines,  thereby  increas- 
ing or  diminishing  their  magnetism,  and  regulating 
the  current  in  order  to  suit,  and  according  to  the 
number  of  lights  which  may  be  burning.  This 
machine  is  called  the  Maxim  regulator,  and,  to  give 
a  general  idea  of  it,  it  may  be  said  that  the  brushes 
collecting  the  current  generated  by  the  exciter, 
together  with  the  brush  holders,  are  made  to  swing 
round  the  axis  of  the  machine,  and  are  automatically 
set  to  any  position  between  the  maximum  and  the 
neutral  points. 

Two  p.iirs  of  eiectro-magnets  at  the  top  receive 
a  proportion  ol  the  currents  of  the  large  and 
small  machines  respectively,  one  pair  operating  the 
rejiilating  movement,  and  the  other  a  shunt,  which 
will  be  hereafter  described.  The  regulator  is 
operated  by  means  of  an  armature  attracted  with 
forces  varying  according  to  the  number  of  lights 
in  circuit.  When  the  supply  of  current  becomes 
iniufficient  by  more  lamps  being  turned 
armature  being  released  in  one  dlrccti 
attracted  in  the  opposite  one  by  mean: 
antagonistic  spring,  a  pawl  which  is  suspended 
from  this  armature  causes  the  brush  holders  to 
revolve  through  an  intermediary  system  of  gearing; 
being  brought  into  play,  thus  supplying  a  greater 
volume  of  current. 

The  opposite  phenomenon  takes  place  when  the 
current  becomes  too  great  owing  to  the  removal 
of  a  certain  number  of  lamps  from  the  circuit. 

The  delicacy  of  the  working  of  this  regulator  is 
such  that — as  w.ts  illustrated  by  Mr.  Lockwood — 
the  current  supply  is  automatically,  immediately, 
and  effectively  controlled,  either  when  a  large 
number  of  lights  are  in  circuit  or  when  there  only 


i 


The  other  pair  of  electro- magnets  are  so  con- 
nected and  adjusted  that  they  only  act  upon  their 
armature  when  a  large  increase  of  the  current 
passing  through  them  lakes  place,  such  as  would 
hj  the  case  should  a  m.iin  wire  happen  to  accVftaia.- 
lally  break,  or  any  ol.he'c  accvifttvv  Q-tMt  -,  'wi  wi'Sm. 
case  this  armiture  va  sWOXv^^J  M.\T:asA'54.a.v>.*.o'^'=^- 
comiiiB  the  tensvoa  fA  \v»  waWL^twaSiAi  i^vva.^.'ax'L'^v^ 
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I  free  end  in  contact  with  a  platinum  poind 
■hereby  cutting  out  of  circuit  Ihe  field  magnets  of 
the  exciting  machine,  and  completely  slopping  the 
generation  of  current  until  Ihe  accident  shal!  have 
been  remedied.  This  forms  a  perfect  safeguard 
against  any  possible  injury  being  done  cither  to  th« 
machine  or  lamps. 

Fully  appreciating  the  advantages  of  this  regu- 
lator, we  published  a  well-iUuktralcd  description  in 
our  issue  of  November  rsih,  i8So. 

The  bobbins  of  the  large  machines  are  wound 
with  two  distinct  sets  of  wires,  each  set  being  led 
(o  its  own  commutator;  they  may,  however,  be 
instantly  coupled  up  for  tension  or  quantity  to  suit 
the  requirements  of  Ihe  case.  When  we  inspected 
the  system  two  large  machines  were  excited  by  the 
smaller  one,  and  suppl)-ing  the  current  for  the  120 
lamps.  Each  bobbin  of  the  large  machines  was 
coupled  up  for  quantity,  and  the  two  machines 
connected  together  in  tension. 

The  large  machine  runs  at  about  900  revolutions 
per  minute.  The  regulator  can  be  used  to  regulate 
and  control  from  one  to  six  of  these  machines. 

Both  machines  are  of  a  very  highly  finished  work- 
manship, and  resemble  in  their  external  appearance 
Siemens'  dynamo  machine. 

They  have  been  very  carefully  studied  in  all  their 
details,  and  many  of  their  parts,  such  as  the  com- 
mutators, the  sections  of  which  are  made  out  in  the 
shape  of  a  very  elongated  or  widely  open  letter  V, 
instead  of  being  in  a  straight  line,  as  has  always 
been  done,  the  brushes,  which  are  made  of  th'in 
copper  sheets  instead  of  wire,  the  brush  holder 
arrangement,  the  bearings,  which  allow  of  the  posi- 
tion of  the  rotating  coil  to  be  regulated  at  will,  &c., 
all  constitute  in  themselves  new  and  important 
features. 

The  lighting  machine  exhibited  is  called  No.  20, 
and  can  cive  a  single  arc  light  of  30,000  candle- 
power.  It  is  claimed  to  maintain  85  Maxim  lights 
of  35  candle-power  each,  making  an  aggregate  light 
of  1,115  candles,  or  35  lights  of  170  candle-power 
each.  We  have,  however,  already  fully  referred  10 
these  machines  in  our  issue  of  Decemberi5ih,ie8o. 

The  motive  pow'er  required  to  drive  it  is  10 
actual  horse-power.  The  currents  generated  are 
of  very  feeble  intensity,  and  no  danger  can  pos- 
sibly arise  to  a  person  (rom  coming  in  contact  wilh 
the  metallic  parts  of  the  circuit. 

This  exhibition  is  by  far  the  most  important  and 
the  best  that  has  yet  been  seen  in  London,  both  as 
regards  the  number  of  lamps  employed  and  the 
great  accuracy  of  action  shown  in  ihe  regulating 
apparatus. 

These  lamps  can  also  be  treated  with  considerable 
roughness  in  handling  and  transport  without 
danger  of  breaking,  and  this  alone  constitutes  an 
advantage  which  we  have  not  vet  seen  in  similar 
systems. 

The  carbon  filament  again  seems  to  possess  much 
greater  tenacity  than  the  carbons  employed  by- 
Swan  and  Others,  for  we  are  credibly  informed  that 
any  one  of  Maxim's  lamps  will  bear  the  passage  of 
a  current  through  the  filament  to  raise  lis  illumi- 
nating power  to  Soo  candles  or  mote  without 
rupture  or  apparently  sufTcring  any  deterioration. 

Taking  all  into  consideration,  this  system  seems 
la  be  the  most  advanced  and  reliable  of  its  kind, 
s/ii!  It  is  to  lights  on  tbe  inczadcK^at  principle  that 


we  must  look  for  the  purposes  of  domestic  use  and 

interior  lighting  generally. 
We  believe  that  the  Maxim  lights  will  be  roain- 

lained  every  evening  up  to  the  end  of  June,  when 

all  the  apparatus  will  be  removed  to  the  P«ri» 

Exhibition. 

The  English  patents  have    been  sold    to    the 

Electric  Light  and  Power  Generator  Company. 
I  The  price  asird  was  considerably  over  ^^100,000, 
I  The  directors  of  that  company  have,  we  think, 
I    exercised   a  wise   discretion   in    purchasing   them, 

even  for  the  large  sum  agreed  upon, 


Uotcs. 


Tklrphonk. — This  (orin  of  telephone 
seems  to  be  pushing  its  way  in  ipite  of  the 
it  has  to  contend  against.  The  Darlington 
itiy  been  telephonically 
of  Ihe  Hunnings' inslni- 
ias  been  highly  spoken  of 
by  Mr.  G.  L.  Anders,  electrician  for  the  American  Bell 
Telephone  Company.  Mr.  Anders  says ;—"  Having 
seen  your  Hunnings'  Telephone  Transmitter  tested  and 
in  practical  opcralion,  it  gives  me  pleasure  to  testify  to 
the  good  results  1  have  found.  On  a  line  10  miles  long 
(a  miles  of  which  was  underground)  with  manv  other 
wires,  I  found  the  articulation  good,  the  volume  of 
great,   the   trouble   from    induction   and 


are  not  liable  to  gel  out  of  order.  These  result*  are 
mostly  owing  to  the  practical  manner  in  which  yon 
uiilise  a  feature  Ihai  has  so  far  been  overlooked  in 
telephony,  I  see  no  difficulty  in  working  lines  of  con- 
siderable length  on  this  pUn."  The  instruments  txv 
manufactured  hy  Messrs.  Cox-Walker  and  Coropwl*, 
of  Darlington  and  York. 

pRooucnoN  OF  Electricitv  dv  the  Cohtact  o* 
Metals  and  Gases. — By  M.  Schulyer .Berber. — Tlie 
author  has  undertaken  a  series  of  researches  to  ascer- 
tain if  gases,  like  solids  and  liquids,  produce  a  disea- 
gagement  of  electricity  in  contact  with  metalt.  The 
apparatus  which  he  employs  consists  of  ■  condeiuer 
formed  of  two  metallic  plates  connected  one  with  the 
ground  and  the  other  with  a  Thomson's  electrometer. 
To  determine  the  charge  which  Ihe  latter  takes  in  dif- 
ferent experiments  the  author  opposes  Ip  it  an  electro- 
motive force  which  he  varies  so  that  the  needle  of  the 
electrometer  may  be  brought  to  lero.  One  of  these 
plates  (the  one  connected  with  the  soil)  remaining 
always  in  Ihe  same  condition,  the  other  has  been  sub- 
mitted to  Ihe  influence  of  various  gases,  so  as  to  modify 
the  gaseous  layer  adhering  to  its  surface.  M.  Schatyer- 
Berger  has  found,  with  the  different  gases  employe<f, 
differences  of  tension  varying  according  to  the  nature 
of  ihese  gases.  He  concludes  that  the  contact  of  a  gai 
with  a  metal  produces  a  difference  of  potential  between 
the  two  bodies,  just  as  takes  place  in  Ihe  contact  of  a 
metal  with  a  solid  or  a  liquid.— WieAfma'in'j  ^nna/M. 

0sTHHTKK0RY0FSrATlO!JARVEl.BCTBICCuKRIIITf, 
ACCOHOING  TO. THE    LaWS  OF  CLAUSIUS,  RiEMAHN  AND 

Wbber. — By  J.  Froehlich. — The  author's  purpose  is  to 
determine  the  conditions  in  which  the  laws  of  electric 
actio  in  dislani  can  be  brought  in  harmony  with  Uw 
stationary  galvanic  curftsnt.  He  considers  the  mov»- 
ment  of  the  electricity  in  a  part  of  the  conductor  v«y 
remote  from  the  source  of  ihe  current,  so  that  iq  this 
part  the  eleclricities  may  act  directly  upon  each  other. 
T\ie  iu'-tiligation   consists   of   six  parts.     The  fiiM 


coDlaini  general  cOD^i derations  and  the  equations  of 
continuity  for  the  inteiior  and  fur  the  surface  of  the 
conductor,  regarding  the  intensity  of  the  current  as  a 
function  of  tbe  co.oidinates  and  of  the  speed;.  In  the 
second  part  the  author  views  the  process  of  the  current 
35  a  motion  In  resisting  malerial  where  the  resistance 
is  diieclly  proportional  to  the  first  power  of  the  speed ; 
but,  as  the  force  exerted  respectively  upon  the  positive 
and  the  negative  unity  oi  the  moving  electricity  is 
generally  not  tbe  same,  Ohm's  law  is  pre-suppoied  in 
the  following  manner :  the  force  exerted  upon  the 
positive  (negative)  moving  unity  produces  a  positive 
[negative)  current  proportional  lo  itself,  the  factor* 
of  proportionality  being  generally  unequal.  Thereby 
the  equations  in  part  i  rpay  be  eiprissed  by  forces. 
In  the  third  part  the  expressions  of  the  forces  which  the 
electricities  exert  upon  these  unities  according  to  the 
laws  oi  Clausius.  Weber  and  Riemann  are  introduced 
into  the  equations.  Pait  4  contains  the  equations  of 
continuity  calculated  for  the  interior  and  the  surface 
according  lo  the  three  laws.  In  the  tilth  pari  the 
conditions  of  stationary  movement  are  introduced 
(acceleration  in  the  same  element  =:  O,  and  the  density 
of  the  tree  electricity  everywhere  constant),  but  the 
density  in  the  interior  is  not  thereby  rendered  equal  to 
null;  as  regards  the  speed  and  its  direction  for  both 
electricities  in  one  element  o£  the  conductor,  nothing 
can  be  concluded.  The  outward  action  oi  such  sta- 
tionary currents  is  found  in  general  in  contradiction 
with  experience.  In  order  to  bring  the  results  into 
harmony  with  experience,  the  condilion  is  introduced 
that  in  each  element  of  the  conductor  both  electricities 
move  along  one  straight  line  and  the  currents  corre. 
spending  to  the  several  laws  are  considered  separately. 
For  the  current!  according  to  the  law  of  Clausiua 
the  density  of  the  electricity  in  the  interior  is  assumed 
=  O,  and  the  Leni-Joule  law  is  taken  as  valid.  Hence 
it  follows  that  both  electricities  must  have  a  speed 
turned  in  opposite  directions.  The  following  eipeci. 
menial  results  are  here  utilised:  on  inverting  the 
ditection  of  the  current  the  density  oi  the  free 
supetlicia)  electricity  changes  merely  its  sign,  and  in 

whilst  the  sign  and  the  value  of  the  work  performed  by 
the  current  remain  unaffected.  The  positive  and  the 
negative  current  must  be  proporlional  to  the  differentia  I 
quotient  of  the  potential  of  the  free  electricity,  but  are 
not  necessarily  equal  to  each  other. 

The  currents  according  to  Riemann  and  Weber  pass 
over  into  stationary  galvanic,  currents  if  the  density  in 
the  interior  «-  O  and  the  speed  of  both  electricities  is 
equal  and  opposite.  The  empirical  proposition  is  here 
introduced  that  the  intensity  of  the  current,  other  things 
being  equal,  is  directly  proportional  to  the  density  of 
the  tree  surface  electricity.  To  fulfil  this  condition  the 
positive  and  negative  currents  are  equal  to  each  other 


and  proportional  to  tbe  force  der 
electricity. 

Tbe  result  may  be  thus  expressed :  if  we  co 
Italionary  galvanic  current  in  parts  of  the 
very  reioole  from  the  source  of  the  current  > 


the  fre 


f«ccBS  acting  upon  them  as  proceeding  directly  from 
other  moving  electricities,  the  stationary  action  possible 
according  to  the  fundamental  laws  of  electric  atlio  iti 
iiitaHt  can  be  in  harmony  with  experience  only  when 
the  portions  of  the  force  dependent  upon  the  movement 
Af  the  electricities  vanish  in  comparison  with  the  static 
portion.  This  is  generally  the  case  only  when  the 
•quarc  root  of  (he  constants,  k  (belonging  to  the  electro- 
dynamic  portion  of  the  diHecent  fundamental  laws),  is 
very  large  in  comparison  with  the  velocity  of  the 
electricities  in  the  conductor,  and  consequently  in  tbe 


stationary  galvanic  stream  very  considerable  quantities 
must  be  in  motion,  a  circumstance  which  does  not  speak 
in  favour  of  immediate  action  in  distani.—WiedtmaJtn'i 
Biibtalter. 

On  tub  Elsctsic  Ficubks  of  Pulvebulekt 
Bodies  ik  Isolatino  Liquids,  and  ok  Pbculiab 
PotAK   Accum;LAiioNa   or    both    under   the    1k- 

FLUEHCB    OF    ElECTKIC    CliBBENTS.— Bv     W.     Holll.— 

An  examination  of  the  phenomena  obtained  on  passing 
the  current  of  an  influence  machine  into  insulating 
liquids  mixed  with  pulverulent  bodies.  Even  in  the 
liquid  alone  accumulation  or  elevation  is  perceived, 
especially  at  the  negative  conductor.  The  pulverulent 
bodies  attach  themselves  to  both  conductors,  but  es- 
pecially to  the  negative  pole.  This  is  most  striking 
with  particles  of  camphor,  carbon,  and  airmen  o/cafmiii, 
whilst  sulphur  and  several  metal  lie  sulphides  prefer  the 
positive  conductor.  The  preference  seems  determined 
primarily  by  the  chemical  composition  of  the  powders, 
and  secondarily  by  the  nature  of  the  liquids.  If  the 
different  powders  are  added  lo  the  liquid  the  one  may 
paralyse  the  polar  properties  of  the  other.  There  are 
powders,  apparently  the  best  or  the  worst  conductors, 
like  sand  and  reduced  iron,  which  cling  lo  neither  of 
the  conductors.  Especially  with  such  there  occur 
fieured  groupings  at  the  bottom  of  the  vessel.  Or  in 
cSurse  of  time  dendriform  structures.  The  figures 
resemble  those  of  Lichtenberg  if  one  of  (he  conductors 
is  ring-shaped.  If  both  conductors  are  rod-shaped  or 
pointed  Ihey  are  like  the  magnetic  curves  ;  but  whether 
the  figure  in  this  case  is  annular  or  radiating  depends 
leas  on  the  direction  of  the  current  than  on  its  strength 
and  on  the  nature  of  tbe  powders.  All  the  figures 
exhibit  a  two-fold  movement  1  the  particles  move  in 
their  curves,  and  the  curves  themselves  move  round  or 
between  their  conductors. 

Certain  metallic  sulphurels  display  particular  phe- 
nomena ;  they  collect  logether  here  and  there  in  balls, 
and    these    accumulations    perform     peculiar    rotatory 

As  the  ultimate  cause  oi  the  distinctive  polar  attrac- 
tions the  author  suggests  an  unequal  conductive  power 
of  the  substances  in  question  for  positive  and  negative 
electricity.  He  makes  also  the  conjecture  that  some- 
thing similar  may  occur  in  aeriform  media  and  maybe 
the  cause  of  tbe  differences  in  luminous  phenomena  at 
the  two  poles.— IfifdfmaHtj'i  Beiblillcr.  ^M 

Ou  Electeic  Expansion  and  on  its  Ikterven- ■ 
TION  IN  THE  Capillabv  Elbctrometbs.— By  M,  I'^M 
Moutier.— The  author  has,  some  time  ago,  made  to  the  ^ 
Philomathic  Society  a  series  of  communications  on 
clectricily  which  have  remained  overlooked  by  elec- 
tricians on  account  of  their  loo-strictly  mathematical 
form,  though  they  would  have  a  real  interest  if  the 
author  had  rendered  them  more  accessible.  Among 
these  communications,  which  refer  10  the  surfaces 
of  level  of  an  electrised  ellipsoid  of  revolution,  to  the 
potential  of  an  elliptical  stratum  oi  electricity,  'O 
certain  experiments  and  calculations  of  Gauss  and 
Plucker  to  electric  expansion,  to  observations  on 
atmospheric  electricity,  to  the  theory  of  Lippmann's 
electfometer  and  the  electroscope,  we  shall  refer 
more  particularly  lo  those  which  relate  to  electric 
expansion  and  10  the  theory  of  Lippmann^s  electro- 
It  will  be  remembered  that  about  two  years  ago 
M.  Outer  showed  that  the  charge  of  a  glass-plate  con- 
denser is  always  accompanied  with  an  increase  oi  Ihe 
volume  of  the  glass  plate.  This  phenomenon  had  been 
observed  a  longtime  ago  h^  M.  GQ'<\,'a>iWa.&.tv'a\>iW^ 
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that  electric  expansion  is  proportional  to  the  square  o( 
the  difference  of  the  potentials  of  the  two  armature;, 
and  ii  inversely  as  the  thickness  oF  the  insulating  plate. 
This  law  has  been  confirmed  by  the  experiments  of 
M.  Righi,  who  alleges  that,  as  far  ns  concerns  the 
Telative  cHect  of  the  insulating  plate,  the  law  cannolbe 
deduced  (com  the  laws  of  Coulomb,  and  lends  to  estab- 
lish a  new  property  of  electricity.  M.  Moutier,  resuming 
the  question,  sought  at  tirfit  to  explain  the  pher 


movement;  that  is,  the  electric  expar 
is  equal  to  the  third  of  the  coefticient  of  co m press ibi  11  ty 
of  lh«  bod;,  multiplied  by  the  potential  of  the  electricity. 
In  the  case  of  a  condenser,  we  may  perceive  that  the 
«leettie  expansion  is  proporliona!  to  the  potential  of  the 
electricity,  and  he  calculates  the  effects  produced  on 
this  hypothesis  in  the  different  systems  of  condensers. 
In  this   manner  he  succeeds  in  demonstrating  mathe. 


The  Electric  Railway  between  the  Licht«rfeld  Stalkia 
and  the  Central  Cadet  Institution  has  proved  such  a 

success  that  it  has  been  decided  to  extend  it.  The  Jine 
is  first  to  be  continued  to  Teltow,  and  subsequently  ta 
Potsdam.  At  road  crossings  the  conductors  of  the 
electric  current  are  in  future  to  be  laid  under  tht 
ground,  so  that  horses  may  not  be  exposed  to  a  shock. 
This  precaution  is  absolutely  necessary.  The  other 
day  a  cab  horse  fell  while  crossing  the  steel  rails  irbai 
the  current  was  in  circulation,  and  another  horse  bolted 
from  the  same  cause. 


stated  that  an  electrical  omnibus  ii  to  be  ma  ia 


:e  the  by  pot  he  s 


V  properly  of  dec 


As  regards  Lippmann's  electrometer,  M.  Moutier 
seeks  the  origin  of  the  correlation  between  the  electric 
phenomena  and  the  capill.try  phenomena,  which 
detennines  the  movement  of  the  mercurial  column. 
For  this  purpose  he  calculates  first,  after  Gauss,  the  sum 
of  the  virtual  work  of  all  the  faces  applied  to  the 
system  of  the  two  liquids,  and  he  examines  then  the 
movements  which  ought  to  result  for  each  of  these 
liquids,  movements  which  correspond  to  quantities  with 
inverse  signs.  Then  he  concludes  that,  to  obtain  a 
displacement  of  the  surface  of  the  level  of  the  two 
liquids,  it  is  sulTicient  that  one  of  the  elements  entering 
into  the  calculation  should  vary.  He  finds  the  origin  of 
these  variations  in  the  phenomenon  of  electric  expan- 
sion above  mentioned,  caused  by  the  electrisation  or  by 
a  variation  of  the  potential  of  one  of  the  liquids. 
Under  this  influence  there  Is  produced  a  variation  of 
the  volume  of  the  two  liquids,  necessarily  very  slight 
and  scarcely  affecting  their  specific  gravity,  but  which 
makes  itself  felt  in  cspillary  actions.  Calculation 
shows  that  for  one  and  the  Same  variation  of  capillary 
constants  the  displacement  of  the  surface  of  separation 
of  the  two  liquids  in  the  capillary  tube  is  inversely  as 
the  diameter  of  the  tube.  Hence  the  use  of  very  fine 
tubes  in  the  construction  of  the  capillary  electrometer 
renders  the  apparatus  more  sensitive.  —  ^  Lumirre 
Elect  riq  lie. 

Remarks  ok  Tiii  Theory  of  Bjbrkness's  Pulsa- 
ting Balls.— By  Th.  Schwedoff.— The  author,  as  far 
back  as  1870,  had  arrived  at  results  similar  to  those  of 
Bjerlincss,  i.e.,  that  a  pulsating  ball  behaves  lilic  an 
electric  mass  or  a  magnetic  pole.  But  instead  of,  lilte 
Bjerkness,  supposing  the  two  balls  plunged  in  an  incom- 
pressible fluid,  he  supposes  them  surrounded  by  a 
compressible  medium,  A  complete  analogy  is  then 
obtained  with  electric  phenomena,  similar  masses 
repelling  each  other,  whilst,  according  to  the  theory  of 
Bjerkness,  the  opposite  results  should  follow.  Further, 
according  to  Bjerkness,  electric  masses  are  equivalent 
to  magnetic  poles,  from  which  would  follow  a  kind  of 
electro-magnetic  action  not  yet  observed.— /r/frfc- 
inami's  Beibtdilfr. 


telegraph 


The       New     Atlantic     Cable.— The 

steamer  Faraday,  Captain   M.iypce,  of  Londc,  _.. 

has  been  engaged  laying  the  new  Atlantic  cable, 
arrived  at  Land's  End  on  Wednesday,  the  7th  Inst,,  to 
lay  the  shore  end  of  the  cable  in  Whitesand  Bay,  The 
work  oE  landing  the  cable  was  at  ones  proceeded  with, 
and  soon  after  ten  o'clock  Ihi  shore  end  was  success- 
fully landed. 


A  BRAIN,  preserved  and  metallised  by  the  galvana- 
plastic  method,  was  lately  presented  to  the  Freocb 
Academy  of  Medicine,  on  behalf  of  Dr.  Orf,  of  Bor. 
deaux.  Dr.  Ort's  method  (which  preserves  the  brain 
entire)  is  briefly  as  follows :— The  brain,  having  been 
so  arranged  that  the  circumvolutions  are  well  sepante, 
by  introducing  cotton  wicks  into  the  fissures,  and  10 
that  the  preserving  iiqu;d  may  penetrate  the  ventricles, 
is  kept  about  a  month  in  alcohol  at  90  deg.,  so  ai  to 
acquire  good  consistency;  the  wicks  are  then  taken 
out.  The  brain  is  now  plunged  for  ten  minutes  in  aa 
alcoholic  solution  of  nitrate  of  silver  (too  gr.  per  litre  0! 
alcohol),  and  carefully  drained  in  air.  Next,  it  is 
transferred  to  a  case  in  which  sulphuretted  hydrogoi  is 
liberated,  and  it  takes  a  dark  hue  owing  to  formatkra 
of  a  surface  deposit  of  sulphide  of  silver.  In  about 
twenty  minutes  it  is  taken  out,  and  after  exposure  1 
quarter  of  an  hour  in  air,  it  is  put  in  the  galvanoplaslie 
cell,  where  it  soon  assumes  a  fine  metallic  aspect. 

GrATUITV     for    am      InVRNTIOK     (H     TH»     POSTAt 

Telegraph  Departuekt.— Upon  the  recommendalim 
of  the  Postmaster- General,  the  Lords  Commissionn* 
of  Her  Majesty's  Treasury  have  sanctioned  the  paynienl 
of  a  gratuity  of  £20  to  Mr,  Barnett,  a  telegraphist  »l 
Aldershot,  who  has  devised  an  ingenious  arrangement 
whereby  an  ordinary  single-needle  instniraeni  can  be 
converted  into  an  acoustic  instrument  at  a  small  cost. 

Mr.  E.  H.  Cook  proposes  to  apply  the  term"sDiioo 
•'~"~'"  'o  the  phenomena  connected  with  the  tek- 


phone  and  theconversion  of  i 


radiations  iala 


James  Gauble,  General  Superintendent  of  the 
Western  Union  Telegraph  Company,  suggests  that  the 
telegraph  might  be  used  successfully  in  Arctic  explora- 
tions. His  plan  would  be  to  use  light  steel  wire— say. 
No.  ao  gauge— weighing  about  20  lbs.  to  the  mile.  Tm 
wire,  coiled  on  reels,  could  be  hauled  on  sledges, either 
by  men  or  dogs,  over  the  snow  or  ice,  paying  it  ml 
as  the  advance  exploring  party  went  along.  By  IhiJ 
means  the  parly  would  keep  in  constant  communicitioa 
with  their  base  of  supplies.  The  wire  would  il» 
serve  as  a  guide  in  case  a  relief  party  were  telegraphrf 
for.  As  hard  frozen  ground,  dry  snow,  or  ice  is  a  perfef' 
insulator,  no  poles  to  string  the  wires  on  would  h< 
required.  An  "earth"  could  be  obtained  by  boring 
through  the  ice  down  to  the  water. 

A  VKHV  interesting  experiment  with  a  new  molecubr 
telephone,  invented  by  Robert  M.  Lockwood  and  W' 
son,  William.of  Nflw  York  (see  THi.BOItAPHIcj0UR!i»ti 
May  i5lh,  page  93),  was  tried  recently  between  NewYurk 
and  Philadelphiaovertheordinary  telegraph  wires.  Co«- 
versalion,  even  to  a  whisper,  in  Philadelphia  was  hciid 
with  perfect  distinctness  of  articuUtion.  The  priocipl« 
claimed  by  the  inventors  is  that  of  molecular  di  '    '     " 
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oppression  of  all  vibration 
led  to  put  the  new  telephoi 


A  com  pan  V  has 
!  in  practical  ase. 


lAPHS  rs  New  South  Wales.— At  the  com- 

nt  of  1880  the  total  length  of  telegraph  con- 
«  New  South  Wales  was  12,426  miies,  with 
■ns.  During  the  year  1,175,318  messages  were 
ed,  the  revenue  being  ^80,490,  and  the  ei. 
£103,923.  Compared  with  the  previous  year, 
an  increase  n[  66$  miles  of  wire,  37  stations. 
»»»K".  .£4.263  revenue,  and  ^8,135  eipendi- 
.t  total  cost  of  telegraphic  communication  in 
f  up  to  December  31st,  1879,  was  i437,iao, 

c    Balancb.— Prof.   S.   P.   Langlcy,   of   the 

■  Observatory,  U.S.,  has  devised  a  new  instru. 
cb  is  said  to  be  considerably  more  sensitive 
ate  than  the  best  thermo.pile,  and  which  he 
ftinic  balance.  The  principle  of  the  apparatus 
ed  as  follows  :  —A  differential  galvanometer — 

galvanometer  with  two  equal  coils  of  wire 
positely  round  the  needle — has  each  coil  con- 
tircuit  with  a  strip  of  thin  steel,  and  the  same 
irrect  is  split  up  between  them.  If  the  resis- 
the  two  steel  strips  are  equal,  the  current  will 
1  into  two  halves,  one  hall  traversing  one  coil 
ther  half  the  other  coii.  These  two  currents 
ilise  each  other's  influence  on  the  needle,  which 
in  undisturbed.  IF,  however,  the  temperature 
p  is  raised  above  that  of  the  other  by  exposure 
e  oE  beat,  the  hotter  strip  will  increase  pro- 
ily  in  its  electric  resistance,  and  the  balance 
s  on  the  needle  will  in  turn  be  proportionately 
The  deflection  of  the  needle  will  in  fact 
ie  change  of  temperature  in  the  exposed  strip. 
1  employed  by  Prof.  Langley  are  thin  steel 

millimetre  thick,  j  in.  long,  and  ^  in.  wide, 
al  of  them  are  placed  side  by  side  to  get  a 
iiface  exposed  to  the  heat  rays.  As  at  present 
d,  the  instrument  is  said  to  be  from  5  to  100 
:nsitive  as  the  most  sensitive  thermo-pjle,  and 
ity  can  be  increased  bycoating  the  strips  with 
\c.—3Fouriial  a/  Ihe  Society  of  Arts. 

ated  that  the  Astronomer- Royal,  Sir  G.  B. 
tendered  his  resignation.  The  office  has  been 
Prof.  Adams,  of  Cambridge,  who  declined  It, 
acancy  will  be  filled  by  the  appointment  of 
:,  the  Radclilfe  Professor  at  Oxford,  and 
le  Astronomer  at  the  Cape  of  Good  Hope. 

an  kfort-on-the- Maine  an  electro -technical 
I  been  formed,  similar  to  that  in  Berlin.  The 
ng  was  in  March  last,  and  the  president,  Herr 
stated  that  51  members  had  been  enrolled, 
neetings  will  be  held  from  October  to  May. 

.rks  will  begin  immediately  for  the  construc- 
:  International  Exhibition  Electrical  Railway, 
liest  of  Messrs.  Siemens  has  been  granted  by 
:ipal  Council  of  Paris, 


plate  of  soft  iron  in  front  of  the  poles  of  the  ma[ 
and  on  the  opposite  side  of  the  diaphragm. — No. 241,; 
Telephone    signal,     George      Bliss.      '  """ 


--  synchronously-revolving 


introUinginstnii 


particular  si 
nailing  is  < 
mechanical 


s  of  signals  . 
leans  for  slopping  all  the  ii 
sired  lo  ring  the  bell  al 
whereby  sufficient  time  foi 
In  this  apparatus  there 
or    clockwork    adapted    tc 


¥r 


synehronousi)'  with  the  others  of  the  series,  and  to  con- 
trol the  operation  of  the  corresponding  si^al,  and  stop 
mechanism  for  the  motor,  having  a  series  of  definite 
stop-points  corresponding  to  the  operative  positions  for 
the  signals  at  the  different  stations,  combined  with  the 
con  trolling,  magnet  for  the  stop  mechanism,  whereby 
an  operator  is  enabled  to  start  the  controlling-motors 
simultaneously,  and  then  stop  them  at  any  desired  point 
at  which  a  signal  is  in  condition  to  be  operated  only  at 
the  station  desired.  The  motor  has  a  balaniA  and 
a  stop- lever,  combined  with  the  stop-cam,  h, 
provided  with  a  series  of  teeth  or  stop -shoulders. 
—No.   241,628.     Electric   lamp.     William   Buchanan. 


Thistamphascircularcarbons,  A,  and  a',  with  shafts^  a 
and  a',  and  the  gear-wheels,  A  and  h' ,  in  combination 
with  the  worm-wheels,  c  and  </,  the  shaft,  d,  and  a 
mechanism    for   slowly    rotating   the   sWt.,   4-,  ^« 
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bearings,  e,  and  r*,  are  adjustable. — No.  9,708. 
Relay.  E^Irick  Delany.  In  this  relay  ihere  are 
two  electro -magnets  in  tbe  same  circuit,  one  of 
which  is  filed,  while  the  other  is  suspended  at  a  point 


between  its  two  poles  so  as  to  vibrate  freely,  and  so 
that  the  extremities  of  its  poles  shall  be  respectively 
opposite  the  extremities  of  the  poles  of  the  fixed 
magnets,  and  shall  be  of  opposite  polarity  thereto, 
whereby  the  greatest  power  of  the  current  is  utilised. 

A  HRETING  of  the  directors  of  the  Montreal  Tele- 
graph Company  took  place  on  the  27th  ult.  to  con- 
sider the  question  of  arrangements  with  competing 
lines.  It  was  understood  that  two  of  the  directors 
would  shortly  proceed  to  New  York  in  conneelion  with 
this  matter.— iiwf/rw;  Journal  of  Commerce, 

The  report  circulated  that  the  Uorna  had  returned  to 
london  from  the  Western  Islands,  being  unsuitable  tor 
cable  repairing,  is  inaccurate.  The  Morna  has  repaired 
all  tbe  faulty  cable  on  the  west  coast  of  Scotland,  and  is 
at  present  repairing  the  Isle  of  Man  cable. 

At  the  thirteenth  ordinary  meeting  of  the  Royal 
Society  of  Edinburgh,  held  oa  the  6th  tnst.,  a  letter  was 
read  by  Sir  Wyville  Thomson,  who  presided,  from  Mr.  T. 
Usher  of  the  Border's  Association,  soliciting  the  mem. 
bers  of  the  Royal  Society  to  unite  with  the  Association 
in  celebrating  the  centenary  of  Sir  David  Brewster  by 
a  dinner  in  Edinburgh  on  the  9th  December  next,  over 
which  Lord  Moncrief!  is  to  preside. 

PkTNCEs  Street  and  part  oE  the  North  Bridge, 
Edinburgh,  are  about  to  be  lighted  by  the  electric 
light. 

The  Edinburgh  Town  Council,  at  a  meeting  held  on 
the  7th  inst.,  amed  to  charge  the  Post  Office  an  annual 
rental  of  one  shitling  for  permission  to  lay  underground 
wires  in  Frederick  Street, 

The  Society  of  Solicitors  before  the  Supreme  Court, 
Edinburgh,  has  resolved,  through  the  National  Tele- 
phone Company,  to  introduce  the  telephone  into  their 
library  in  the  PariiamenI  House  for  the  convenience  of 
the  members  attending  Court. 

The  Electric  Light  in  the  Ho<;se  of  Commons. 
—Recently,  in  reply  to  Mr.  DiliH^n,  Mr.S.  Lefevrc  said 
experiments  had  been  made  with  the  electric  light. 
These  experiments  have  since  proved  quite  successful, 
and  are  to  be  contioued.  The  system  under  trial  is  the 
Brush. 

A  New  OtiE-FLtfiD  Battbrv. — At  a  recent  meeting 
of  the  Royal  Society  of  Edinburgh  several  communica- 
tions were  read,  amongst  them  being  an  interesting 
one  by  Prof.  Tait  on  an  iodine  battery  by  Mr.  A,  P. 
Laurie.    This  is  a  one-fiuid  battery.     Zinc  and  carbon 


negative  plates.    Tht 


are  employed  as  po!  .^ 

strength  of  charge  is  i  ox.  of  iodin<:  lu  .:  u>.  v.  -a>ti. 
The  E.M.F.  is  about  1  volt.  The  force  is  cODStlnlaid 
the  elements  can  be  left  immersed  for  any  lengthof 

The  Clyde  Lighthouse  Trust  have  granted  the  request 
by  Lloyd's  Committee  to  erect  a  telegraph  signallin; 
station  at  Cumbrae  for  the  benefit  of  shippinj;  bonnd 
for  the  Clyde  and  English  ports.  Lloyd's  Committee 
have  also,  it  is  stated,  in  contemplation  the  ereclionol 
two  telegraph  stations,  one  on  Tory  Island  or  Rathlin, 
and  the  other  on  Pladda  or  the  Holy  Isle. 


Shetland  and  the  main  land  has  caused  great  dis- 
appointment to  the  islanders  and  traders.  A  petition 
'  be  addressed  direct  to  PariiamenI  prtjing 
rhead  or  Fraserburgh. 


for  a  direct  cable  ti 


(ulting  in  loss  of  life  an^ 
destruction  of  property,  are  reported  as  having  piiscd 
over  all  the  districts  of  England  and  Scotland  durinj 
the  past  fortnight.  The  reports  show  (hat  theywcre 
of  unusual  severity ;  thunder  peal  succeeding  thunder 

Eeal   in   quick   succession,  and  the  lightning  leaping 
irth  in  vivid  flashes. 


An  electrical  railway  is  in  process  of  construction  it 
the  Italian  National  Industrial  Exhibition  non'  proceed- 
ing  at  Milan.  1 

Oriental  Telephone  Compant  (Limited).— Tbe  I 
flrst  ordinary  meeting  of  this  Company,  called  in  com-  ' 
pliance  ivith  the  Companies'  Act,  18G7,  was  held  oatiit 
3rd  inst.,  at  the  City  Terminus  Hotel,  Mr,  J.  pEJiDEH, 
M.P.,  who  presided,  said  that  it  might  be  interiiUng 
to  the  shareholders  if  he  said  a  few  words  as  to  IliC 
present  position  and  prospects  of  tbe  telephone,  iiii'A 
had  been  much  before  the  public  of  late.  Its  object 
was  to  supply  a  want  which  thus  far  telegraph;  In* 
not  been  able  to  supply.  For  short  distances  pewl' 
would  not  go  to  the  expense  of  establishing  a  l«e- 
graph.     Having  taken  a  very    active  and   important 

Eart  in  the  progress  of  telegraphy,  his  only  reason 
ir  taking  an  interest  in  the  teTephone  in  India  vratthe 
belief  that  it  might  be  worked  in  perfect  harmony  i"^ 
prove  a  great  aid  to  the  telegraph  system,  and  thai  a 
great  work  of  progress  might  thereby  be  promoted,  H< 
thought  that  the  success  which  had  attended  the  opera- 
tions of  the  telephone  in  America  should  be  " 
encouragement  to  this  Company.  The  telephone  «' 
established  in  America  in  1878,  and  in  1879  it  was  estab- 
lished in  England.  The  exchange  systems  in  Ameiicia' 
the  present  day  numbered  132,^2,  and  in  England  l!'«* 
were  only  about  15,000.  The  output  of  telephoaei 
in  America  for  the  year  ending  February  last  «> 
71,819.  The  reason  that  the  system  hod  not  progresKo 
so  rapidly  in  England  as  in  America  was  on  account  °' 
the  difference  which  had  arisen  between  the  PostOic* 
and  the  Telephone  Company.  The  postal  system  I** 
endeavoured  in   the  first  instance  to  carry  out  the  telt- 

Ehone  system  in  the  same  way  as  the  telegraph  sylWi" 
ad  been  carried  out.  He  had  always  been  opposed  i^ 
the  Government  telegraph  department  undertaking  *" 
do  more  than  it  could  do  well ;  and  he  believed  ll>'< 
England  would  have  been  in  a  better  position  "i'** 
regard  to  telephones  bad  it  not  been  for  the  Goreni' 
ment  action.  The  Government,  he  thought,  hid  b<^ 
too  slow  with  the  telegraphs  during  the  past  ten  yeai% 
during  which  period  scarcely  a  new  idea  had  occucf' 
beyond  those  which  had  been  brought  from  Americ*' 
The  Company  was  first  going  to  commencaitiopentioM 
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in  Egypt.  It  had  only  been  formed  four  months,  and 
he  hoped  before  two  more  months  were  over  that  the 
telephones  would  be  established  in  Cairo  and  Alexandria. 
The  difficulty  arose  in  India  from  the  Indian  Grovern- 
ment  being  desirous  of  following  the  lines  which  the 
British  Post  Office  had  adopted,  and  as  that  matter  had 
been  for  a  considerable  time  under  negociation  their 
position  there  had  been  an  undefined  one.  After 
frequent  interviews  at  the  India  Office  he  was  glad  now 
to  be  able  to  say  that  the  Indian  Government  had 
abandoned  the  idea  of  interfering  with  private  enterprise 
in  that  direction.  They  had,  therefore,  now  got  a  clear 
field,  and  he  believed  there  was  no  country  in  the  world 
in  which  the  telephone  ought  to  be  more  successful 
than  in  India,  and  he  hoped  that  before  the  next  meeting 
they  would  be  able  to  report  progress  of  a  very  material 
kind.  Although  the  Company  was  not  in  any  way 
related  or  bound  to  the  Consolidated  Telephone  Com- 
pany, the  relations  between  the  two  were  friendly,  and 
the  present  intention  of  the  board  was  to  deal  with 
Australia  through  that  company,  leaving  India  and 
Egypt  to  be  dealt  with  by  the  Oriental  independently. 
The  meeting  being  of  a  formal  character,  no  resolution 
was  proposed,  and  the  proceedings  closed  with  a  vote 
of  thanks  to  the  Chairman. 


i00k»  Imibiir^ 


Electricity,    By  Fleemixg  Jenkin,  F.R.S.     Society 
for  Promoting  Christian  Knowledge,  London. 

Electro-plating,    By  J.  W.  Urquhart,  C.E.    Crosby 
Lockwood  and  Co.,  London. 

Electric    Lighting   by    Incandescence.     By    W.    E. 
Sawyer,  New  York.    E.  and  F.  N.  Spon,  London. 

Johnstons  Illustrations  of  the  Electro- Deposition  of 
Metals,    W.  and  A.  K.  Johnston,  Edinburgh  and 
London. 


ERRATA. 


Telegraphic  Apparatus  in  Use  in  the  British 
Postal  Telegraph  Department,  Article  XXXIV., 
June  ist,  1881.  Page  209,  par.  3,  line  2: — read  "/„ 
^2/*  f^^  "^11  ^•"  Page  209,  par.  8,  lines  8  and  9  : — 
read  "connected  to  /,.  It  is  with  this  object  that 
the  tongue, /„" /;r  "connected  to /».  It  is  with 
this  object  that  the  tongue,  tj' 


Corrcsjjontrence. 

THE  ELECTRIC  LIGHTING  IN  THE  CITY. 
To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — In  your  issue  of  May  ist  I  notice  a  letter  signed 
'*  Electron,"  criticising  the  electric  lighting  systems  now 
being  tried  in  the  City.  I  will  only  deal  with  one  portion 
of  his  discourse,  viz.,  that  connected  with  the  "Jabloch. 
koff  candles."  I  will  admit  that  the  candle  is  simplicity 
itself,  but  the  system  in  its  working  details  is  much 
more  complicated  at  present  than  is  generally  known, 
and  its  economy  cannot  be  admitted  to  compare  with 
either  "  Siemens  "  or  '*  Brush."  When  the  Jablochkoff 
light  was  first  introduced  the  candles  were  constructed 


This  lever,  when  placed  in  the  left-hand  knob  or  con- 
tact, diverts  the  current  through  the  set  of  candles 
marked  i.  When  these  are  almost  consumed  (the  time 
of  lasting  being  known)  the  lever  is  switched  on  to  the 
next  knob,  and  the  set  of  candles,  2,  are  ignited,  and  so 
on  until  the  whole  are  used.  It  will  be  seen  that  the 
circuit  consists  of  5  wires,  one  being  the  return. 

Now,  taking  the  Thames  Embankment,  for  instance, 
and  an  example  of  20  lights,  we  have  4  sets  of  leads  of 
5  wires  each,  and  each  set  of  lights,  as  they  get  further 
away  from  the  motor,  must  have  proportionately  longer 
sets  of  leads.  Supposing  the  first  lamp  is  25  yards 
distant  from  the  shed,  and  the  lamps  are  also  placed 
along  the  road  at  distances  of  25  yards  apart,  we  get 
the  length  of  a  wire  to  be  1 25  yards;  there  being  5  wires, 
the  total  length  of  the  first  circuit  is  635  yards,  the 


to  bum  from  \\  to  i^  hours,  and  it  was  necessary  to 
send  a  man  round  to  every  lamp  for  the  purpose  of 
switching  on  by  hand  a  fresh  candle  at  the  end  of  this 
time,  so  that  for  8  hours'  burning  it  would  be  necessary 
to  go  the  round  of  the  lamps  three  times. 

This  difficulty  was  overcome,  however,  and  the  candles 
are  now  switched  on  from  the  engine-shed  by  an 
arrangement  (or  rather  complication)  of  wires,  as 
shown  in  the  following  sketch  of  a  circuit,  and  which 
assuredly  cannot  claim  the  merit  of  simplicity  or 
economy.  Each  machine  has  4  circuits,  and  produces 
20  lights,  and  the  lamps  are  arranged  5  in  a  circuit, 
and  contain  4  candles  each  in  most  cases.  In  the 
engine-room  is  the  commutator,  having  a  wire  led  to 
it  from  the  machine  and  attached  to  the  contact  lever. 


second  will  be  1,250  yards,  the  third  1,875  yards,  and 
the  fourth  2,500,  making  the  total  length  of  cable  em- 
ployed for  working  20  lights  6,250  yards,  or  over 
3^  miles.  This  is,  as  before  stated,  for  lamps  containing 
only  4  candles  each ;  if  each  lamp  had  6  cand  les,  7  wires 
would  be  necessary  for  each  circuit ;  if  8  candles,  9  wires, 
and  so  on. 

1  believe  the  arrangements  for  Waterloo  Bridge  are 
of  a  slightly  different  character,  the  commutators  having 
wires  led  to  them  from  the  machine  and  being  in  a 
subway  close  to  the  bridge,  so  that  it  is  necessary  for 
a  man  to  go  down  this  subway  about  every  2  hours  for 
the  purpose  of  switching  on  fresh  candles,  the  wires 
between  lamps  being  the  same  as  before  rcv«^.t>Ar^K^ 
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a  very  complicated  nature,  and  unfit  for  rough  usage, 
has  been  tried,  but  I  think  given  up  again.  Even  had 
it  been  adopted  it  would  still  have  necessitated  the 
multiplicity  of  wires  between  lamps. 

I  need  not  enter  into  the  already  well-known  facts  in 
reference  to  the  economy  of  continuous  current  and 
alternating  machines,  and  will  only  say,  that  if  a 
continuous  current  could  be  used  for  working  the 
candles,  probably  30  per  cent,  more  lamps  could  be 
put  in  circuit  with  the  same  horse-power  as  now  con- 
sumed. 

I  do  not  make  these  statements  for  the  purpose  of 
disparaging  the  Jablochkoff  system,  as  I  think  and 
believe  the  whole  arrangement  could  be  much  sim- 
plified and  improved,  and  that  it  must  eventually  be 
done  if  the  invention  of  M.  Jablochkoff  is  to  retain  its 
deservedly  prominent  position  in  public  estimation. 

I  remain.  Sir, 

Yours  faithfully. 

ELECTRICIAN. 

52,  Queen  Victoria  Street,  London,  E.C. 
May  i^tk,  1881. 

P.S. — I  would  refer  "  Electron  "  to  the  extract  in  the 
same  issue  of  your  Journal,  page  170,  on  the  "Economy 
of  the  Electric  Light,"  by  M.  A.  Vanderpol. 


To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — The  announcement  that  the  Metropolitan  Board 
of  Works  have  accorded  to  the  Jablochkoff  system  the 
renewal  for  lighting  the  Embankment  is  a  matter  of 
no  small  importance  to  those  interested  in  the  progress 
and  development  of  electric  lighting.  Nearly  three  years 
ago  the  great  Board  who  now  manage  our  streets  and 
bridges,   and   who  are   ever  foremost  in    the  van  of 
progress,  determined  to  try  what  could  be  done  re- 
garding the   electric  lighting  of  our   roadways.      At 
present,  and  until  many  of  the  new  streets  they  are 
laying  down  arc  completed,  this  body  have  only  the 
sole    control    over    the    Victoria    Embankment    and 
Waterloo  Bridge  (in   its  vicinity).     After  mature  de- 
liberation they  determined   to  adopt   for  a  trial   the 
Jablochkoff  system,  and  "in  their  report  of  May,  1879, 
stated  they  did  so  for  two  reasons,  its  "simplicity" 
and  "  the  number  of  lights  that  could  be  produced  from 
one  dynamo  machine."     The  contracts  were  never  for 
any  long  period — a  year  or  six  months — in  each  case 
of  renewal  a  reduction  in  price  following,  until  now, 
after  this  long  trial,  they  have  accorded  to  the  Jab- 
lochkoff system  the  lighting  of  our  finest  thoroughfare 
for  three  years  at  a  price  which  will  give  the  light  at  a 
rate  equal,  if  not  lower,  than  gas,  at  the  same  time 
increasing  its  power  six-fold.     This  speaks  volumes. 
The  Metropolitan  Board  of  Works  are  a  body  comprised 
of  members  from  all  the  various  and  varied  municipal 
bodies  of  London,  and  the  decision  of  these  gentlemen 
should  be  of  value  to,  and  highly  appreciated  by,  all 
those  who  desire  to  see  a  pure  and  innocuous  light 
substituted  for  one  which  cannot  be  styled  pure  and  is 
certainly  anything  but  innocuous.     When  the  trial  at 
present  going  on  in  the  City  was  proposed  and  agreed 
to,  three  systems  were  chosen;  of  these  the  Jablochkoff 
formed  one.     The  reason  of  its  inability  to  complete 
its  agreement  has  been  more  than  once  mentioned,  and 
it  is  unnecessary  to  allude  to  it  here,  save  so  far  as  to 
stale  that  it  had  nothing  whatever  to  do  with  the  system 
itself,  but  arose  simply  from  a  legal  difficulty  preventing 
the  company  who  had  taken  it  up  carrying  on  their 
operations.     When  the  first  lighting  of  the  City  took 
place    the    remarks    made    by   many   of    the    press 
regarding  the  great  superiority  of  .Brush  and  Siemens 
were  positively  nauseous,  while  disparaging.  Touching 
the  "Embankment  light,"  what  has  the  result  been? 


Siemens  has  been  in  and  out  and  up  and  down  the  pole, 
Brush  out  occasionally,  and  for  a  considerable  time  out 
altogether,  while,  to  quote  the  words  of  Mr.  Rogers, 
at  the  meeting  of  the  Aldgate  Ward  Ratepayers'  Auo- 
ciation,  "The  Thames  Embankment  had  been  lighted 
by  electricity  for  the  last  three  years,  and  that  light 
had  not  failed  for  a  single  hour.  There  has  been,  I 
think,  perhaps  it  ever  will  be  so,  too  much  eulogy 
bestowed  on  what  is  new  or  novel,  with  an  inclination 
to  cast  a  slur  on  a  good  old  servant ;  it  must,  therefore, 
be  a  matter  of  great  satisfaction — nay,  triumph — 
to  the  holders  of  the  Jablochkoff  patents  to  feel  that, 
after  so  long  and  exhaustive  a  trial,  and  with  now 
other  systems  brought  so  close  to  the  scene  of  their 
own  labours,  the  most  important  and  powerful  corpora- 
tion existing,  seeing  no  cause  to  alter  their  first  decision, 
have  given  them  the  contract  to  light  their  "  great 
thoroughfare  "  for  so  long  a  period  as  three  years. 

Yours  obediently, 

R.  SPEAR  BEGBIE. 
Junior  Carlton  Club. 
JuneSth,  1 88 1. 


TELEPHONIC  PERTURBATIONS. 
To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — M.  Gaiffe,  in  his  recent  communications  on 
Telephone  Perturbations,  shows  that  much  of  the  dis- 
turbance heard  in  the  telephone  can  be  traced  to  causes 
other  than  induction.  He  says  the  rubbing  together  of 
two  wires  produces  sound  in  the  telephone,  and  surmises 
that  imperfect  joints  when  moved  by  the  wind  will  do 
the  same.  This  surmise  is  confirmed  by  observations, 
and  also  that  loose  binders  and  insulators  are  equally 
productive  of  commotion. 

On  two  aerial  lines,  each  about  2\  miles  long,  having 
all  joints  soldered  and  no  wires  near  them,  ticks  at  the 
rate  of  about  three  per  second  were  distinctly  heard  in 
the  telephone.  These  sounds  may  have  been  caused  by 
one  of  the  defects  already  mentioned,  but  as  an  inspec- 
tion of  the  lines  showed  them  to  be  in  good  order,  it  is 
more  probable  that  they  had  their  origin  in  the  currents 
set  up  in  the  wires  by  the  vibratory  motion  given  to 
them  by  the  wind,  which  was  moderately  strong  at  the 
time. 

Another  source  of  disturbance  is  found  in  the  com- 
mon practice  of  putting  telegraphic  and  telephonic 
circuits  to  the  same  earth-plate.  Separate  earths 
should  always  be  provided,  because  when  this  is  not 
done  every  movement  of  the  telegraphic  apparatus  is 
distinctly  reproduced  in  the  telephone.  Care  should 
also  be  taken  to  insure  that  the  earth-plates  are  of  the 
same  metal ;  if  they  are  not,  a  current,  as  is  well  known, 
will  be  set  up,  which  generates  sounds  in  the  telephone 
analogous  to,  and  which  are  readily  taken  for,  those 
induced  by  neighbouring  wires.  To  prove  this,  one 
end  of  a  telephone  circuit  was  earthed  through  the 
main  water  pipes  of  the  town,  and  the  other  end  through 
a  copper  plate  four  inches  square  put  into  the  earth.  The 
sounds  heard  in  the  telephone,  though  not  so  loud,  were 
in  other  respects  similar  to  those  created  by  a  proxi- 
mate circuit  working  at  high  speed,  and  were  entirely 
removed  when  both  ends  were  connected  to  the  water 
service. 

Although  it  would  appear  that  after  a  time  the  ear 
rejects  many  of  these  abnormal  sounds,  still  if  the 
telephone  is  to  be  a  complete  success,  they  should  as 
far  as  possible  be  eliminated,  and  this  fortunately  can 
be  done  to  a  very  considerable  extent  by  careful  con- 
struction and  supervision. 

I  am  not  aware  that  any  arrangement  has  yet  been 
made  for  fitting  telephone  circuits  with  galvanometers. 
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sent  A  has  no  indication  when  calling  B  that 
nt  is  i^ing  to  line  all  right,  [f  B  fails  to 
icerlaint);  prevails  as  lo  the  cause,  which  may 
.lion,  a  wire  accidentally  knocked  off  its  ter- 
miDBl,  or  a  fault  in  the  apparatus  at  either  end.  The 
trifling  cost  of  the  galvanometers  would  be  more  than 
repaid  by  the  savingof  time  in  discovering  the  exist- 
ence of  faults  and  where  located.  Reuters,  I  am  sure, 
would  willingly  undertake  to  make  the  necessary  tests, 
if  supplied  with  a  few  simple  rules  for  guidance,  as 
much  inconvenience  and  lime  would  thereby  be  saved 
to  themselves.  The  gain  to  the  maintainers  is  obvious ; 
umiecessaiy  travelling  and  other  expenses  would  be 
avoided  as  the  "  Advice  of  Interruption"  would  indi- 
cate where  the  lineman  should  be  sent. 

Edinburgh,  6M  7»nt,  188°""   ™  ^'eLEPHONE. 


I      Mm.   C. 


■^roHfbings  of  .Societies. 


PHYSICAL  SOCIETY.— May  aSlli. 


Professor  Fuller,  V.P.,  in  the  Chair. 
Ifa.  C.  Woodward  cihibiteJ  apparatus  for  illus- 
trating wave  motions  to  a  class.  This  consisted  of  a 
number  of  glass  panes  of  equal  siie,  mounted  on  stands 
so  that  they  could  be  ranged  in  a  line,  Or  in  rank  and 
file.  Patches  of  blue  paper  were  attached  to  them  lo 
represent  the  moving  particle  of  the  wave,  the  positions 
being  determined  by  a  diagrammatic  card  which  fitted 
cacb  pane.  A  machine  for  showing  Fresnel's  con- 
oeption  of  polarised  light  consisted  of  two  axles  fitted 
vith  a  number  of  cranks  which  supported  a  roof  of 
tafters  bearing  at  their  ridges  a  number  of  beads  to 
guide  the  eye  in  tracine  the  wave  motion.     By  turning 

\-  the  axles  the  cranks  shifted  the  frame  of  rafters  and 
the  beads  displayed  the  wave  molion,  which  was  ver- 
ticaJ,  elliptical,  or  circular,  according  to  the  adjustment. 
Prof.  G.  FdKOKS  explained  the  experiments  made  by 
him  and  Dr.  Young  to  determine  the  velocity  of  light. 
The  method  employed  was  that  of  Fiieau,  but  instead 
of  having  nne  distant  reflector  and  observing  the  total 
eclipse  of  the  reflected  ray  by  a  tooth  of  the  revolving 
wheel,  two  reflectors,  one  a  quarter-mile  behind  the  01  her, 
nete  used,  and  two  rays,  which  were  observed  when  of 

I       equal  brightness.  This  method  wasfoundmoreaccurate 

I        than  Fiieau's  own  plan,  and  gave  curves  of  brightness. 

I  The  speeds  of  the  toothed  wheel  were  adjusted  until 
the  two  rays  appeared  of  eijual  brightness.  The 
geoeral  result  was  that  the  velocity  of  the  light  of 
an  electric  lamp  is  187,200  miles  per  second  i  Cornu 
foDod  the  light  of  a  petroleum  lamp  to  be  186,700  niiles 
peraecondg'andMichaelson  that  of  thesun  to  be  186.500 
miles  per  second.  The  higher  number  of  Prof.  Forbes 
is  probably  due  to  the  bluer  light  of  electricity,  for 
further  experiments  made  with  coloured  lights  and  the 
spectrum  seemed  to  prove  that  blue  light  travels  pro- 
lubly  over  one  per  cent,  faster  than  red  tight.  The 
esperimenla  were  made  at  Wemyss  Bay  in  Scotland. 

Mr.  SpoTTiswouDE,  F.R.S.,  said  he  had  followed 
Prof.  Forbes  with  interest,  and  these  results  appeared 
to  modify  our  ideas  of  the  luminiferaus  ether. 

Lord  RaYLEIGH  inouired  why  it  was  that  Jupiter's 
satellites  showed  no  difference  In  tint  on  emerging  from 
eclipse  if   red  and   blue  rays  travelled   with   unequal 

Prof,  FoBBES  believed  it  du:  to  the  gradual  character 


of  the  emergence  of  the  satellites  from  behind  their 
primary.  According  to  the  new  theory  variable  star* 
should,  however,  be  bluish,  with  an  increase  of  their 
light. 

Prof,  G.  C.  Foster  pointed  out  that  dispersion  o£ 
the  light  in  the  air  would  rather  have  had  the  effect  of 
retarding  the  blue  rays. 

Mr.  Hale,  of  Baltimore,  U.S.,  then  exhibited  the 
experiment  in  which  a  current  of  electricity,  flowing 
longitudinally  aloil^  1  thin  foil  of  metal,  is  caused  to 
yield  a  transverse  or  lateral  current  by  inserting  the 
foil  between  the  poles  of  a  magnet.  The  lateral  current 
Is  observed  on  a  sensitive  galvanometer,  and  care  is 
taken  in  the  first  place  lo  And  points  of  connection  witti 
the  foil  which  yield  no  current  before  the  magnet  is 
applied.  The  results  were  that  If  iron  is  called  -{-,  the 
series  is,  iron, -(-;  silver,  — ;  gold,  —  ;  platinum,  — ; 
tin,  — .  Curiously,  nickel,  thou^  a  magnetic  metal,  like 
iron,  is— 1  but  on  inquiry  of  Prot.  Chandler  Roberts, 
it  proved  that  the  nickel  employed  was,  perhaps,  too 
impure.  Cobalt  ranges  between  iron  ana  silver,  and 
is  +,  like  iron. 

Prof.  Perhv  suggested  that  the  displacement  and 
huddling  of  the  lines  of  flow  of  the  current  by  the 
magnet  might  cause  the  current  ;    but 

Mr.  Hale  said  that  an  experlrncnt  bad  been  tried 
to  test  that,  and  went  to  prove  that  it  was  not  due  to 
crowding  of  these  lines. 

The  Secretary  read  a  p.iperby  Prot.  J.  H.  Poynting 
on  the  "  Change  of  Bodies  from  the  Solid  to  the  Liquid 
States."  There  are  two  types  01  change,  exemplified  by 
ice-water  and  by  sealing-wax;  in  the  one  a  surface 
melting  at  the  same  temperature,  in  the  other  a 
soFtenins;  of  mass  and  heating.  The  first  was  thought 
by    Pro?.    Forbes    to    be    a    limiting    case    of    the 


4 


molecules  passing  from  the  ice  to  the  water  is  equal  to 
the  number  passing  from  the  water  to  the  ice.  The 
sealing-wax  type  is  analogous  to  the  change  of  state  in 
a  liquid  gas  above  its  critical  point,  where  it  changes 
gradually  from  a  rather  liquid  to  a  certainly  gaseous 


As  ordinary  general  meeting  of  this  Society  was  held 
on  Thursday,  May  26th|  Prof,  Carey  Fostkb,  President, 
in  the  chair.  The  minutes  of  the  last  general  meeting 
having  been  read  and  confirmed,  and  the  list  of  new 
and  proposed  members  announced,  a  paper  was  read 
by  Mr,  P.  V.  Luke,  CLE.,  on  "The  Construction  and 
Working  of  a  Military  Field  Telegraph  (based  upon 
experience  gained  during  the  Campaigns  in  Afghanistan 
in  i878-79-8o)."  The  President  prefaced  the  paper  by 
reading  a  letter  from  Genera!  Sir  F.  Roberts,  who  le. 
gretled  that  he  was  unable  to  be  present,  more  especially 
as  he   was  greatly  indebted  to   Mr.  Luke  for  valuable 


I 


The  work  done  during  the  Afghan  campaign  was  of 
3.  highly  interesting  nature,  as  the  Field  Telegraph 
accompanied  the  expedition  throughout  the  whole 
period  during  which  the  campaign  lasted.  The  total 
length  of  line  erected  was  500  miles,  that  up  the  Kyber 
Pass  being  180  miles,  viz..  from  Peshawur  to  Kabul. 
In  1878  the  line  was  open  to  Ali  Musjid,  but  Was 
destroyed  by  the  Afghans.  In  1879  the  line  was 
taken  to  Bosawl,  a  distance  of  e,«  toV**-  'V&tXwt-wM. 
intertvipw4no\wsX.^atv9'i'L^TO,a,'Ctv't«N\-w.\it\iit'W'\tv, 
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and  never  recovered.  On  the  3rd  October,  1879,  the 
line  was  begun  again,  and  on  the  21st  October  it  met 
the  sapper  line  9  miles  from  Jellahabad.  The  line  in 
the  Kurum  Valley  worked  uninterruptedly  for  some  time, 
but  was  cut  on  the  15th  October,  but  all  urgent 
telegrams  were  got  off  on  the  night  of  the  14th  October. 
In  the  second  campaign  the  wire  was  carried  all  round 
the  Kabul  cantonment ;  it  was  cut  50  times  and  57 
miles  stolen. 

As  regards  the  general  construction  of  lines,  he 
would  observe  that  Mr.  Precce,  in  his  Chatham  lectures 
delivered  before  the  Royal  Engineers,  divided  field 
telegraphs  into  three  parts,  viz.,  the  permanent,  the 
semi-permanent  or  flying,  and  the  visual  line.  The  latter, 
worked  by  the  heliograph,  could  be  worked  with 
stations  40  miles  apart,  but  was  disadvantageous, 
inasmuch  as  the  signals  could  be  read  by  a  civilised 
enemy,  although  in  Afghanistan  of  course  no  such  dis- 
advantage existed. 

It  was  no  use  constructing  a  line  unless  it  could  be 
protected.  Two  kinds  of  line  could  be  used,  viz.,  an 
open  and  an  underground  line.  Three  miles  of  the 
latter  covered  with  hemp  and  unburied  had  been  tried, 
but  it  was  always  cut. 

In  constructing  an  overland  line  difficulties  arose 
from  the  absence  of  timber  for  poles ;  from  Peshawur  to 
Kabul,  for  a  distance  of  40  miles,  no  wood  could  be 
obtained;  on  the  rest  of  the  route,  however,  plenty  of 
timber  was  available.  10  or  12  miles  of  poles  at  the 
basis  of  operation  were  required.  As  regards  the  kind 
of  poles  to  be  used,  it  was  found  that  bamboos  could 
be  employed  with  great  advantage,  as  camels  could 
transport  them  in  lengths  of  20  feet.  Jointed  poles 
were  stated  to  be  of  no  use.  Two  poles  tied  together 
at  the  top  like  a  pair  of  shears  were  useful  sometimes. 
Bullies  or  saplings  were  also  used.  Heavy  poles  were 
of  no  use. 

Insulators  could  not  well  be  employed,  so  the  wire 
was  set  in  a  nick  in  the  bamboo  and  bound  there. 
The  wire  weighed  300  lbs.  per  mile,  and  was  transported 
in  coils  of  100  lbs.  each  covered  with  tarred  canvas. 

Tools  for  digging  holes  for  the  poles  were  necessary  ; 
those  with  crank  handles  were  useful. 

Amongst  oiher  materiel,  tents  for  the  working  parties 
and  for  offices  were  used;  the  large  size,  to  hold  twelve 
natives,  weighed  120  lbs;  a  smaller  form  of  tent 
weighing  32  lbs.  was  also  employed. 

The  office  equipment  consisted  of  sounders,  Siemens' 
relays,  lightning  protectors,  trembling  bells,  galvano- 
meters and  clocks;  the  batteries  were  Minotto's,  in 
boxes  holding  twelve.  Leclanche's  were  also  tried, 
but  the  best  form  of  battery  had  certainly  not  yet  been 
arrived  at.  Stationery  and  tools  were  also  carried, 
together  with  furniture  for  placing  the  apparatus  on, 
&c. 

The  actual  weight  carried  was  160  lbs.  for  each  mule, 
there  being  5  mules  for  each  office. 

The  working  parties  consisted  of  i  inspector  and  20 
men,  with  57  mules. 

The  men  most  suited  for  the  work  were  those  of 
pioneer  regiments.  Three  to  four  miles  a  day  could  be 
erected,  or  90  miles  per  month,  in  a  dangerous  country. 
The  wire  should  always  be  in  sight  of  the  road. 
Twisted  joints  were  employed  which  were  not  soldered. 

The  protection  of  the  line  was  best  effected  by  sub- 
sidising the  villages  and  making  the  latter  responsible. 
As  the  wires  were  always  cut  at  night  great  difficulty 
was  found  in  capturing  the  delinquents;  this  was 
effected  once  by  putting  a  permanent  current  on  the 
line  with  a  bell  in  circuit. 

Each  office  was  provided  with  5  miles  of  spare  wire. 
Faults  were  usually  remedied  in  a  few  hours  by  the 
linemen  who  patrolled  on  cither  side  of  an  office. 


The  great  uses  of  the  telegraph  were  to  give  notice 
of  ah  impending  attack  and  to  give  transport  instruc- 
tions. 

Double  lines  were  erected  over  part  of  the  distance,  ts 
the  traffic  was  very  heavy. 

In  cases  of  a  break  the  broken  down  section  was 
signalled  across  by  the  heliograph  when  possible.  In 
any  case  the  heliograph  was  a  most  useful  supplement 
to  keep  up  communication. 

Military  signallers  were  employed  and  found  to  work 
best.  These  could  send  at  the  rate  of  15  words  a 
minute,  and  receive  at  12. 

In  the  discussion  which  followed  the  reading  of  the 
paper, 

Lieut.-Col.  WooDTHORPE,  RE.  said  that  it  was  a 
great  advantage  to  surveyors  in  making  a  survey  to 
have  a  line  of  telegraph.  Visual  signailing  wasverj 
useful  where  possible,  but  in  ravines  it  cannot  be  carried 
on.  As  a  matter  of  fact,  no  country  possesses  sudi 
advantages  for  heliography  as  Afghanistan.  The  Cape, 
was  also  good  in  this  respect,  though  the  rain  serioasljr 
interfered  with  it. 

Major  Armstrong  said  that  the  paper  had  called 
attention  to  the  want  of  organisation,  which  was  a 
serious  matter.  The  employment  of  the  military  to 
work  the  telegraph  system  should,  he  thought,  be 
encouraged.  He.  agreed  with  Mr.  Luke  in  thinking 
that  a  portable  battery  was  a  great  want. 

Mr.  C.  E.  Pitman,  C.I.E.,  said  that  the  rate  of  sig- 
nalling mentioned  by  Mr.  Luke  as  being  attained  by 
the  military  signallers  was  too  high  ;  he  did  not  think 
that  a  greater  speed  than  four  or  five  words  per  minute 
was  attained  as  a  rule.  The  batteries  he  had  employed 
were  Minotto's,  in  two  rows  of  five,  packed  in  boxes 
with  wadding  and  felt;  the  zincs  were  taken  in  a 
separate  box.  The  Marie  Davy  had  been  used  in  the 
Looshai  campaign  with  success.  Insulators,  he  thought, 
were  certainly  required  in  certain  countries.  As  regards 
the  interruptions  which  took  place,  he  thought  they 
might  have  been  avoided  if  proper  precautions  had  been 
taken.  In  the  line  he  had  erected  to  Candahar  he  had 
had  the  natives  who  caused  an  interruption  very  severely 
punished,  and  with  excellent  effect,  as  the  line  was  theo 
left  unmolested.  140  miles  were  worked  without  more 
than  two  interruptions. 

The  collection  of  stores  for  the  line  was  left  to  the 
stores  department ;  the  materials  were  issued  at  once  00 
being  requisitioned  for  by  telegram.  He  thought  that 
the  line  to  Candahar  should  be  made  a  commercial  one, 
and  if  this  was  done  there  was  no  reason  why  the  line 
should  not  be  carried  on  to  Herat,  220  miles  from 
Meshud,  where  the  Persian  Gulf  line  joins,  thus  com* 
pletin?  a  line  to  England  direct,  in  which  case  the  rate 
for  telegrams  might  be  reduced  from  5s.  to  is.  per  word. 

The  poles  used  for  the  Candahar  line  were  teak 
saplings,  bamboos,  plane  poles,  willow,  and  poplar,  the 
poles  being  1 7  feet  9  inches  long,  3^  inches  at  the  base, 
and  2i  at  the  top;  bamboos  were  chiefly  used  at  road 
crossings;  the  spans  varied  from  70  to  130  yards. 

The  greatest  load  a  camel  could  take  was  350  lbs* 
Carts  were  employed  for  some  portion  of  the  distance 
until  the^  fell  to  pieces.  He  remarked  that  during  the 
siege  of  Candahar,  the  signalling  staff,  who  were 
Afghans,  remained  faithful. 

Major  Webber  agreed  in  condemning  the  use  of  t 
ground  line  for  military  purposes.  In  the  Cape  no 
poles  could  be  obtained ;  those  which  were  used  were 
brought  from  India  and  Brazil.  He  did  not  think  that 
joints  in  poles  were  weak  points;  tube  joints  could  be 
made  with  great  success,  in  fact,  the  poles  he  had  em- 
ployed were  in  very  short  lengths,  and  seven  or  eight 
thousand  were  used.  As  regards  insulatoi's,  the  use  of 
them  entirely  depended  upon  the  climate.    No.  9  wire 
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was  very  good  for  military  purposes,  but  No.  11  was 
still  better;  Lieut.  Jekell  had  used  the  latter  in  the 
Ashantee  campaign.  In  India  war  was  made  without 
any  preparation  ^r  military  telegraphs.  The  fact  that 
the  departmental  and  sapper  lines  were  constructed 
together  showed  the  necessity  of  some  organisation. 
He  would  remark  that  the  present  paper  was  the  first 
one  on  Indian  telegraph  construction  that  had  been 
brought  before  the  Society. 

Mr.  Josephs  thought  that  the  friction  between  the 
two  departments  might  be  avoided  if  a  certain  number 
of  men  in  each  reeiment  were  instructed  in  telegraph 
construction  and  signalling,  so  that  each  brigade  could 
do  the  work  as  they  advanced. 

Major  Hamilton  stated  that,  at  the  Cape,  some 
insulated  wire  laid  on  the  ground  worked  well  until 
destroyed  by  grass  fires.  He  said  that  he  had  tried 
experiments  with  a  bare  wire  laying  along  the  ground, 
and  worked  by  means  of  a  telephone  receiver  and  a 
Theiler  buzzing  sounder  (Telegraphic  Journal,  Feb. 
15th,  1879,  p.  63)  in  circuit  with  the  sending  battery 
and  key ;  the  signals  were  perfectly  distinct,  even  when 
the  wire  was  laid  in  a  canal  and  severed  in  the  middle. 

Mr.  Preecb  said  that  during  the  late  Ashantee  scare, 
20  miles  of  line,  fully  equipped  with  men,  had  been  got 
ready  for  shipment  by  the  Postal  Telegraph  Depart- 
ment  in  three  days.  He  was  glad  that  the  sounder  had 
been  so  much  used  b^  military  men ;  he  had  always 
advocated  its  use. 

After  a  few  words  of  reply,  the  meeting  adjourned 
till  the  ixth  of  November. 


Iteto  patents— 1881 


2304.  "  Manufacture  of  apparatus  fur  the  exhibition 
of  the  electric  light."    W.  Crookes.     Dated  May  25. 

2323.  "  Secondary  electric  batteries."  J.H.John- 
son. (Communicated  by  La  Society  la  Force  et  la 
Lumiere,  Socidte  Generate  d'EIectricit^.)  Dated  May 
26. 

2331.  **An  improved  system  of  hydraulic  tele- 
graphs." Comte  C.  DB  MoNTBLANc  and  L.  Gaularo. 
Uated  May  27. 

2334.  "  Improvements  in  and  in  furnaces  used  in 
the  metallurgy  of  copper,  and  in  the  method  of  varying 
the  electrical  conductibility  of  copper.  A.  M.  Clark. 
(Communicated  by  J.  Gamier.)     Dated  May  27. 

2344.  "  Electrical  lighting  apparatus."  P.  L.  M. 
Gadot.    Dated  May  27. 

2369.  "  A  new  or  improved  lamp  with  automatic 
regulation  for  the  purpose  of  lighting  by  electricity  and 
effecting  a  regular  and  uniform  approach  of  the  two 
electrodes,  candles,  or  carbons,  in  proportion  as  they 
are  consumed.     S.  Cohne.     Dated  May  30. 

2375.  "  Improvements  in  magneto-electric  machines, 
and  in  permanent  magnets  for  magneto-electric 
machines,  for  magnetic  telephones,  and  in  the  magnet- 
ising of  such  magnets."  H.  E.  Newton.  (Communi- 
cated by  C.  A.  Hussey  and  A.  S.  Dodd.)     Dated  May 

2^94.  "  Electric  circuits."  S.  Prrr.  (Communicated 
by  O.Lugo.)     Dated  May  31.     Complete. 

2398.  "Telephones  or  vocal  sound  telegraphs." 
R.  M.  LocKwooD  and  W.  Van  O.  Lockwood.  Dated 
May  31.     Complete. 


2402.  "  Electric  lamps."  G.  Hawkes  and  R.  Bow- 
MAN.     Dated  May  31. 

2416.  "A  maeneto-electric  machine."  F.Wolff. 
(Communicated  oy  C.  P.  Jurgensen  and  L.  V. 
Lorenz.)     Dated  June  i. 

2437.  "  Metallic  circuits  for  electrical  transmission." 
E.  Edmonds.  (Communicated  by  G.  M.  Mowbray.) 
Dated  June  2.     Complete, 

2449.  "  Apparatus  for  measuring  mechanical  elec- 
trical power."    C.  V.  Boys.     Dated  Jiine  3. 

2482.  *'  Improvements  in  magneto  and  dynamo- 
electric  machines,  or  motors  and  means  and  methods 
for  controlling  their  generative  force."  E.  G.  Brewer. 
(Communicated  by  T.  A.  Edison.)     Dated  June  7. 


ABSTRACTS    OF    PUBLISHED 
SPECIFICATIONS,    1880. 

3765.  *'  Electric  lamps,  &c."  E.  G.  Brewer.  (A  com- 
munication from  abroad  by  Thomas  Alva  Edison,  of 
Menlo  Park.)  Dated  September  16.  is.  2d.  Relates 
to  the  well-known  Edison  incandescent  lamp. 

3885.  "  Telephonic  apparatus,  &c."  William 
Moroan-Brown.  (A  communication  from  abroad  by 
Alexander  Graham  Bell.)  Dated  September  25.  is.  4d. 
Relates  to  Professor  Bell's  photophonic  discoveries,  all 
of  which  are  covered  by  the  patent. 

3894.  "  Electro-magnetic  railroads,  &c."  Peter 
Jensen.  (A  communication  from  abroad  by  Thomas  Alva 
Edison,  of  Menlo  Park.)  Dated  September  25.  xs.6d. 
The  invention  consists  in  a  complete  electro-magnetic 
railway  system,  embracing  the  generation,  distribution, 
and  utilisation  of  electric  currents  as  a  motive  power, 
and  in  the  novel  device  and  combination  of  devices  for 
effecting  the  same. 

3925.  *'  Lightning  conductors."  Samuel  Vvle. 
Dated  September  28.  6d.  Relates  to  the  construc- 
tion, &c.,  of  lightning  conductors,  as  described  on 
page  233  of  this  Journal. 

3964.  "  Magnetq-electric  machines,  &c."  Peter 
Jensen.  (A  communication  from  abroad  by  Thomas 
Alva  Edison,  of  Menlo  Park.)  Dated  September  30. 
lod.  A  portion  of  the  invention  relates  to  the  com- 
mutator brushes,  of  which  there  are  several,  so  that  the 
wear  is  distributed,  and  one  can  be  replaced  at  a  time 
while  the  machine  is  running,  so  that  a  breakdown  is 
avoided.  Another  portion  of  the  invention  relates  to  the 
combination  of  the  prime  motor  directly  with  the 
magneto  or  dynamo-electric  machine,  mstead  of 
through  the  medium  of  belts. 

3971. "  Dynamo-electric  machines,  &c."  A.  M.  Clark. 
(A  communication  from  abroad  by  Alfred  Niaudet  and 
Emile  Reynier.)  Dated  September  30.  lod.  Relates 
to  improvements  in  the  magneto- electric  machine 
described  in  the  Telegraphic  Journal  for  April  ist, 
1876.     {^Provisional  only,) 

4005.  "  Electric  machines."  E.  G.  Brewer.  (A  com- 
munication from  abroad  by  Alexis  Jean  Baptiste  Cance, 
of  Paris.)  Dated  October  2.  6d.  Relates  to  the 
dynamo-electric  machine  described  in  the  Tele- 
graphic Journal  for  October  15th. 

4007.      "  Magneto-electric    apparatus    for    railway 
signalling."    Geminiano    Zanni.     Dated  October   2. 
6d.     The  object  of   this  invention  is  to  provide  means 
whereby  magneto-electric  currents  may  be  vwacjew^Ni^'^ 
utilised  for  s\^naL\\\t\^  oy\  i^\Vn^>j\,    Y\^%  \  \^  "^  KxoreX 
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elevation  of  lh« improved  railway  si^ailing  apparatus  ; 
fig.  3  is  a.  rear  elevation  o[  the  lame  with  the  back  of 
the  case  removed,  and  Rg,  3  is  a  front  elevation  of  Che 
apparatus  with  the  front  of  the  case  and  the  needle-dial 
removed,  and  fig.  4  is  an  end  elevation  of  the  said  ap. 

SaraCus  with  part  of  the  case  removed.    The 
)r  trorking  the  apparatus  is   produced  by  a 
permanent   compound   magnet,    a,    of   the 


inde  or 
ordinary 


horse-shoe  form,  and   a  revoivi 
■ninille  or  axil  carries  a  disc  or 


whose 


the  springs,  d,  d,  rest.  To  impart  the  requisite 
rotary  motion  to  the  armature  there  is  arran^  upon 
A  shaft,  e,  a  toothed  segment  or  rack,  /,  which  gears 


with  a  pinion  on  the  spindle  |oE  the  said  armature. 
This  segment  has  a  to-and-Ero  motion  imparled  to  it 
by  the  handle,  g,  atUched  to  the  shaft,  1,  on  the  out. 
side  of  the  case,  a,  as  shown  in  figs,  i  and  4.  Upon  the 
dial  of  an  indicator  a  needle  hand  or  index.  A, 
moves  to  and  fio ;  this  needle  is  supported  upon 
ao  axis  or  spindle.  A',  provided  with  a  polarised 
magnet,    /r',    so     that    the    needle    can    be     caused 


to  rock  b^  changing  the  polarity  of  the  magnetic 
current  passing  through  the  line'Wire,  thia  change 
of  polarity  being  produced  by  turning  the  handle, 
;,  in  opposite  directions.  The  needle  or  indei 
will  thus  indicate  "line  clear"  or  "train  on  line," 
The  apparatus  is  provided  with  an  electric  bell,  i,  la 
the  same  circuit  as  the  coil  of  the  needle,  A,  The 
switch, },  allows  the  indicator  and  bell  to  be  ant  out  of 


the  circuit  when  the  apparatus  is  to  be  used  as  a 
sending  instrument.  When  it  is  desired  to  give  a 
signal  the  electric  bell  fnd  indicator  at  ^i^e  sending 
station  are  cut  out  of  the  circuit  by  pushing  in  the 
switch,  J.    Whilst  the  switch   button  is  thus  pressed 


u-    "    ' 

1 

ii 

I 

inward,  the  crank  or  handle,  g,  is  turned  and  rotatel 
the  armature,  i,  in  the  field  of  the  permanent  magnet, 
a,  thereby  producing  a  strong  and  continuous  magnetic 
current  which,  passing  thro^igh  the  coils  surrounding 
the  magnet,  h',  on  the  needle- spindle,  h',  .at  the 
receiving  station,  causes  the  said  magnet  and  (he 
needle  to  lock  in  one  or  the  other  direction  according 
to  the  polarity  of  the  magnetic  current  generated,  and 
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|iven  and  the  iwilch,  j,  h  released,  the 
sirrent  will  differ  in  polarity,  that  ii  to  say, 
ttivc  or  negative,  accordiag  to  the  directioo 
he  crank,  g,  ia  rotated.  To  prevent  anj 
displacement  of  the  needle  after  it  has  been 
itber  to  "  line  clear  "  or  "  train  on  line," 
lly  eztendingarm  of  the  magnet,  A*,  is  made 
weight  than  the  lower  arm,  so  that  when  the 
is  caused  to  pass  to  either  side  of  a  vertical 
h  the  axis  of  the  needle  by  the  passage  of  a 
;nrrent  through  the  line  wire  and  the  coils, 
ill  hold  Che  needle  in  position  until  a  reverse 

sent  through  the  said  line  wire.  It  is 
to  change  the  position  of  the  needle  at  the 
tation  if  at  the  sending  station  the  crank  or 

■boa  Id  be  moved  accidentallj  or  by 
M  on  the  part  oE  the  operator  (without 
She  switch)  from  the  position  to  which  it 
umed,  and  should  be  again  moved  in  the 
:tion  as  that  required  to  effect  the  last  ad- 
f  the  needle;  in  such  a  case  the  ringing  of 
all  that  will  be  effected  at  the  receiving 
>  a  reverul  of  the  polarity  oF  the  Current 
;  before  there  can  be  any  readjustment  of  the 

Electrical  signal  ling  and  indicating  apparatus." 
E.  (A  communication  from  abroad  by  Francis 
America.]  Dated  October  ii.  6d.  Relates 
at  signalling  and  indicatinfr  apparatus  for 
or  triegraphic  purposes,  and  comprises  the 
It  of  a  number  of^  synchronously- revolving 
r  the  control  of  a  battery  current  upon  a 
:uit,  but  acting  automatically,  each  at  a 
ime,  to  ring  a   magneto.bell  by   diverting 

putting  to  earth  through  the  magneto-bell 
>-current  generated  at  the  central  office,  in 
in  with  a  device,  under  the  control  of  the 
t  the  central  olfice,  by  which  the  automatic 
>f  the  dial  at  the  central  office  may  be  made 
1  with  the  automatic  operation  of  the  dial  at 
he  out  stations.  It  also  comprises  a  device 
g  when  the  line  is  in  use. 

Electric    lamps   for    locomotive    engines." 

Paluer  Hakdihg.     Dated  October  15.  4d. 

the  lighting  or  signal  lamps  for  locomotive 
id  consists  in  the  application  of  the  electric 
place  or  as  an  addition  to  the  ordinary  signal 
laed  on  the  fore  ^rt  of  the  engine.  The 
lachine  for  producmg  the  electric  current  is 
Iced  by  the  locomotive  machinery  or  by  an 
engine  attached  to  the  locomotive  frame. 
'  Galvanic  batteries."  R.  C.  Ahdbrsoh. 
:tober  30.  4d.  Relates  to  improvements 
c  batteries,  the  object  of  the  improvements 
rovide  a  battery  which  shall  be  both  powerful 
ant  without  necessitating  the  employment 
sent)  of  free  mineral  acid  in  the  negative 
Thereby  the  emission  of  acid  vapours  and 
wasteful  action  of  such  acids  on  the  zinc 
■i  the  battery  are  avoided.  The  zinc  is 
n  preferably  by  a  solution  of  chloride  of 
n.     The  negative  element  (carbon)  is  im- 

a  saturated  solution  of  chromo-chloride  of 

'  Electrical  apparatus  for  operating  bells, 
,nd  telegraphs."  GREaoiBi!  SKHZVAKOfF. 
ober  25,  6d.  The  object  of  this  invention 
duce  a  simple  and  elflcient  apparatus  for 
bells,  signals,  and  telegraphs  by  electricity, 
vertical  section  of  the  apparatus.     Fig.  3  is 


cover,  showing  the  apparatus  when  at  rest.  f^g.  4  is 
a  similar  cra*s-section,  showing  the  apparatus  wRen  in 
motion,  i  itacovermadeof  ebonite,  c  isadlic  of  rMott 
charcoal.  This  disc,  c,  is  fitted  within  the  cover,  b,  and 
secured  to  the  wall  in  any  convenient  way.  The  inner 
surface  of  this  disc,  c,  is  partially  faced,  as  shown,  wiUi 
a  layer,  a,  of  asbestoa.  This  facing  is  caused  to  adhere 
to  Che  charcoal  disc  by  means  ot  a  small  quantity  of 

Earaffin  at  ^he  upper  part  of  the  disc.  The  asbestos 
lyer  is  covered  with  blotting-paper  impregnated  with 
a  concentrated  solution  of  chloride  of  zinc  with  a  few 
drops  oF  sulphuric  acid.  A  plate  of  zinc,  >,  is  placed 
parallel  with  the  face  of  the  layer,  a,  at  a  slight 
distance  therefrom,  and  If  soldered  to  one  end  of  tfas 


copper  rod,  t,  the  other  end  of  which  rod  passes 
through  the  spiral  spring,  d,  and  is  attached  to  the 
knob,  e.  This  knob,  r,  rests  upon  the  spring,  if, 
within  a  circular  recess,  see  fig.  2.  Near  the  edge  of 
the  disc,  e,  is  formed  a  small  circular  hole,  through 
which  is  passed  a  small  split  lube  of  copper,  at  one 


end  ol  which  tube  a  long  tongue  of  copper  is  left ;  this 
split  tube  ot  copper  is  kept  in  place  by  a  small  hollow 
cylinder  of  ebonite,  f',  or  of  other  suitable  material 
fitted  within  such  tube  so  as  to  press  the  latter  against 
the  charcoal  by  expanding  it.  The  said  tongue  of 
copper  is  passed  from  the  interior  to  the  exterior  of 
the  case  over  the  edge  of  the  carbon  disc.  See  fin. 
3,  3,  and  4,  To  the  free  end  of  this  tongoe  the 
negative  wire,  r,  is  attached.     To  the  co^^t  ii^,  t. 
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is  attached  a  strip  or  tongue  of  copper,  <^  to  which  is 
secured  the  electro-positive  wire,  r,  which  passes 
through  the  said  hollow  cylinder,  e^.  These  conduct- 
ing wires  are  continued  to  the  bell  or  other  signal  to 
be  operated  and  applied  thereto  in  the  usual  way  for 
effecting  electrical  action.  The  electro*positive  metal 
must  be  carefully  varnished  on  the  surface  bearing  the 
conducting  appendage.  Before  uniting  the  disc,  c,  to 
the  cover,  b,  there  is  introduced  into  the  lower  part  of 
the  case  at  /,  as  a  reserve,  a  quantity  of  crystals  of 

FIG.3. 


chloro-chromate  of  potass,  coarsely  broken,  and 
moistened  by  a  small  quantity  of  the  exciting  liquid. 
These  crystals  must  not  touch  the  zinc.  When  the 
apparatus  thus  described  is  put  together,  as  shown  in 
fig.  2,  the  lower  portion  below  the  metal  plate,  m,  forms 

riG.4 


the  reservoir  for  the  exciting  liquid,  /,  which,  for  zinc, 
consists  of  a  concentrated  solution  of  chloro-chromate 
of  potass  strengthened  by  an  eighth  part  thereof  of 
sulphuric  acid.  In  operating  the  apparatus,  which 
is  shown  when  at  rest  in  fig.  3,  it  is  only  necessary  to 
press  inwards  the  knob,  e,  which  pushes  the  metal 
plate,  M,  in  close  and  parallel  contact  with  the 
moistened  facing,  a,  as  shown  in  fig.  4,  when  an 
electric  current  is  instantly  produced,  and  the  distant 
signal  thereby  operated. 


The  following  are  the  final  quotations  of  telegraphs  for 
the  13th  inst.:— Anglo-American,  Limited,  S5-SSJ;  Ditto, 
Preferred,  86-87;   Ditto,   Deferred,  27-27J;   Black   Sea, 

Limited,  ;  Brazilian    Submarine,    Limited,   io}-ii; 

Brush  Ljght,  4^-4^  prem. ;  Electric  Light,  i-J  prem.; 
Consolidated  Telephone  Construction,  i-f  prem.;  Cuba, 


Limited,  9i-io;  Cuba,  Limited,  10  per  cent.  Prefeience,  i6{- 
I7i;  Direct  Spanish,  Limited,  3f-4t;  Direct  Spanish,  to  per 
cent.  Preference,  13I-14I;  Direa  United  States  Cable,  Limi- 
ted, 1877,  iof-ii|;  Debentures,  1884,  103-105;   Eastern 
Limited,  loi-ioi;  Eastern  6  per  cent.  Preference,  I2(-I3l; 
Eastern,  6  per  cent  Debentures,  repayable  October,  1883, 
103-106 ;  Eastern  5  per  cent.  Debentures,  lepajrable  August, 
1887, 103-106  ;  Eastern,  5  per  cent.,  repayable  Aug.,  1899, 
107- no;    Eastern   Extension,  Australasian  and    China, 
Limited,  i  i|-i  if ;  Eastern  Extension,  6  per  cent.  Debenture, 
repayable  February,  1891,  109-1x2;  5  percent.  Austnlian 
Gov.  Subsidy  Deb.  Scrip,  1900,  106-X09 ;  Ditto,  registered, 
repayable  1900,  X06-X09  ;  Ditto,  5  per  cent.  Debenture, 
1890,  103-106;   Eastern  and  South  African,  Limited, 
5   per  cent.   Mortgage  Debentures,  redeemable  1900, 
106-109;    Ditto,  ditto,    to  bearer,   X05-X08;   Gcrmaii 
Union  Telegraph  and  Trust,  x  1^-12;  Gk>be  Telegraph  and 
Trust, Limiteid,  (Sk'Ci;  Globe,  6  per  oent.Frefeienoe,  I2f-xaf ; 
Great  Northern,  13-13^;  5    per  cent.  Debentures,  XQ3- 
106;  Indo-European,    Limited,    28-29;  London    Platino- 
Brazilian,  Limited,  5f -6| ;  Mediterranean  Extension,  Limi- 
ted,  2i-2i;   Mediterranean  Extension,  8  per  cent.  Pie> 
ference,9}-ioi;  Oriental  Telephone,  |-i ;  Renter's  Limited, 
IX -1 2;   Submarine,    270-290;  Submarine  Scrip,  af-s}; 
Submarine     Cables     Trust,      XQ3-io6;     West    Cotst 
of  America,  Limited,  4i-4f ;   West  India  and  Ptaama, 
Limited,  2i-2|;  Ditto,  6  per  cent.  First  Preference,  7^-8; 
Ditto,  ditto.  Second  Preference,   6i-7i ;  Western  and  Bra- 
zilian, Limited,  8-8i;  Ditto,  6  per  cenL  Debentures  "A," 
108- 1 10 ;  Ditto,  ditto,  ditto,  '*  B,*'  98-102 ;  Western  Umos 
of  U.  S.  7  per  cent.,  i  Mortgage  (Building)  Bonds,  i2y 
128;  Ditto,  6  per  cent  Sterling  Bonds,  106-xio  ;  Tele- 
graph Construction  and  Maintenance,  Limited,  32-32!; 
Ditto,  6  per  cent.  Bonds,  106-ixo;  Ditto,  Second  Bootts 
Trust  Certificates,  3f-4i ;   India  Rubber  Company,  21- 
22;    Ditto,   6    per  cent.   Debenture,    X07-110;    United 
Telephone,  8i-8i. 


TRAFFIC  RECEIPTS. 


Name  of  Company. 


Anglo-American...  1 881 

1890 

Brazilian  S*marine  i88x 

1890 

Cie.  Franraise    ...  1881 

1890 

Cuba  Submarine...  1881 

1890 

Direct  Spanish    ...1881 

1880 

Direct  U.  States...  1881 

1880 

Eastern    1881 

1896 

Eastern  Extension  1881 

1880 

Great  Northern  ...1881 

1880 

Indo-European    ...1881 

1980 

Submarine   1881 

I8SO 

W.  Coast  America  1881 

1990 

West.  &  Brazilian  1881 

1890 

West  India 1881 

1890 


April.     May. 


£ 

43.9S0 

il.8f0 

15.538 

isim 


3.100 

3,199 

1.337 
U68 

14,660 

•  • 

45.2^ 
U.749 

26,746 
17,720 

18,960 


Rbmaeks. 


•  •  • 


£ 
49»88o 

4i,m 

13,607 
J9,9S1 


3.000 

43.872 
^,993 

29,523 

2x,6rK) 

19,^90 


Not  pubUahed, 

March   reoeipts 
realised  ^3,1 94. 


At  3S  per  word. 


10,484 
ll,30i 

5,470 


9.249 
2,797 

5.560. 
8,776 


Not  published. 

C  Publication  tcnr' 
/     porar 
(    pend« 


\     pograrily     st»> 
'ed. 
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THE  PATENTS  FOR  INVENTIONS  BILL, 

Although  Mr.  Anderson's  Bill  Tor  amending  the 
existins  law  relating  to  Patents  has  been  read  a  second 
time,  it  seems  to  be  certain  that  it  will  not  become 
I  law  during  the  present  session  ;  the  matter  however 
I  caDDOt  long  remain  unsettled,  as  the  pressure 
nrtaich  has  been  brought  to  bear  is  not  likely  to  be 
dimbished.  In  the  debate  which  followed  Mr. 
Anderson's  motion  there  was  a  very  general  con- 
currence of  opinion  that  the  laws  required  altera- 
'  tioD,  though  what  the  alteration  should  be  was 
practically  left  an  open  question.  To  reduce  the 
feel  and  to  lengthen  the  period  during  which  a 
[  pateut  is  good,  are  of  course  the  two  main  elements 
.  required,  and  in  these  two  respects  England  stands 
I  at  a  great  disadvantage  as  compared  with  America, 
and  indeed  with  European  countries.  The  fact 
that  charges  to  patentees  in  Germany,  France, 
Austria,  and  Belgium,  are  teas  than  in  England, 
might  however  be  taken  as  an  argument  against  the 
proposed  reduction  of  the  fees,  for  we  are  not  aware 
(hat  invention  in  the  countries  mentioned  is  so 
remarkably  ahead  of  our  own  country ;  this  fact 
appears  to  have  been  quite  overlooked,  as  it  was 
with  America,  and  America  only,  that  comparisons 
were  made  in  the  debate.  It  appears  thai  ibe  cost 
of  a  patent  in  America  is  35  dollars  for  17  years' pro- 
tection, and  in  this  country  the  cost  is  as  much  as 
875  dollars  for  14  years,  so  that  we  are  charged  35 
times  as  much  as  the  Americans  for  a  less  valuable 
privilege.  The  United  States  Government  does  not 
seek  to  make  a  pro&t  out  of  patents,  but  only  to  pay 
the  expenses  of  the  Patent  Office.  Their  more 
liberal  system,  howe\-er,  under  which  15,000  patents 
were  taken  out  in  a  year,  as  against  3,joo  in  Great 
Britain,  pays  so  well  as  to  leave  a  considerable 
surplus  to  the  ci-cdit  of  the  Patent  Office,  and  the 
Government  is  considering  the  reduction  of  the 
charge  or;^?  to  a  still  lower  figure. 

Cue  of  the  most  beneficial  improvements  sug- 
gested by  Mr.  Anderson  is  the  proposal  to  extend 
the  term  of  the  provisional  patent  from  six  months 
to  twelve ;  the  former  period  is  certainly,  in  the 
majority  of  cases,  barely  sufficient  to  enable  an 
inventor  to  place  his  invention  in  the  market.  But 
it  ia  doubtful  whether  it  is  advisable  to  divide  the 
term  during  which  a  patent  may  be  made  good 


into  various  periods.  Mr.  Andersoa,  in  making 
suggestions  for  changing  the  existing  stale  :of 
affairs,  brought  forward  no  argument  to  prove  that 
it  was  desirable  to  retain  the  present  system  of 
dividing  the  full  term  into  periods,  nor  In  the 
debate  was  anything  said  either  for  or  against  the 
arrangement.  If  the  reform  is  undertaken,  it  is 
to  be  hoped  that  as  simple  and  cheap  a  system  as 
that  adopted  in  America  will  he  framed,  and  there 
is,  we  think,  tittle  likelihood  that  such  a  system  will 
require  an  increase  in  taxation  to  enable  the 
Patent  Office  to  carry  on  the  necessary  work. 


FULLER'S  IMPROVED  MIRROR  SIGNAL- 
LING GALVANOMETER. 

Trb  object  of  this  arrangement,  the  invention  of  Mr. 
J.   W.  Fuller,  is  to   obtain    a   clearer  definition   of 

signals  on  the  mirror  instrument  than  is  poisible 
with  the  existing  apparatus,  and  at  the  same  time  to 
make  these  signals  as  rapid  and  distinct  as  possible, 
so  as  to  obtain  a  high  speed  of  working-  In  order 
to  effect  these  results,  the  bobbin  on  which  the  in- 
sulated wire  is  wound  is  constructed  of  a  peculiar 
shape,  the  opening  or  passage  throughout  its  centre 
being  of  various  dimensions,  diminishing  as  it 
approaches  the  part  to  be  occupied  by  the  mirror  ; 
the  consequence  is  that  the  conducting  wire  when 
wound  upon  it  is  at  different  distances  from  the 
centre,  according  to  the  position  in  which  it  sur- 
rounds the  before-mentioned  opening. 

At  the  end  of  the  central  opening  or  passage  in 
Che  bobbin  a  special  contrivance  is  inserted  for 
holding  the  suspended  mirror,  consisting  of  a  semi' 
funnel-shaped  tube  or  cup,  and  made  so  as  to  suit 
whatever  range  of  reflected  light  may  be  required 
upon  the  scale. 

Fig.  I  is  a  transverse  section  of  the  bobbin  and  coils 
of  the  improved  instrument.  It  is  wound  in  four 
sections,  a,  h,  c,  andrf.  The  front  coil,  section  a.  w,  a, 
has  an  opening  in  the  centre  of  a  size  only  suffi- 
cient to  receive  the  holder,  in  which  the  suspended 
mirror  and  magnet  are  contained.  This  holder  i a 
shown  by  the  fig.  J,  the  mirror  and  magnet  being 
arranged  and  suspended  in  the  usual  manner.  The 
part  of  the  holder  in  which  the  mirror  and  magnet 
are  held  suspended  is  of  cylindrical  form,  and  ^m 
this  two  wings  project  obliquely  to  the  front,  ^ving 
to  the  holder  a  semi-funnel-like  form.  These 
wings,  which  from  their  obliquity  do  not  obscure 
the  light  from  the  mirror  whilst  it  moves  through  a 
sufficiently  large  angle,  render  it  easy  to  change 
the  suspended  magnet  and  mirror  atany  time  when 
it  may  become  desirable.  The  holder  being  taken 
bold  of  by  its  wings  can  he  drawn  out  from  its 
place  in  the  centre  of  the  part  .1  of  the  coils,  and 
put  back  in  an  instant. 

The  section,  a,  of  the  coils  immediately  behind  tlio 
section,  a,  has  an  aperture  through  it  larger  than 
the  aperture  in  the  coil,  a  ;  and  in  the  sections, 
<-  and  d,  the  apertures  are  a^ain  and  again  larger. 
Thus  there  is  a  coniform  cavity  within  the  series  of  { 
coils,  and   in  this  cavity  aw  ittia^i  »iSs>a*J»V  1 
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m  represents  the  ordinaiy  directing  magnet 
«bove. 

Pi^.  3  shows  a  trantverse  section  of  the  emit  of 
the  initnunent,  and  with  it  one  of  the  adjusting 
appliances.     The  latter  consists  of  two  straight 


In  making  the  adjustment  these  rods  can  be  is- 
dependentljr  pushed  inwards  and  drawn  outwanb 
with  the  fingers.  They  can  also  be  moved  togetlicr 
nearer  to  or  further  from  the  suspended  mirrnr,  Ar 
they  are  carried  in  a  holder,  n,  which  is  coupM  I7 


magnetic  rods,  i  and  /,  joined  across,  the  north 
pole  of  one  to  the  south  pole  of  the  other,  by  the 
iron  connecting  piece,  m  ;  there  are  sockets  on  the 
connecting  piece  through  which  the  magnetic  rods, 
i  and  /,  can  slide. 


the  pin,  0,  with  the  slide,  ^  (fig.  i).  TUisBdeliv 
a  screw  cut  upon  its  stem  which  passes  thnni^  M 
thumb  nut,^,,  and  by  turning  this  nut  theihd^A 
is  moved  ta  or  from  the  coils  carrying  tbeadjusujl 
appliance  with  it. 


NEW    ELECTRIC    LAMPS. 
Thr  Grahhb  Arc  Lamp, 
br  htppolvte  fostaise. 

ArrSR  three  months  of  experiments  with  a  score  of 
lamps,  we  have  come  to  the  conclusion  that  the  last 
idea  of  M.  Gramme  has  wived  completeljt  the  problem 
of  fiiity  in  powerful  electric  lamps. 

The  Gramme  regulator,  represented  in  elevation  by 
the  6guie,  ii  arranged  to  show  in  the  same  plan  the 
important  parts  of  the  meciiaDiim. 

In  this  apparatus  the  lower  carbon  holder  is  fiaed, 
the  upper  one  is  movable.  These  conditions  are  not 
indispensable.    M,  Gramme  makes  rqpilators  with  the 


it  fixed,  placed  in  position  withost  ttf 
scieen,  ano  arranged  lo  throw  all  their  light  on  tM 
ceiling,  ftc.  Alt  the  special  forms  possess  the  St* 
essential  parts  in  the  mechanism,  via.,  a  very  peaen^ 
motor,  an  intermittent  elect ro.magn el,  a  w]t)Mln*>4 
movement  distinct  from  the  approaehing  moraMA 
a  carbon  bolder  with  an  eccentric  spring. 

The  mechanism  is  contained  in  a  cylindrical  O* 
fixed  lo  two  end  discs  solidly  connectol  togelhtf  tf 

This  mechanism  is  fonned  of  two  completely  diilii' 
parts,  of  which  the  one  assures  the  progressive  adraRca- 
ment  oE  the  carbons,  and  the  other  the  recession  for  Al 
formation  of  Ihe  voltaic  arc. 

The  upper  electro-magnet  is  attached  to  [b«  ^ 
pieces;  its  armature,  c,  is  fixed  to  the  npper  p*it<* 
the  rods,  S,  b,  which  traverse  the  whole  length  of  At 
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n^lalor,  snd  ar 
•carbon  holder,  a. 
tare,  c,  away  fn 


prolonged  so  as  lo  form  the  lower 

Two  springs,  R,  R,  force  the  orma- 

n   the   poles  of  the  electro -mag  net 

passing. 


I  by  the  positive  teiminal,  which 
li*  in  qominunication  with  the  whole  of  the  regulator ; 
it  passes  by  the  positive  central  tod.  d,  through  the 
upper  carbon,  the  voltaic  arc,  the  lower  carbon,  the 
•negative  rods,  B,  B,  the  electro-maenet ,  a,  a,  and 
leaves  by  the  negative  terminal,  which  is  insulated. 

What  I  am  about  to  describe  constitutes  the  retro- 
grade movement  for  the  formation  of  the  arc.  This 
imovenient  is  not  only  independent  of  the  gearing 
mechanism,  but  it  is  also  removed  as  far  as  possible 
(rem  these.  The  inventor  avoids  thus  the  accidental 
influence  which  might  take  place  lietween  the  two 
magnets. 

The  positive  rod,  D,  is  very  heavy ;  it  is  formed  with 
-a  rack  on  one  side,  and  carries  at  its  extremity  the 

An  eleclro.magn 
resistance,  is  iixEd 
electro -magnet  carries  a  jointei 
lever,  l,  is  hinged.     This  last  is 

^zontal  position  by  the  spring,  v,  ,   , 

the  electro -mag  net,  b,  is  Rxed  lo  the  lever,  L.  A 
screw,  M,  and  a  little  plate,  s,  are  placed  at  the  other 

<xtremi(y  of  the  same  lever.  The  mechanism  is  com- 
pleted by  a  spring,  N,  insulated  from  the  rest  of  the 
sipparatus  and  placed  on  the  piece,  K,  with  B  piece  of 

^ard  rubber  between. 


und  with  a  wire  of  high 
s  of  the  regulator.  This 
inted  piece,  K,  on  which  a 


The  c 


3  from 


'  through  one 


ative  rods,  I 


byn 

14,  it  passes  through  the  latter  to  the  screw,  u,  and  the 
Jever,  i.  So  long  as  the  main  current  preserves  a 
certain  intensity — that  is  to  say,  so  long  as  the  voltaic 
arc  docs  not  become  too  long— the  prate,  s,  locks  the 
clockwork  movement,  and  prevents  the  positive  rod 
from  descending.  But  at  the  moment  when  equilibrium 
■s  destroyed,  the  power  of  the  electro -magnet,  a, 
increases,  the  armature,  t,  is  attracted,  the  lever  oscil- 
lates, and  the  plate,  s,  becomes  raised  and  allows  the 
wherlwork  and,  consequently,  the  rod,  o,  to  descend. 
The  carbons  approach  and  the  arc  becomes  diminished 
in  length.  The  screw,  U,  then  leaves  the  spring,  N, 
and  the  current  ceases  to  traverse  the  electro -magnet,  a. 
The  armature,  i,  pulled  by  the  spring,  u,  regains  its 
ttorizonlal  position  ;  the  contact  oE  the  screw,  u,  with 
the  spring,  n,  again  takes  place.  And  il  the  arc  i^  not 
rigorously  at  its  normal  length,  the  same  movement 
recommences  until  this  result  is  obtained.  The  inter- 
rnittence  in  the  action  of  the  electro -magnet,  a,  has  a 
chief  advantage  in  suppressing  the  variations  of  the 
light  which  is  observable  in  all  the  Other  kinds  oE 
regulators. 

This  advantage  Is  easy  to  explain.  In  all  the  regu- 
lators with  a  powerful  motor  the  movement  of  approach 
oE  the  carbons  is  obtained  by  the  aid  of  an  eiectio- 
tnagnel  and  a  powerful  antagonistic  spring.  When 
the  influence  of  the  electro-magnet  makes  itself  fett — 
that  is  to  say,  when  the  armature  is  attracted— the 
distance  between  the  poles  and  the  armature  becomes 
diminished,  the  equilibrium  between  the  tension  of  the 
antagonistic  spring  and  that  of  the  elect  to -magnet 
becomes  broken  duting  a  certain  period.  The  carbons 
approach  a  little  more  than  they  ought  and  cause  the 
arc  to  become  loo  short  before  the  wheelwork  becomes 
locked.  The  variations  of  the  arc  taiie  place  naturally 
with  the  variations  of  the  intensity  of  the  current  and 
the  luminous  arc  changes  correspondingly,  as  is  so  Well 


the  results  are  othern 
destroyed  between  th 
electro- magnet,  the  loi 
carbons  approach  to  a 


:  spring  and  the 
sm  works  and  the 
everat  hundredths 


:sa  fresh  unlockini 
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manner,  exactly  as  if  it  were  worked  by  automatic 
mechanism  instead  of  being  dependent  on  two  balanced 
forces. 

The  choice  of  a  powerful  motor  in  the  Gramme 
regulator  explains  itself.  In  a  workshop  or  in  every 
other  place,  sheltered  or  unsheltered,  the  dust  and 
oxidisation  interfere  very  rapidly  with  the  proper 
working  of  regulators  having  a  feeble  motor,  and  this 
in  spite  of  the  care  taken  by  those  in  charge  of  the 
apparatus. 

On  examining  the  details  of  the  apparatus,  and 
notably  those  parts  which  refer  to  the  carbon  holder 
and  to  the  electro- magnet,  we  cannot  but  observe  the 
care  taken  by  M.  Gramme  to  give  to  his  regulator  all 
the  durable  qualities  possible,  both  as  regards  the 
solidity  and  good  working  which  characterises  his 
other  mventions. 

By  means  of  tiiis  lamp  and  a  new  machine  with  flat 
electro-magnets,  of  which  we  shall  shortly  give  an 
account,  five  lamps  of  150  burner-power  were  obtained 
with  an  expenditure  of  6  horse-power.  MM.  Sautter 
and  Lemamier  are  actually  constructing,  according  to 
designs  of  M.  Gramme,  a  machine  producing  10  lights 
in  the  same  circuit,  which  will  be  exhibited  at  the 
Electrical  Exhibition,  and  which  will  light  one  of  the 
great  rooms  on  the  first  floor  of  the  Palais  de 
'Industrie. — Revue  Indtistrielle, 


POPP  AND  RESCH'S  PNEUMATIC  CLOCKS. 


At  the  beginning  of  1877  a  system  of  pneumatic 
clocks  was  inaugurated  in  Vienna,  and  this  having 
met  with  great  success,  the  system   has  recently 
been   tried  in  Paris,  where   over  2,000  of   these 
clocks  are  now  working  in  three  districts  only  (the 
piping  in  the  streets  beinc;  over  15  miles,  and  that 
in  the  houses  over  18  mifos  in  length),  and  a  con- 
tract is  actually  under  signature  with  the  munici- 
pality of  that  town  for  supplying  the  pneumatic 
time  to  all  the  public  street  and  monument  clocks 
throughout  the  town,  a  monopoly  of  50  years  being 
granted  for  the  purpose  to  the  Compagnie  Gcn^rale 
des  Horloges  Pneumatiques,  which  company  in- 
tends at  the  same  time  to  extend  the  pneumatic 
distribution  of  time  to  private  houses  and  firms 
throughout  the  whole  area  of  Paris.    A  very  im- 
portant and  similar  contract  is  also  at  present  under 
the  consideration  of  the  Vienna  municipal  autho- 
rities.    These  facts   prove  that  the  installation  of 
the  pneumatic  principle  has  passed  quite  beyond 
the  experimental  stage,  and  is  now  quite  a  practical 
success. 

The  clocks  are  worked  hj  air  compressed  at  the 
central  works  and  stored  mto  receivers  or  reser- 
voirs at  a  low  pressure,  which  is  sufficient  for  the 
work  to  be  done.  Systems  of  piping  radiate  from 
the  central  works  through  the  town  in  which  it  is 
proposed  to  pneumatically  distribute  the  time.  The 
systems  of  piping  are  somewhat  analogous  to  the 
gas  piping,  as  smaller  pipes  are,  as  is  the  case 
with  gas,  branched  from  the  mains  into  the  houses, 
and  branched  again  from  the  ascending  branch  pipes 
into  rooms  and  apartments,  &c. ;  but  with  this  ex- 
ception, that  they  are  of  much  smaller  dimensions 
altogether,  the  main  pipes  not  exceeding  one  inch 
internal  diameter.  A  main  clock,  which  is  accu- 
rately timed  by  means  of  a  special  contrivance. 


every  minute  opens  a  valve,  which  allows  the  com- 
pressed air  to  be  discharged  in  the  systems  of  piping. 
A  very  short  time  afterwards  the  same  valve  is 
shut,  and  the  systems  of  piping  put  in  communica- 
tion with  the  atmosphere,  by  which  the  compressed 
air  which  they  contain  is  discharged.  This  forward 
and  backward  motion  of  the  compressed  air,  which 
is  repeated  automatically  every  minute,  causes  a 
bellows  contained  in  each  clock  to  correspondingly 
ascend  and  descend,  the  ascending  motion  forward- 
ing! ^y  means  of  a  ratchet  wheel,  the  hands  of  the 
clock  one  division,  or  one  minute,  at  a  time,  the 
circumference  of  the  ratchet  wheel  being  divided 
into  60  divisions. 

The  mechanism  for  working  each  dock  is  shown 
by  fig.  I,  and  it  is,  as  can  be  seen,  of  the  simplest 
character.  The  ratchet  wheel  is  connected  direct 
to  the  minute-hand  and  to  the  hour-hand  by  the 
usual  gearing.  The  pawls,  it  will  be  seen,  are 
maintamed  m  their  proper  position  by  behig 
weighted,  so  that  they  cannot  well  get  wrong. 

When  it  is  desired  to  make  the  clock  a  striking 
one  the  movement  of  the  ratchet  lever  winds  up 
the  striking  mechanism. 

The  normal  clock  for  regulating  the  pulsations  of 
compressed  air  every  minute  is  shown  in  general  .- 
view  by  fig.  3.     By  means  of  mechanism  some- 
what similar  to  the  striking  mechanism  of  a  clock 
an  eccentric  on  one  of  the  wheels  of  the  train  makcfc 
at  a  given  time  a  half  revolution,  thus  movint^ 
valve  and  liberating  the  compressed  air  into  a# 
street  mains.   This  valve  is  kept  open  for  20  secoodtP 
and  then  the  eccentric  makes  another  half  reto-' 
lution,  which  shuts  the  compressed  air  off  and  puts 
the  street  mains  in  communication  with  the  atmo- 
sphere. 

Fi^.  3  is  an  elevation  partly  in  section,  and  fig.  4 
a  honzontal  section  of  a  balanced  side  valve  which 
effects  the  distribution  of  the  compressed  air. 

This  valve  is  constructed  as  follows  : — ^The  com- 
pressed air  is  admitted  from  the  reservoir  through 
the  tube,  P,  into  the  valve  chest,  0,  by  the  orifice  or 
inlet,  R.  The  orifice  or  outlet  through  which  the 
air  passes  from  the  valve  chest  into  the  system  of 
pipes  is  shown  at  s,  and  an  escape  pipe  for  the  same 
at  T.  When  the  slide  valve,  u,  is  in  its  normal  posi- 
tion the  outlet,  s,  and  the  exhaust-pipe,  t,  communi- 
cate, and  the  air  in  the  conduit  pipes  of  the  system 
is  at  the  same  pressure  as  the  atmosphere. 

At  the  proper  time  the  controlling  clock  actuates 
the  rod  of  the  valve  by  means  of  the  connecting  rod, 
V,  and  the  lever,  x,  and  the  slide  valve  is  thereby  so 
operated  that  it  uncovers  the  outlet,  s,  whilst  cover- 
ing  the  escape-pipe,  t,  but  without  covering  the 
air-inlet,  R.  The  compressed  air  then  enters  the 
outlet,  s,  penetrates  into  the  conduit  pipes,  and 
actuates  the  clocks  in  the  circuit.  The  slide  valve 
then  returns  to  its  original  position,  the  orifices,  & 
and  T,  are  put  in  communication,  and  the  com-  i 
pressed  air  in  the  system  escapes. 

To  diminish  the  friction  of  the  slide  valve  upon 
its  seat,  the  slide,  u,  is  provided  with  a  cylinder,  uS 
in  which  a  piston,  u^,  works  ;  upon  its  rod  a  roller, 
Y^  is  mounted,  travelling  upon  a  cross-bar,  2,  firmly 
fixed  in  the  interior  of  the  valve  chest ;  thus  the 
friction  of  the  slide  upon  its  seat  is  to  a  great  extent 
transformed  into  rolling  friction  by  the  action  of  the 
roller,  v>,  upon  the  cross-bar,  z.  In  practice  the 
I  friction  of  the  slide  upon  its  seat  will  be  found  to  be 
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no  more  than  that  caused  by  Iho  pressure  of  the  air 
upon  its  surface  dimmUhed  hy  that  of  Ihe  pUton. 
that  is  to  say,  it  is  reduced  to  oae-tifth  of  what  it 
would  be  if  the  slide  were  not  balanced  by  the 
arraDgement  above  described. 

The  air  at  the  central  station  is  compressed  in  a 
reservoir  10  a  comparatively  high  pressure,  and  then 
passes  into  another  reservoir,  where  it  is  automati- 
cally reduced  to  the  working  pressure  for  distribu- 
tion by  the  normal  clocfc- 

Tho  Compagnie  Ginerale  des  Horloges  PneU' 
matiques,  who  work  thesvsiem,  purpose  introducing 
it  into  England,  and  for  ifiis  purpose  have  appointed 
Mr.  J.  A.  Berly  their  sole  agent  and  representative 
in  this  country.  The  clocks,  we  believe,  will  be  put 
up  free  of  expense,  and  a  rental  of  about  iss-  per 
annum  charged  for  their  use.  The  system  seems 
likely  to  come  into  general  use,  though  we  should 
not  be  surprised  if  at  some  future  date  the  small 
bellows  in  the  clocks  were  replaced  by  small  electro- 
magnets. This  at  least  would  have  the  advantage 
of  making  all  the  clocks  correspond  exactly  each 
minute  with  the  normal  clock,  whereas  under  the 
pneumatic  system  those  clocks  which  are  farthest 
away  from  the  controlling  station  would  be  a  great 
many  seconds  slower  than  those  which  are  nearer. 
This,  however,  is  not  a  point  of  great  importance 
for  general  purposes. 


I 


UPON  A  MODIFICATION  OF  WHEATSTONE'S 
MICROPHONE  AND  ITS  APPLICABILITY  TO 
RADIOPHONIC  RESEARCHES. 


By  ALEX.  GRAHAM  BELL. 


In  A< 


igust,  1 


I 


).  I  directed  attention  to  the  fact  that 
)rdiaphragm3  of  various  materials  become 
sonorous  when  exposed  to  the  action  of  an  intermittent 
beam  of  sunlight,  and  I  stated  my  belief  (hat  the 
sounds  were  due  to  molecular  disturbances  produced  in 
the  substance  composing  the  diaphragm.*  Shortly 
afterwards  Lord  Rayleigb  uodertooka  mathematical  in- 
vestigation of  the  subject,  and  came  to  the  conclusion 
that  the  audible  effects  were  caused  by  the  bending  of 
the  plates  under  unequal  heating.f  This  explanation 
has  recently  been  called  in  question  by  Mr.  Preece,J 
who  has  expressed  the  opinion  thai  although  vibrations 
may  be  produced  in  the  discs  by  the  action  of  the  inter- 
mittent beam,  such  vibrations  are  not  the  cause  of  Che 
sonorous  effects  observed.  According  to  him  the 
aerial  disturbances  (hat  produce  the  sound  arise  spon- 
taneously in  the  air  itself  by  sudden  expansion  due  to 
heal  communicated  from  the  diaphragm,  every  increase 
of  heal  giving  rise  to  a  fresh  pulse  of  air,  Mr.  Preece 
I'as  led  to  discard  the  theoretical  explanation  of  Laid 


He  was  thus  forced — by  Ihe  supposed  ins 
Ihe  eiplanatian — to  seek  in  some  other  d 
cause  of  the  phenomenon  observed,  and  i 
quence  he  adopted  the  ingenious  bypothesii 


above.     But  the  experiments  which  had  proved  utt. 
J   successful  in  the  hands  of  Mr,  Preece  were  perfectly 
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successful  when  repealed  in  America  under  better  con- 
ditions of  eiperiment,  and  Ihe  supposed  necessity  for 
another  hypothesis  at  once  vanished,  t  have  shown  in 
a  recent  paper  read  before  the  National  Academy  of 
Science*  that  audible  sounds  result  from  the  expan- 
sion and  contraction  of  the  material  exposed  to  Ihe 
beam  ;  and  that  a  real  to  and  fro  vibration  of  the  dia. 
phragm  occurs  capable  of  producing  sonorous  eflecls, 
H  has  occurred  to  me  that  Mr.  Preece's  failure  to 
delect  with  a  delicate  microphone  the  sonorous  vibra- 
tions  thai  were  so  easily  observed  In  our  experiments 
might  be  explained  upon  the  supposition  that  he  had 
employed  the  ordinary  form  of  Hughes'  microphone 
shown  in  fig,  i,  and  that  the  vibrating  area  was  con- 
fined to  the  central  portion  of  the  disc.  Under  such 
circumstances  it  might  easily  happen  that  both  the 
support^  a  ft,  of  the  microphone  might  touch  portions 
of  the  diaphragm  which  were  practically  at  rest.  It 
would  of  course  be  interesting  to  ascertain  whether  any 
such  localisation  of  the  vibration  as  that  supposed 
really  occurred,  and  I  have  great  pleasure  in  showing 
to  you  to-night  the  apparatus  by  means  of  which  this 
point  has  been  investigated  (ira  fig.  3). 

Theinstrument  is  a  modification  of  the  form  of  micro- 
phonedevisedin  1837  by  thelate  Sir  Charles  Wheatstone, 
and  it  consists  essentially  of  a  stiff  wire,  one  end 
of  which  Is  rigidly  attached  to  the  centre  of  a  metallic 
diaphragm,  B.  In  Wheatitone's  original  arrange- 
ment the  diaphragm  was  placed  directly  against  the 
ear,  and  Ihe  free  extremity  of  the  wire  was  rested 
against  some  sounding  body,  like  a  watch.  In  the 
present  arrangement  the  diaphragm  is  clamped  at  the 
circumference  like  a  telephone-diaphragm,  and  the 
sounds  are  conveyed  to  Ihe  ear  through  a  rubber 
hearing-lube,  c.  The  wire  passes  through  the  per- 
forated handle,  and  is  exposed  only  at  the  extre- 
mity.    When    the    point     was   rested     against    the 


centre  o(  a  diaphragm  upon  which  was  focussed  an 
intermittent  beam  of  sunlight,  a  clear  musical  tone  was 
perceived  by  applying  the  ear  to  the  hearing-tube,  c. 
The  surface  of  the  diaphragm  was  then  explored  with 
Ihe  point  of  the  microphone,  and  sounds  were  obtained 
in  all  parts  of  the  illuminated  area  and  in  the  corre- 
sponding area  on  the  other  side  of  the  diaphragm. 
Outside  of  this  area,  on  both  sides  of  the  diaphragm, 
the  sounds  became  weaker  and  weaker,  until  at  a 
certain  distance  from  the  centre  they  could  no  longer 
be  perceived. 

At  the  pointswhereonewould  naturally  place  the  sup- 
ports of  a  Hughes'  microphone  (w  fig.  1)  no  sound  was 
observed.  We  were  also  unable  to  detect  any  audible 
effects  when  the  point  of  Ihe  microphone  was  rested 
againstthesupportto  which  the  diaphragm  was  attached. 
The  negative  results  obtained  in  Europe  by  Mr.  Preece 
may  therefore  be  reconciled  with  the  positive  results 
obtained  in  America  by  Mr.  Tainter  and  myself.  A 
still  more  curious  demonstration  of  localisation  of 
vibration  occurred  in  the  case  of  a  large  metallic  mass. 
An  intermittent  beam  of  sunlight  was  focussed  upon  a 
brass  weight  (1  kilogramme),  and  the  surface  of  Ihe 
weight  was  then  explored  with  the  microphone  shown 
in  Rg.  3.  A  feeble  but  distinct  sound  was  heard  upon 
touching  the  surface  within  Ihe  illuminated  area  and 
for  a  short  distance  outside,  but  not  in  other  parts 

In  this  experiment,  as  in  the  case  of  the  thin-  dia- 
phragm, absolute  contact  between  the  point  of  the 
microphone  and  the  surface  explored  was  necessary  in 
order  to  obtain  audible  effects.  Now,  I  do  not  mean 
to  deny  that  sound-waves  may  be  originated  in  the 
manner  suggested  by  Mr,  Preece,  but  1  think  that  our 
experiments  have  demonstrated  that  the  kind  of  action 
described  by  Lord  Rayleigh  actually  occurs,  and  that 
it  is  sufficient  to   account  for  Ihe  audible  effects  o' 


THE  WESTON  ELECTRIC  LIGHT  SYSTEM.   : 


■~Ths  Weston  Electric  Light  system,  which  has 
»-eceotly  been  introduced  into  this  country,  claims 
"Reproduce  the  electric  light  more  practically  an  li 
■■^seonomically  than  any  known  system.  The 
1  ighl  is  stttted  to  be  entirely  free  from    the  dis- 


The  Weston  machine  runs  st  a  comparatively  low 
speed  with  light  belts,  and  is  very  free  from  spark- 
ing at  the  brushes. 

While  there  are  some  points  of  resemblance  in 
the  construction  of  the  various  light  machines,  Ihe 
armature  used  in  the  Weston  machine  differs  from 
any  other  form  In  use. 

This  armature,  which  is  shown  by  the  figure,  is 


agreeable  blue  and  violet  rays  which  are  so  trying 
lo  the  sight  and  which  give  the  ghastly  appearance 
to  the  complexion.  The  arc  is  peculiar  for  its 
great  steadiness,  being  maintained  at  the  point  of 
the  carbon,  instead  of  moving  from  side  to  side,  as 
'n  other  divided  lights. 


k 


constructed  of  sectional  plates  of  metal,  with  space 
between  each,  in  such  a  manner  as  lo  be  opposite 
similar  slits  or  openings  in  the  inductors  of  the 
large  iron  electro- magnets.  When  in  motion  the 
current  of  air  passes  out  of  these  slits,  being  pro- 
pelled from  the  centre  to  the  surface  by  centrifugal 
forceon  the  same  principle  as  the  action  of  a  rotary 
fan  blower.  This  continuous  current  of  air,  taken 
in  cool  at  the  centre,  and  blowingoutattheclccM.m.- 
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fcrence,  is  most  eflfectual  in  keeping  the  machine 
cool. 

In  the  Weston  lamp  the  lower  carbon  is  fixed,  and 
the  upper  one  is  suspended  from  a  rod  which  is 
capable  of  sliding  freely  up  and  down,  but  whose 
motion  is  regulated  by  small  clamps  worked  by 
an  electro-magnet.  When  the  magnet  is  excited, 
its  attraction  closes  the  clamps  and  draws  the  carbon 
up.  When  the  current  becomes  weakened,  the 
clamps  relax,  and  allow  the  carbon  to  slide  down. 
The  carbons  employed  in  the  lamps  are  claimed  to 
be  of  very  high  quality,  so  that  they  bum  with 
great  steadiness. 

During  the  last  week  an  exhibition  of  the  Weston 
apparatus  has  been  held  at  the  Albany  Works, 
Buston  Road,  by  the  exhibitors  of  the  Maxim 
light.  Ten  lamps  were  driven  from  one  machine, 
and  all  burned  with  great  regularity  and  steadiness. 

A  very  large  number  of  the  machines  and  lamps 
are  being  imported  into  this  country.  The  larger 
machines  will  drive  over  20  lights. 


WiottB. 


Electric  Fire  Alarm. — By  M.  A,  Ledien. — This 
instrument  consists  of  a  piece  of  wood  connected  to  the 
wires  of  a  constant  battery,  such  as  that  of  Daniell,  by 
means  of  strong  copper  screws  sunk  up  to  the  head. 
This  piece  of  wood  is  kept  always  slightly  moist  by 
being  wrapped  in  some  porous  material,  communicating 
by  means  of  filaments  of  the  same  substance  with  a 
vessel  of  water.  It  is  placed  in  the  interior  of  the 
powder  magazine,  or  other  store,  whose  temperature  it 
is  necessary  to  watch.  The  battery  is  outside,  and  a 
very  sensitive  galvanometer  is  introduced  into  the  cir- 
cuit. This  gralvanometer  indicates  by  the  movements 
of  its  needle  the  variations  in  the  dryness  of  the  wood. 
It  is  placed  fully  in  view,  and  the  needle  may  be  ar- 
ranged so  as  to  sound  an  electric  alarm-bell  on  reaching 
zero. — Compies  Rendus. 

Clocks  Wound-up  by  Electricity. — H.  Fuster,  of 
Posen,  has  sent  to  the  Electrotcchnisch  Verein  the 
drawing  of  a  clock  which  winds  itself  up  by  means  of 
electricity. 

Joseph  Zimber,  of  Furtwanger,  has  solved  the  same 
problem,  and  his  clock,  described  in  the  German 
patent,  No.  12649,  i^  arranged  essentially  in  the  same 
manner  as  that  of  Fuster. 

Drs.  Van  Feilitzsch  and  Holtz,  of  Greifswalde, 
have  constructed  an  electro-magnet  of  uncommon  size 
for  the  Physical  Institute  of  the  University  of  Greifs- 
walde. The  weight  of  the  core  is  628  kilos, ;  the 
number  of  layers  of  wire  is  25,  and  the  weight  of  the 
wire,  275  kilos. 

Division  OF  the  Electric  Light. — By  Professor 
M.  Avennarius. — The  principle  upon  which  the  author 
bases  the  distribution  of  the  electric  light  consists  in 
making  electric  burners  which  derive  their  current 
from  a  source  of  electricity  independent  of  each  other. 
Suppose  that  in  the  circuit  of  a  dynamo-electric 
machine  four  electric  burners  are  introduced,  I.,  II.,  III., 
and  IV.  In  this,  which  has  been  hitherto  the  common 
connection  of  the  lights,  every  fault  of  one  of  the  lights. 


say  I.,  occasions  a  weakening  of  the  cumnt,  iDvolriif, 
of  course,  an  enfeebled  aotion  of  the  remaining  lighte, 
II.,  III.  and  IV.,  which  again  reacts  upon  the  carrot 
and  upon  the  burning  of  No.  I.  A  light  which  is  per- 
fectly constant,  if  introduced  singly  into  a  dreoit,  majr, 
therefore,  in  the  above  case  waver  very  peiceptibl^. 
But  as  all  the  lights  of  the  circuit  are  ezpued  to  tbe 
same  conditions  as  I.  the  faults  of  all  are  repiodoced 
in  each,  and  regular  burning  is  out  of  the  questioe. 

That  only  burners  of  equal  strength  can  be  introdaoed 
into  such  a  circuit  is  self-evident.  But  i£  we  suppose 
each  light  fitted  with  a  lateral  branch,  i,  a,  3aiid4. 
so  that  the  current  is  divided  before  entering  eadi  of 
the  liehts,  a  part  of  it  only  passing  the  light  and  the 
rest  the  side-branch,  we  may  conceive  conditions  which 
may  make  the  lights  so  far  independent  o£  each  other 
that  their  burning  may  be  perfectly  satisfactory.  These 
conditions  are  :— 

1 .  The  current  must  chiefly  pass  through  the  li{ht 
and  not  through  the  side-branch,  in  order  not  to  occi* 
sion  any  loss  of  work  by  heating  the  latter. 

2.  Any  weakening  of  the  burning  of  a  light  (coO' 
sequently  an  increase  of  the  resistance)  must  cause  a 
more  easy  passage  of  the  current  through  the  side- 
branch,  so  that  even  the  extinction  of  ught  i.  mvf 
involve  no  appreciable  change  in  the  burning  of  (be 
others. 

If  we  leave  regulators  out  of  consideration,  oal/ 
three  kinds  of  conductors  are  possible:— 

1.  If  conductors  of  the  first  class  are  used,  i>, 
metallic  wires,  those  which  answer  the  first  cooditioo 
will  not  fulfil  the  second,  and  conversely. 

2.  If  non-conductors  are  used,  f .  e.,  condensers,  their 
capacity  must  be  very  great.  When  using  vamiihed 
silk  or  tin-foil,  Avennarius  found  that  a  condeaser- 
surface  of  20  square  metres  was  too  small  to  keep  vp 
the  current.  Jablochkoff  succeeded  with  a  condenser 
of  200  square  metres.  But  on  considering  the  expense 
which  such  a  condenser  involves,  and  the  changes 
which  the  varnish  suffers  from  time  and  from  tbe 
action  of  the  current,  the  hope  of  solving  the  problem 
in  this  manner  must  be  abandoned. 

3.  The  question  may  be  solved  by  the  use  of  coo* 
ductors  of  the  second  class,  t.^.,  liquids. 

Suppose  we  have  a  voltameter,  e.g.t  platioum  ia 
water  acidified  with  sulphuric  acid.  As  is  well  known, 
a  current  will  not  pass  through  unless  the  electromotor 
force  of  the  battery  equals  two  Daniell's  elements.  U 
we  connect  n  voltameters  to  form  an  apparatus,  which 
we  may  name  a  polariser,  the  electromotive  force  most 
'--  2  n  Daniells  in  order  that  the  current  may  traverse 
this  polarisator.  If  we  have  to  do  with  alternating 
currents  (such  as  are  used  for  Jablochkoff  candles),  »e 
can  divide  the  time  during  which  the  stream  retains  a 
constant  direction  into  two  parts.  In  the  first  tbe 
electromotor  force  of  the  machine  does  not  reach  2  n 
Daniells,  and  the  entire  current  passes  through  the 
light ;  in  the  second,  where  it  exceeds  2  n  Danidls,  the 
current  is  divided  according  to  known  laws.  It  is  easy 
to  arrange  the  polarisation  and  the  resistance  of  the 
apparatus  so  as  to  fulfil  conditions  i  and  2.  As  con* 
cems  the  decomposition  of  the  liquid  in  the  polariser, 
the  gases  which  are  evolved  during  one  direction  of 
the  current  recombine  when  it  takes  the  opposite 
direction,  and  no  decomposition  of  the  liquid  is  expe- 
rienced. Hence,  consequently,  there  is  no  expenditure 
of  work  to  be  feared  in  this  direction.  The  mort  im- 
portant result  obtained  is  the  mutual  independeooe  of 
the  lights.     Hence  follows  i — 

1.  The  number  of  the  lights  can  be   considerabif 

increased. 

2.  Lights  of  different  strength  can  be  introduced 
into  one  and  the  same  circuit. 
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3.  |[  one  of  the  platei  o[  the  polariMt  is  movable, 
its  rsaUtaoce  can  be  varied,  and  the  corresponding  light 
c*o  be  made  to  barn  mora  strongly  or  more  feebty  at 
pleasore. — Ztitichri/l  fir  Angtwandtt  EltetrieitSlsMrr. 

OM  THI  DlSTKIBUriUHOrTMlELECTaiC  CURBINTS. 

— Bf  M.  Biillouin. — The  author  consider*  a  wire  con. 
nccted  at  its  ends  with  a  system  a!  closed  conductors, 
or  with  accumulators  of  such  a  size  that  the  intensity 
of  the  current  in  the  whole  wire  can  be  regarded  as 
constant  in  any  moment.  The  electromotor  force  in 
the  wire,  ■,  results  from  the  formula  : — 

«  =  K  <■  +  /^    (J  W  .■  +  2  W  J)    +    Ij-  +  V  .  —  V  . 

V  I  and  V  1  are  the  variable  electrostatic  potential* 
•t  the  end  of  the  wire  ;  K  the  resistance  of  the  wire,  a 
the  electro  dynamic  potential ;  w  the  potential  of  thi 


permanent  magnets  from  deformations  of  the  wire  and 
■ts  relative  changes  of  place. 

He  then  considers  a  system  of  parallel  wires  whose 
•nda  are  connected  by  the  other  unbranched  wires  of 
the  dicuit.  He  finds  that  the  single  streams  do  not 
in  general  fallow  Ohm's  law.  The  latter  comes  into 
force  only  when  the  total  energy  of  the  intensity  of  the 
current  in  each  wire  has  the  same  value  at  the  end  of 
the  period  as  at  the  beginning.  This  is,  e.g.,  attained 
when  the  induction  is  elicited  by  the  movement  of 
magnets  or  currents  situate  outside  the  wires,  or  by  a 
change  of  their  intensity;  or  when  single  spirals  in  the 
brandies  of  the  currents  nnrolve  360"  round  a  diameter, 
or  when  all  the  spirals  which  have  an  inductive  action 
upon  each  other  revolve  180'  without  the  action. — 
Journal  dt  Physique. 

On  AH  ExpencuENT  OF  Plvcker's.— By  J.  Moutier, 
— If  a  cylindrical  magnet  is  placed  in  the  middle  of  a 
magnetic  bell,  and  if  a  point  of  the  bell  is  connected  by 
a  wire  with  the  upper  end  of  the  bell,  a  current  passes 
through  the  wire  if  any  one  of  the  three  parts  of  the 
magnet  is  moved.  The  electromotor  force  of  the 
current  is  independent  of  the  speed  of  the  magnet,  and 
depends  merely  on  the  relative  speed  of  movement  oF 
the  bell  to  the  wire.  Independently  of  an^  hypothesis 
on  the  nature  of  galvanic  currents,  Moutier  considers 
that  this  phenomenon  cairbe  explained  by  the  "  electro- 
tonic  "  state  which  is  produced  in  the  state  of  rest  in 
the  magnet,  the  bell,  and  the  wire.  On  account  of 
symmetry  this  condition  remains  unaltered  when  the 
magnet  and  the  brtl  and  the  wire  revolve  together,  but 
only  when  the  relative  positions  of  the  parts  of  the 
system  are  charged  by  a  movement  of  the  bell  or  the 
wire.— S«//.  Sac.  Philomath. 

Ot  the  Electric  Behaviour  of  Flaxe.— By  W, 
Holti. — The  author  prefixes  to  his  own  experiments  a 
general  account  of  all  researches  on  the  electric 
behaviour  of  flame.  His  own  experiments  refer  chiefly 
to  the  changes  of  the  form  and  colour  of  flames  when 
positively  or  negatively  electrized.  The  flames  are  here 
so  arranged  that  they  form  in  a  manner  one  o(  the 
electrodes  of  an  influence  machine.  The  positive  flame 
becomes  bluer,  narrower,  moie  painted,  whilst  similar 

Shenomena  are  scarcely  perceptible  in  the  nezalive 
ame.  The  latter  displays,  however,  a  curious  pheno- 
menon j  its  point  is  turned  towards  its  own  conductor. 
Hereby,  according  to  the  strength  of  the  electrisation 
and  the  width  of  the  aperture  of  the  burner,  an  inter- 
mittent and  a  constant  retrogression  may  be  distin- 
nished.  The  negative  flame  tatres  the  most  curious 
shape  when  it  issues  from  a  large  disc,  or  when  it 
bums  round  a  metal  cylinder.     It  is  then  bent  back- 


wards towards  the  metal  surface,  either  in  a  curre  or 
an  angle,  according  to  the  strength  of  the  electrisation. 
Its  point  in  the  latter  case  is  divided  into  two  tufts  of 
a  peculiar  shape,  which  on  their  part  make  movements 
more  or  less  sfmilar. 

Further  differences  result  if  a  conducting  body  is 
held  opposite  to  a  fiime  which  bums  as  an  electrode. 
At  a  considerable  distance  each  flame  bends  towards 
it ;  on  approaching  nearer  there  occurs  a  repulsion  of 
the  negative  and  an  attraction  of  the  positive  flame. 
In  the  latter  case  the  attraction  extends  only  to  the 
upper  mare  luminous  part,  not  to  the  foot  of  the  flame 
which   is  still  repelled.     Herewith   is  connected    the 


The  pointed  form  of  the  positive  iiame  is  the 
that  It  readily  drives  a  wheel  with  vanes,  whilst  the 
negative  flame  scarcely  sets  it  in  motion.  All  these 
and  other  distinctions  appear  especially  in  an  unmixed 
gas  flame,  or  in  that  of  stearine,  wax,  or  tallow,  less  in 
the  flame  of  alcohol,  and  least  in  that  of  a  Bunten 
burner,  being  the  less  manifest  the  richer  tiie  flame  in 
oxygen. 

The  phenomena  in  question  are  produced  not  merely 
on  direct  electrisation,  but  also  when  the  flame  is 
exposed  to  the  influence  action  of  a  large  disc.  If  a 
flame  is  introduced  between  two  smaller  electric  discs, 
it  inclines  to  the  negative  side,  spreading  itself  Oat. 
With  a  certain  strength  of  current  it  vibrates  to  and 
fro  like  a  pendulum,  and  displays  a  peculiar  stratifica- 
tion. These  phenomena  also  occur  the  less  the  richer 
is  the  flame  in  oxygen.  It  is  accordingly  probablethat 
carbon  and  hydrogen  are  attracted  more  to  the  nega- 
tive, but  oxygen  more  to  the  positive  pole,  perhaps — 
likeevery  distinctively  polar  attraction^n  consequence 
of  a  certain  uni-polar  conductivity  of  the  substance  in 
question.  The  retrogression  oF  the  flame  is  thus 
explained  :  the  point  of  the  flame  loses  more  electricity 
by  influence  than  it  receives  by  conduction.  A  strip  of 
paper,  one  end  of  which  is  pasted  to  a  large  ball, 
displays  similar  movements  as  soon  as  the  free  end  is 
pointed  and  made  more  conductive.  There  are  two 
causes  why  the  neg.itive  becomes  rclro^rade.  Either 
the  point  of  the  flame  has  here  an  exceptional  radiating 
power,  or  the  foot  of  the  flame  is  here  an  exceplionatly 
bad  conductor.  The  former  supposition  agrees  with 
the  experiments  of  Wiedemann  and  Ruhlmann,  and  the 
latter  with  Erm  an's  observation  on  the  uni. polar  con- 
duction of  flames.  Olher  grounds  speak  in  favour  of 
the  existence  of  an  uni-polar  conduction.  The  resist- 
ance observed  by  Hittorf  at  the  negative  electrode 
experiments,  since  if  negative 
:o  the  flame  with  more  difficulty, 
:  have  more  difficulty  in  making 

Herwig's  explanation  of  the  above  resistance  by  the 
assumption  of  a  negative  specific  electricity  does  not 
agree  with  the  facl  that  the  flame  is  drawn  exactly  to 
the  negative  pole.  It  may  otherwise  be  concluded  that 
the  specific  electricity  of  flime  can  play  no  essential 
part  in  the  phenomena  above  mentioned.— IfiWr- 
mattn's  BcMitlcr. 

The  Earl  of  Crawford  and  Balcarres,  F.R.S.,  has 
been  appointed  British  Commissioner  to  watch  over 
British  interests  at  the  forthcoming  electrical  exhibition 
at  Paris,  The  appointment  of  his  lordship,  who  is 
better  known  as  [jtrd  Lindsay,  has  been  received  with 
great  approval.     The  exhibition  will  open  on  August  1st 
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that  his  fonn  is  in  reality  better  than  M.  Faure's  modi- 
fication, as  the  latter  cannot  be  charged  except  bv  a 
battery,  whereas  the  simple  lead-plates  can  be  worked 
by  a  magneto-electric  machine. 

•  A  TKLKPHONK  has  recently  been  patented  (Patent 
No.  243,156,  filed  Jan.   29th,   1881)   by   Mr.  C.   W. 


Raymond,  of  New  York.  In  this  telephone,  which  is 
shown  by  the  figure,  there  is  a  supplemental  diaphragm 
which  covers  the  mouthpiece. 

The  whole  of  the  text  of  the  revised  version  of  the 
New  Testament  was  transmitted  from  New  York  to 
Chicago  on  the  evening  of  May  20th.  It  consisted  of 
110,000  words,  and  was  started  on  four  wires  at  5.30  p.m. 
At  6  p.m.  eight  wires  were  used ;  at  7.30  p.m.  sixteen 
wires,  and  at  845  p.m.  twenty  wires.  It  was  finished 
at  12.20  a.m. 

Lloyd's  Committee  have  made  application  to  the 
Clyde  Lighthouses  Trust  for  accommodation  at  Cum- 
brae  for  an  operator  to  work  a  telegraph  signalling 
station  there.  The  request  has  been  granted  by  the 
Trust,  so  that  there  is  now  every  prospect  of  having 
telegraphic  communication  from  that  quarter  very  soon. 
Lloyd's  Committee  are  also  making  inquiry  as  to  which 
would  be  the  best  point  in  the  North  Channel — ^Tory, 
Innistrahul,  or  Rathlin — for  establishing  another  sig- 
nailing  station,  and  the  same  committee  have  further 
in  view  the  propriety  of  establishing  a  signalling  station 
at  Pladda  or  on  the  Holy  Isle. 

A  PATENT  (No.  242,343,  filed  April  i6th,  1881)  has 
been  taken  out  in  America  by  Orazio  Lugo  for  a  tele- 
graph   circuit    consisting,   as  shown,   of    an    electric 
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conductor  formed  of  two  or  more  solenoids  con- 
nected  together  in  series,  and  having  the  helical  con- 
ductor  of  each  solenoid  joined  to  the  axial  conductor 
of  the  next  solenoid  in  series  in  each  direction,  and  vice 
versd, 

A  RECENT  observation  by  Herr  Holtz  throws  some 
light  on  the  question  as  to  the  penetration  of  electricity 
into  the  mass  of  an  insulating  plate.  He  held  an 
ebonite  disc  of  if[  mm.  between  the  pointed  discharge- 
rods  of  a  Holtz  machine,  then  laid  the  charged  disc  on 
a  table  (bein^  diverted  from  an  experiment  of  another 
kind  he  had  mtended).     In  about  a  quarter  of  a  minute 


he  heard  a  weak  diacbarge,  and  f<rand  the  disc 
broken.  He  repeated  the  effect  with  another  disc 
Considering  (he  says)  that  the  charge  of  the  plate,  after 
this  was  \St  to  itself,  could  not  possibly  nave  beea 
strengthened,  but  must  have  diminished  rather,  the 
result  proves  unmistakably  that  the  opposite  electri- 
cities must  come  next  one  another.  The  effect  was  not 
obtainable  with  glass  discs. 


A  TRAMCAR  has  been  driven  in  Plaris  by  means  of 
Faure's  accumulators.  It  conveyed  forty  persons  at  the 
rate  of  six  miles  an  hour,  the  motive  power  being  i6» 
Faure  batteries,  weighing  i81b.  each,  altogether  2,§8olb. 

During  the  past  four  rears  the  overhead  wires  b 
London  have  bc«n  reduced  from  i  ,720  miles  to  500,  aad 
the  underground  work  increased  from  3.350  to4j8B^ 
There  has  thus  been  a  reduction  of  i,ajo  miles  in  the 
overhead  work,  and  an  increase  of  1,038  miles  10  tlie 
underground  work,  so  that  the  total  mileage  of  line  btf 
been  reduced ;  this  is  due,  however,  to  a  better  arrange- 
ment of  the  circuits. 

The  telephone  shown  by  the  figure  has  been  patented 
(No.  242,204,  filed  Dec.  17th,  1881)  in  America  hf 
Mr.  C.  A.  Hussey.     It  consists  of  a  diaphragm,  a  per- 


manent magnet  of  continuous  or  endless  form  provided 
with  poles  or  consequent  points,  one  or  more  of  which 
extend  towards  the  centre  of  the  diaphragm,  and  which 
are  wound  with  wire. 

An  improved  form  of  standard  resistance  ooil  ha» 
been  devised  by  Professor  Fleming,  of  the  Caveodisb 
Laboratory,  Cambridge.  The  wire  forming  the  resist- 
ance, instead  of  being  bedded  in  paraffin  wax  as  in  the 
old  forms  of  coils,  is  surrounded  by  an  air  space.  This 
arrangement  has  the  great  advantage  of  enabling  the 
wire  to  take  the  temperature  of  the  medium  in  which 
the  whole  arrangement  is  immersed,  in  a  few  minutes. 

Swan  Electric  Lamp  at  Pleasliy  Colliery.^ 
The  Royal  Commissioners  upon  Accidents  in  MineSr 
including  Professor  Abel,  Mr.  Warington  Smyth,  Pro- 
fessor l^ndall,  and  others,  made  an  examination  last 
week  of  the  experiments  on  the  application  of  electric 
lighting  to  coal  mines  which,  are  being  carried  oat  at 
the  Pieasley  Colliery,  near  Mansfield.  The  pits  are 
about  1,600  ft,  deep,  and  the  workings  are  veky  extes* 
sive,  but  in  the  present  instance  the  light  was'  applied 
to  three  workings  only,  situated  at  a  distance  of  abost 
one-third  of  a  mile  from  the  bottom  of  the  pits.  The 
Swan  system  was  adopted,  and  the  arrangements  weft 
carried  out  by  Messrs.  R,  E.  Crompton  and  Co.  The 
lamps  themselves  were  inclosed  in  lanterns  of  a  veiy 
ingenious  construction,  designed  and  made  by  Messrs* 
Crompton,  which  enabled  the  very  fragile  glass  holba 
to  be  carried  about  without  fear  of  accident,  and  at 
the  same  time  rendered  it  impossible  that  the  frao* 
ture  of  the  lamp  within  could  cause  an  explosion* 
inasmuch  as  the  air  inside  the  lantern  would  suffice  for 
the  instantaneous  combustion  of  the  carbon  filaments 
before  the  flame  could  be  communicated  to  the  external 
air.  In  working  the  coal,  the  men  undercut  the  face  to 
the  depth  of  some  five  or  six  feet,  and  the  superincanu 
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bant  mass  is  then  brought  down  by  iredges  or  bl»it- 
Ittg,  It  is  said  thtt  tba  new  lamp  wu  Found  to  be 
^mirably  suited  for  the  rnjuirements  of  the  worKen, 
'sidca  it  not  only  gave  a  ligiit  many  times  as  intense  as 
tbe  lights  it  replaced,  but  it  was  equally  biilliant  in 
whatever  position  it  was  placed,  and  it  required  ab- 
solutely DO  attentioD.  In  addition  to  the  lamp*  which 
were  used  in  the  actual  workings  of  the  pit,  the  pit 
bottom  was  lighted  up  with  similar  lamu,  Tlia 
■amber  of  lights  emplcned  was  94  in  all,  which  were 
worl^  by  the  current  of  an  ordinary  Gramme  machine 
driven  by  a  portable  engine  placed  near  ihe  lop  □{  the 
■pout  shaft. — Jtttmal  oj  lit  Society  of  Arli. 

Mb.  Edison  has  asked  for  130  horse-powel  at  the 
fortbconiing  electricaJ  esbibition  at  Paris,  to  work  his 
Isige  generator. 

Mr.  W.  H.  Sawvh  has  patented  in  Ihe  United 
States  (I>atent  No.  343,055,  filed  Jan.  17th,  1881)  the 
form  of  electric  communicator,  which  is  shown  by  the 
fignie.    In  this  invention  the  indicating* drop  is  held 


^itsnpright  position  bya  permanent  magnet,  whereby 
ii  obtiated  the  throwing  down  of  the  drop  by  jarring, 
*irieols  of  air,  rebounding,  or  other  unintentional 
Vrodes.  There  is  a  pendant  armature,  D,  provided 
^ith  pin,  o,  a  pivoted  drop,  i,  and  a  magnetic  pin,  f, 
^he  pendant  armature,  d,  is-provided  with  a  removable 
wiEw,  o',  a  tciew  or  contact -piece,  if,  having  a  wire. 
t,  omnected  to  it,  and  a  wire,  k',  electrically  connected 


DuBLtif  Elbctkic  Light  Conpahv,  Lihitbd.— 
'Ka  undertaking  has  been  formed  with  a  capital  of 
^150,000  in  £iO  shares,  of  which  the  first  issue  is 
7J00  shares,  for  the  purpose  of  introducing  the  electric 
^t  in  Dublin  for  public  and  domestic  use.  The 
fiospectus  states  that  the  company  bave  entered  into 
•a  agreement  with  the  Anglo- American  Brush  Electric 
l^t  Corporation  of  London— the  owners  of  the 
**  Brush  "  Patents — to  sell  their  patent  machines,  lamps, 
Ac,  and  all  futnre  improvements  thereon,  exclusively 
■0  the  company,  for  Ihe  county  and  city  of  Dublin. 
The  price  to  be  paid  to  the  Anglo-American  Corpora- 
tiM  IS  ^i,OGO  in  cash  and  ^,000  In  shares.  The 
Mapany  are  in  negotiation  for  the  lighting  of  several 
nilway  stations,  factories,  &c. 

H.  Ehili  BlltLiNKit,  who  claims  to  bave  been  the 
original  inventor  of  the  contact  telephone,  has  patented 
io  America  (Patent  No.  Z4i,<j<3,  filed  Dec.  snd,  1879) 
the  fetm  of  the  instrument,  shown  by  the  figure.  His 
claim*  io  bis  patent  are  as  follows  : — 

I,  In  a  eontact'telephone  or  microphone,  the  com- 


bination, with  the  diaphragm  and  electrode  vibrated 
by  it,  and  a  spring  and  electrode  carried  thereby,  of  a 
second  spring  projecting  over  and  parallel  with  the 
first-named  spring,  and  means,  as  indicated,  for  adjust, 
ing  its  pressure  against  Che  latter,  and  consequently  of 
the  two  electrodes  against  eacb  other,  substantially  as 
described. 

a.  In  a  con  tact- telephone  or  microphone,  an  elastic 
electrode,  which  is  pressed  against  Ihe  opposite  elec- 
trode by  a  spring,  which  can  be  shortened  or  lengthened 
as  and  for  the  purpose  described. 

3.  In  a  contact-leiephone  or  microphone,  the  com. 
bination  of  a  vibrating  surface  forming  one  electrode, 
and  being  carried  by  a  diaphragm  In  contact  with  a 
curvilinear  convex  surface  forming  the  opposite  elec. 
Irode,  the  latter  being  attached  to  a  flat  spring,  tbe 
ebsticity  of  which  is  adjustable,  substantially  as  and 
for  tbe  purpose  set  forth. 

4.  In  a  contact -telephone  or  microphone,  the  com- 
bination of  a  vibrating  surface  forming  one  electrode, 
in  contact  with  Ihe  elastic  opposition  electrode,  tbe 
latter  being  pressed  against  the  former  by  a  movable 


piece,  a,  attached  to  a  stationary  spring,  substantially 
as  and  for  the  purpose  set  [orth. 

5.  The  combination,  with  a  spring  and  electrode 
carried  Ihereby,  of  a  second  spring  held  stationary  at 
one  end,  and  arranged  10  bear  against  the  spring 
carrying  the  electrode,  and  means,  as  indicated,  for 
adjusting  its  pressure,  substantially  as  described. 

Telegraphic  CoMMumcATroN  with  Shetland. — 
The  Shetland  Islanders  have  a  grievance  in  the  very 
frequent  interruptions  in  the  telegraphic  communication 
between  Shetland  and  Ihe  South.  There  was  nol  a 
single  week  all  last  winter  that  one  or  two  annoying 
stoppages  did  not  occur.  The  Una  passes  over  the 
Orkney  Islands   and  through    its  impetuous  tideways. 

it  lies  on  a  rocky  bottom.  Early  In  the  spring  this  matter 
was  brought  under  the  notice  of  the  Pos  master- 
General  ;  but  Mr.  Fawcett  stated  that  a  new  li  ewould 
cost  iio,00O,  and  that  the  present  cable  did  1  ol  pay. 
On  March  6th  the  cable  brake  altogether,  a  d  since 
then  Shetland  has  been  entirely  without  communication 
with  the  South  by  wire.  A  memorial  was  then  for- 
warded to  the  Post  master- General,  in  which  it  was 
argued  that  the  sole  possible  trade  of  Shetland — its 
fishing — depended  upon  telegraphic  communication 
wilh  Ihe  markets  for  its  development.  Mr,  Fawcett 
promised  that  no  time  would  be  lost  in  sending  a  tete< 
graph  ship  to  repair  the  existing  line.  The  Shel- 
landers  argue  that  it  is  not  fair  to  hold  them  responsi. 
ble  for  the  sum  of  ^£4,000,  which  is  annually  expended 
upon  repairs,  almost  the  whole  of  which  are  rendered 
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ijuceiiary  bj-  the  breakages  in  Orkney  ;  and  that  for  a 
■   exceeding  Ihe  amount  expended  every  two 

tears  on  such  repairs  they  could  have  a  diiecl  cable, 
fing  on  a  sandy  bottom  all  Ihe  way,  and  slecringclear 
o(  all  tidewaysand  land  connections,  which  would  last 
without  repair  for  twenty  year^  to  com*.  They  appeal 
to  Ihe  memberg  of  the  British  House  of  Commons  to 
tielp  those  who  ace  trying  all  they  can  to  help  Ihem- 

Telephonb  School. — A  telephone  training  school 
has  been  established  at  Upper  Norwood,  with  (tie 
object  of  giving  its  pupils  thorough  practical  instruc- 
tion as  electrioians  and  experts,  with  a  view  to  meet 
the  demand  (or  such  persons  -which  is  constantly  in- 
creasing. Mr.  C.  E,  Winter,  Ulc  o£  the  Postai  Tele- 
graph Department,  is  Ihe  principal  of  the  school. 

Thh  Elbcthlc  Lloht  in  the  Commons. — The 
second  expenment  of  lighting  the  House  o(  Commons 
by  eleclrici^  during  a  dehale  was  recently  mn.de,  and 
the  results  were  much  mote  satisfactory  than  those  on 
Ihe  previous  trial  a  fortnight  ago.  Mr.  S.  Lefevre  in 
the  House,  however,  on  Tuesday  last,  in  reply  to  Mr. 
O'Shea,  stated  that  he  gathered  from  the  general 
opinion  of  members  that  they  were  not  satisfied  with 
the  result  of  the  experiments;  but  they  were  made 
under  considerable  disadvantages.  He  would  postpone 
further  experiments  until  the  recess.  Twelve  Brush  arc- 
lights  replaced  the  seventy-two  gas  ring-biimers  in  the 
body  of  the  Hous«,  and  ihirty-tivo  small  Swan  lights 
took  the  place  of  the  gas  jets  un^er  the  galleries. 

The  Electbjc  Light  tn  Edinbuhoh.— It  is,  we 
understand,  proposed  to  select  the  Brush  system  for 
CT  peri  mentally  lighting  Prince's  Street,  the  North 
Bridge,  and  the  Wnverley  Bridge.  The  cost  of  Che 
three  months'  experiment  will  be  about  £igo,  but 
should  the  Town  Council  be  satisfied  with  Ihe  results 
attained,  the  machines  and  other  apparatus  can  be  pur- 
chased for  ^£3,400  less  the  above  sum.  It  is  also  con- 
templated to  establish  a  circuit  to  Holyrood,  so  that 
the  Palace  square  may  be  well  lighted  during  ficr 
MajWty's  stay  in  the  city.  The  directors  of  the  North 
British  Railway  Company  have  arranged  with  Che 
Town  Council  for  the  lighting  of  Ihe  Waverley  Station 
by  electricity. 

The  Telechone  in  Hamburg.— The  establishment 
ol  a  lelephonic  network  in  Hamburg  (says  a  German 
contemporary)  is  progressing  most  rapidly,  Two 
hundred  and  thirty-one  offices  ace  already  open,  and 
.almost  every  office  and  place  of  business  in  the  town 
will  ultimately  be  lelephonically  connected. 

At  a  meeting  of  the  Edinburgh  Plans  and  Works 
Committee,  held  on  the  :6lhult.,  leave  was  asked  to 
erect  poles  for  telephone  wires  In  various  parts  of  the 
city  on  properly  belonging  to  the  Corporation.  Permis- 
sion was  given,  and  an  annual  rental  of  zs.  6d.  per  pole 
imposed,  A  conversation  took  place  on  the  dangers  of 
overhead  wires,  but  no  recommendation  made. 


E  inhabilants  of  Bur 
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Scotland,  have  reported  in  favour  of  a  portion  of  lb? 
surplus  branding  fee  being  expended  in  aiding  t1>f 
PosC-Oflice  to  extend  telegraphic  communication  to 
some  of  the  remote  fishery  districts, 

Bv  the  erection  of  two  new  lines,  and  the  substitution 
of  telephones  for  Whealstone's  A. B.C.  on  the  preriously 
existing  lines,  the    Poit-ORice    has    pul    the     Doadee 

central  police- station  inlelephoniccommunication  wilt 
the  various  district  stations,  including  Lochee. 
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STORAGE  OF  ELECTRICITV. 

Ta  the  Editor  0/ Tug  TsLECRAPnic  Journal. 

Sir, — Since  many  are  now  interested  in  the  s^-caltcd 

storage  of  electricity.  I  venture  to  describe  a  battery 

which  I  have  recently  devised,  which  gives  very  positive 

Two  carbon  plates  are  placed  in  a  solution  of  sulphate 
of  zinc  i  the  zinc  in  solution  is  easily  deposited  On  Iht 
plate  connected  with  the  negative  pole  of  a  small 
Gramme.  The  battery  thus  treated  has  then  a  zinc  and 
a  carbon  plate,  and  is  ready  foe  use.  When  it  has  run 
down  il  is  again  connected  with  the  Gramme  and  re- 
charged, and  is  again  ready  for  use,  no  zinc  being  lost, 
I  have  made  another  farm  of  the  same  battery  in  which 
two  surfaces  of  mercury  lake  the  place  of  the  two  ear- 
bon  plates,  one  surface  becoming  an  amalgam  of  zinc, 
I  am  now  making  exact  measurements  of  all  that  taku 
place,  and  hope  shortly  to  be  able  to  make  the  resulu 
known.  It  is  obvious  that  a  large  amount  of  waste  in 
telegraph  batteries  might  be  reduced  by  subjecliog  tht 
sulphate  of  zinc  to  electrolytic  action. 
Faithfully  yours. 

FREDERICK  JOHN  SMITH. 
Taunton,  June  ijth.  1881. 

ELECTRIC  LIGHTING  IN  THE  CITV. 
To  the  Edilor  of  Thb  Telegraphic  Journau 
Sir,— Referring  to  the  letter  of  your  cortespondeot, 
"  Electrician,"in  your  last  number,  I  will  take  as  coriect 
his  statements.  These,  however,  do  not  in  any  way  alter 
my  views  regarding  the  simplicity  which  is  io 
"  Jablochknif,"  even  in  its  working  details.  I  mif 
here  remark  that  when  Ihe  Embankment  lights  ir 
first  started  the  commutation  or  change  of  cam 
took  place  every  hour  and  a  half,  and  from  each 
individual  lamp-post.  On  a  renewal  of  Conlrac 
increase  on  the  number  of  lights  used,  an  improvi 
took  place,  and  one  or  two  circuits  were  switched  f  tun 
the  same  spot.  Progress  has  steadily  gone  00  nhoc, 
and  now  by  the  plan  adopted,  there  is  nothing  to  prevcDl 
any  number  of  lamps  being  at  once  lit,  and  all  com- 
mutation going  on  from  the  engine  house  itjclf. 
The  "  life  "  of  the  candle  is  now  three  hours,  and  I  have 
no  doubt  before  long  thai  wlU  be  much  increased.  |1 
matters  little,  as  before  said,  what  the  modut  affratiH 
is,  aa  long  as  a  light,  good  and  pleasant  totheeyeM 
to  colour,  is  given,  and  at  a  price  below  gas.  NoWi 
whether  two  or  twenty  wires  are  required,  1  maiani" 
that  a  system  which  enables  three  or  four  men  to  wotk 
and  control  from  one  spot,  in  Some  cases  far  distiM 
from  where  the  light  is  to  be  used,  any  lUimbeKiC 
electric  lamps,  is  itself  simplicity.  The  wire*  connected 
with  its  working,  whether  few  or  many,  are  merely* 
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matter  of  capital  sunk,  and  if  I  jizdg^  bj  the  quantity 

used  in  telegraphy  and  the  results  obtained,  I  have  no 

fear  of  the  operation  of  the  "  Tablochkoff  "  system  of 

•iactric  light  being    prejudiced    or   impaired  by  the 

question  of  number  or    length   of  wire.      That  the 

Metropolitan    Board    of    Works    have    now    got  a 

contract  for  the  Embankment  on  this  system,  costing 

them  less  than  gas,  and  giving  them  a  light  transcen- 

dently  greater,  is,  I  believe,  a  fact,  and  speaks  volumes. 

Comparisons  are,  doubtless,  odious ;  but  you  will  allow 

me  to  call  your  correspondent's  attention  to  the  three 

systems  now   before  the  public.     The    Metropolitan 

Board  or    Works    have   been    lighting    their    great 

thoroughfare  for  nearly  three  years  "  without  a  failure 

for  a  single  hour,"  without  a  change  of  a  single  screw 

to  plant  or  lamp,  save  such  as  was  necessary  upon  the 

estension  or  renewal  from  time  to  time  during  the 

above-named  period.      Another  system   within  three 

Booths  of  its  appearance  had  to  suspend  altogether 

for  a  fortni|^ht,  re-layine  wires  and  taking  down  the 

whole  of  their  lamps;  mmile.a  third,  after  advocating 

■Ufhts  of  immense  intensity,  placed  at  a  great  altitude, 

jiave  already  lowered  them  50  per  cent.     I  say  nothin? 

ia  the  last  two  cases  of  the  occasional  disablement  and 

want  of  action — this  all  regulators  are  heir  to.     The 

tuHcmy  of  continuous  currents  is  not  disputed ;  but 

lince  it  is  attended  by  drawbacks  which  have  puzzled 

electricians  of  all  nations  for  nearly  50  years,  I  mean 

.the  unequal  combustion  of  the  electrodes,  the  cause 

beinj^  *' regulators,"  more  or  less  regular,  from   the 

.earhest  lamp  to  the  multitude  we  have  lately  seen 

.JpAtented,  I  think  that  the  claim  for  M.  Jablochkoff's 

invention  (the  merit  of  simplicity)  is  but  scant  justice. 

It  is  indeied  a  wonderful  invention,  and  the  French 

nation  took  that   view  of  it  when  bestowing  on  its 

•nthor  the    Legion  of  Honour  and  the  Gold  Medal 

nt  the  Exhibition  of  1878.    I  must  sav  I  have  looked 

in  vain  for  anything  that  can  approacn  it  in  scientific 

as  well  as  practical  value. 

Your  obediently, 
Junior  Carlton  Club.  ELECTRON. 


TELEPHONIC  PERTURBATIONS. 

To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — I  read  with  interest  the  communication  of  your 
correspondent  "  Telephone,"  in  the  last  issue  of  the 
Journal,  on  the  subject  of  telephonic  perturbations,  in 
vhich    several    experiments  which  had   been    made 
were  carefully  described.     Several  deductions  from  the 
experiments  were  also  given,  upon  which,  with  your 
.permission,  I  will  venture  a  few  remarks. 
.    In  the  first  place,  it  will  generally  be  admitted  by 
those   who    have  had  any    experience  of  telephones 
that  M.  Gaiffe   is  perfectly  right  in  concluding  that 
part  of  the  disturbance  heard  in  the  telephone  is  due 
to  causes  other  than  induction.     If  the  office  "  leads  " 
,<rf  the    telephone,    especially   those    of   the   primary 
circuit,  are  allowed  to   rub  against  each    other,  or 
against  another  object,  the  sound  is  reproduced  in  a 
■magnified  form  in  the  telephone ;  and  it  is  quite  possible 
Chat  the    friction  at  a  loose   "binder"  may  produce 
•onnd  in  the  telephone  in  like  manner,  or,  as  your  cor- 
respondent suggests,    it   may  be    partly    due  to  the 
vibratory  action  of  the  wind.     Is  it  correct,  however,  to 
«ay  that  the  wind   "  sets  up  currents  "  in  the  wires  ? 
Axe  not  these  peculiar  noises,  if  they  are  really  caused 
by  the  wind,  simply  waves  of  sound  ? 

Secondly,  I  cannot  conceive  why  it  is  necessary  to  put 
telephone  drcQxti  to  a  different  earth  from  telegraph 
axcuits,  and  I  have  not  experienced  the  difficulty  referred 
to  by  "  Telephone."     If  he  found  that  by  using  the  earth 


of  a  teUgra^  circuit  the  movements  of  the  telegraph 
apparatus  %vere  reproduced  in  the  telephone,  his  earth 
must  have  been  very  imperfect,  offering,  as  it  must 
have  done,  a  resistance  equal  to  that  of  the  telephone, 
or,  what  is  more  likely,  the  earth  wire  must  have  run 
for  some  distance  alongside  other  wires  in  actual  use, 
and  thus  caught  up  the  induction.  At  the  same  time, 
if  the  water  pipes  of  a  town  are  used  at  one  end  of  the 
line,  and  a  copper  plate  at  the  other,  a  sufficient 
difference  of  potential  may  thus  be  obtained  to  excite 
the  telephone. 

Thirdly,  galvanometers  might  be  used  on  telephone 
circuits,  but  there  are  many  decided  objections  to 
them.  In  the  meantime,  when  an  interruption  occurs, 
renters  presumably  examine  their  connections,  and, 
although  galvanometers  were  supplied,  they  could  do 
no  more.  It  is  useless  to  argue  that  renters  would  be 
enabled  to  indicate  where  the  lineman  should  be  sent. 
They  could  not  do  so  without  short-circuiting  their 
apparatus,  a  proceeding  which  would  be  more  likely 
to  create  than  diminish  faults.  Any  testing  that  is 
required  can  best  be  done  by  the  lineman  when  he 
arrives  with  his  detector,  and,  although  he  has  to 
walk  the  entire  length  of  the  average  telephone  circuit, 
the  "  travelling  and  other  expenses  "  will  not  be  very 
serious.  The  cost  of  the  galvanometers,  and  the 
resistance  they  would  add  to  the  circuit,  are  also 
important  considerations — so  important,  indeed,  that 
even  in  short  telegraph  circuits  their  use  has  been 
abandoned. 

Yours  obediently, 

Edinburgh,  June  2yd,  1881.  INDUCTION. 


IMPROVED  ELECTRO-MOTIVE  ENGINE. 
To  the  Editor  of  The.  Telegraphic  Journal. 

Sir, — Referring  to  the  article  on  an  electro-motive 
engine  on  page  229,  I  should  be  very  glad  to 
receive  the  following  information,  either  from  the 
writer  of  the  article,  or  some  of  your  valuable  corre- 
spondents. 

(i.)  Would  the  electro-motive  engine  driven  by  three 
of  the  bichromate  cells  give  one  man-power?  if  not, 
what  power  might  be  expected,  also  how  many  cells 
and  what  size  would  be  required  to  give  one  man- 
power ? 

(a.)  What  quantity  of  solution  should  How  through 
each  cell  per  hour  ? 

(3.)  Would  it  do  to  let  the  solution  flow  out  of  the 
first  cell  into  the  second,  and  then  into  the  third  one  ? 
if  not,  why  ? 

(4.)  What  would  be  the  weight  of  the  electro -motive 
engine  giving  one  man -power,  also  the  probable  cost  ? 

VOLT. 
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24J84.  "  Improvements  in  and  relating  to  the  neutra- 
lisation of  inauced  currents  caused  in  telegraph  and 
telephone  lines  by  currents  in  other  lines  attached  to 
the  same  posts  or  supports."  W.  P.  Thom  pson.  (Com- 
municated by  F.  Van  Rysselberghe.)     Dated  June  8. 

2492.  *'  Improvements  in  electric  lamps  and  the 
manufacture  thereof  and  in  systems  thereof."  P.  J  ensb  n. 
(Communicated  by  T«  A.  Edison.)     Dated  June  8. 

2495.  '*  Electric  arc  lights."  £.  G.  Brewer.  (Com- 
municated by  T.  A.  Edison.)     Dated  June  8. 
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aSJJ.  "  Electric  cables,"  G.  E.  GoURAND.  (Com- 
municated by  P.  B.  Delan;  and  E.  H.  Johnson.}     Dated 

2S38'  "  Eleetrie  and  magnelic  breaks,  method  ot 
utilising  the  energy  required  to  stop  a  railway  train  or 
Other  vehicles  suddenly,  and  in  the  utilisation  of  such 
brakes  and  connecliona  for  various  purposes  on  trains 
and  vehicles."     M.  R.  Ward.     Dated  June  lO. 

2S42.  "  Improvements  in  electrical  insulated  wires 
and  conductors  and  in  the  means  of  insulation  of  the 
same."    S.  J.Mackib.     Dated  June  14. 

■SS4-  "Apparatus  for  receiving  and  transmitting 
signals  by  electricity."  A.  F.  St.  Georcb.  Dated 
June  13. 

3563.  "  Electric  lamps,"  0.  0,  Andr^.  Dated 
June  13. 

3571.  "Improvements  in  electric  lamps  and  in 
means  for  bringing  a  number  of  carbons  successively 
into  circuit  and  tor  varying  or  eKtinguishing  the  light. 
H.  E.  Newton.  (Communicated  by  C.  A.  Hussey  and 
A.  S.  Dodd.)     Dated  June  14. 

2573-  "  Improvements  in  means  for  supporting  and 
protecting  wires  and  other  conductors  used  for  electrical 

Sirposes."  H.  E.  Newton.  (Communicated  by  C-  A. 
ussey  and  A.  S-  Dodd.)     Dated  June  14. 

2591.  "Improvements  in  the  manuiacture  of  tele- 
graphic or  telephonic  conductors  or  cables,  and  in 
(nochinery  therefor."  W.  R-  Lakk.  (Communicated 
by  H.  A.  Clark.)     Dated  June  14. 

2S?3-  "  Electric  clocks."  A.  M.  Clabkb.  {Com- 
munieated  by  J.  Schweizer.)  Complete.  Dated  June  14, 

3606.  "Electric  accumulators  or  secondary  bat- 
teries."    A.  MuiRHEAD.      Dated  June  15. 

2607.  "  Improvements  in  electric  bells ;  applicable 
also  to  relays  and  other  electrical  mechanism."  W,  F. 
Granville.     Dated  June  15. 

3612.  "Construction  of  electric  lamps  and  appa- 
ratus foreleclric  lighting."  W.  Crookes.  Dated  June  15. 

3.61S.  "Governing  dynamo -electric  machines  and 
electro -dynamic    machines."      J.    Jameson.       Dated 
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^3S-  "An  improved  floating  apparatus  for  gene- 
rating and  conveying  electricity  for  the  production  of 
the  electric  light  ard  the  transmission  of  power." 
W.  C.  Johnson  and  S.  E.  Phillips.     Dated  June  16. 

3703.  ■' Electric  appliances  for  moving  and  other, 
wise  operating  upon  train  and  like  carriages."  J. 
Richardson.     Dated  June  20. 

371 1,  "  Electric  danger  alarms  or  signals,  and  other 
safety  appliances  for  railways."  S.  A.  B.  Putnam. 
Dated  June  31. 

3712.  "Improvementsinthemethod  of  transmitting 
secret  correspondence  by  telegraph  or  other  public 
mediums,  also  in  the  apparatus  to  be  employed  therein." 
D.  NicoLL.     Dated  June  21, 

2739.  "Improvements  in  the  mode  of,  and  appa- 
ratus for,  distributing  electricity,  applicable  to  the 
production  ot  the  electric  light,  and  for  other  purposes.'' 
H.E,  Newton.   (Communicated  by  A.  Gravier,)   Dated 

t6l.     "A  newer  improved  electro -magnetic  induc- 
machine  for  dividing  a  direct  current  into  alternate 
ents."      L.    A.     GhotH.      (Communicated    by    D. 
LaehaussJe.)     Dated  June  34. 

2770.  "  Electrical  resisting  mediums  more  particu- 
^lariy  adapted  for  use  in  vacuum  and  other  electric 
:l*mpi  and  tubes."    R.  H.  CoURTfiNAY.    Dated  June  24. 


3783,  "Secondary  baiteries."  H.  E.  Nbwtok. 
(Communicated  bv  Soci^tt  Unlverselle  d'Etectncit£ 
Tommasi.)      Dated  June  25. 

37&8.  "  Means  or  apparatus  employed  in  obtainiii' 
tight  by  electricity."  B.  J.  B.  MILLS.  (Communicated 
by  F.  Million.)     Dated  June  25. 

3807.  "Telegraph  cables  and  mher  conductors  of 
electricity."  A.  C.  Ranvhard  and  J.  A.  FLUtlKO. 
Dated  June  27, 

ABSTRACTS    OF     PUBLISHED 

SPECIFICATIONS,  1S80. 
4081.  "Electrical  signal  apparatus  for  railways." 
W.  R.  Lake.  (A  communication  from  abroad  bv 
Alfred  Lemaire  and  Edmond  Lebnin,  both  of  Paris.) 
Dated  October  7.  6d.  Relates  to  apparatus  for  sig- 
nalling on  railways,  which  apparatus  is  particularly 
adapted  for  use  in  connection  with  single  lines.  Rg.  1 
is  an  elevation  of  the  apparatus  with  the  outer  casing 
removed.  Fig.  3  is  a  sectional  side  elevation  of  the 
same  in  front  of  the  swinging  frame.  Figs.  3  and  4 
show  the  pusher-switch  in  section  and  in  plan  with 
the  cover  and  pusher  removed.  Figs.  5  and  6  show  in 
section  and  in  plan  the  two-way  switch  or  commutator. 
Fig.  7  is  a  diagram  illustrating  a  modification  of  tlie 
invention.  At  each  of  the  two  stations  to  be  placed  ia 
communication  there  is  an  electric  signalling  apparatus, 
X,  a  pus  her- switch,  n',  a  two-way  switch,  «*,  and  an 
electric  bell,  v.  The  signalling  apparatus  (figt.  I  and  l) 
consists  ot  a  board  or  plate,  a.  carrying  terminals,  r, 
T',  o,  T,  3,  c,  and  supporting  a  vertical  board  or  plole. 
e,  upon  wliich  are  mounted  two  electro -magnets,  m,  and 
«',  for  operating  the  swinging  frame,  n;  this  frame  is 
suspended  at  n,  and  carries  the  double  screen,  N',  which 
allows  the  alternate  closing  of  the  red  light  shoum  by 
the  disc,  P,  and  the  white  light  shown  bj  the  disc,  p  >  .- 
These  lights  are  produced  by  lamps  such  as  that  shown 
at  a',  placed  before  reflectors,  j',  by  which  such  lights 
are  reflected.  The  whole  of  this  signalling  apparatus 
is  inclosed  in  a  box,  r,  provided  in  front  with  sight- 
holes  for  the  disc,  e  and  e',  and  also  with  chimneys  foC 
the  lamps,  a'.  The  impulse  to  the  swinging  frame  for 
causing  the  same  by  changing  its  position  to  uncoveC 
the  red  or  white  light  is  imparted  by  the  impact  of  th^ 
pallet  or  armature,  v'  or  v',  of  the  electro-mag  net  upon 
the  end,  n'orn',  of  the  arm  of  the  swinging  frame  whei* 
either  of  the  pallets  is  under  the  influence  of  a  curreal, 
the  pallet  then  being  suddenly  attracted  towards  the 
magnet.  Thus  when  the  parts  are  in  the  position  shown 
in  the  figure,  and  a  current  passes  through  the  electro- 
magnet, M,  the  piUet,  V',  being  suddenly  attracted,  wilt, 
by  Its  end,  v",  strike  the  end,  n',  of  the  swinging  frame. 
which  will  be  brought  Into  such  a  pontion  as  to  cover 
the  red  light  and  uncover  the  white  light — that  Is  to  say, 
the  apparatus  will  beset  to  indicate  "line  clear."  In 
this  position  the  swinging  frame  will  be  engaged  bj  the 
upper  arm,  d',  of  the  pallet,  v',  of  the  electro-magnet, 
M',in  the  same  manner  as  it  was  engaged  by  the  upper 
end,  *',  of  the  pallet,  v\  of  the  electro -magnet,  M,  by 
which  end  the  frame  was  released  before  the  impulfl 
causing  it  to  change  its  position  was  imparted  to  the 
"Vhen  a  current  is  passing  through 
M,  and  the  swinging  frame  is  in 
in  the  drawing,  llie  pallet  has  n* 
effect  upon  the  swinging  frame;  but  the  current  at  the 
moment  the  pallet  comes  in  contact  with  the  soft  iroa 
core  of  the  electro -magnet  passes  through  the  said 
pallet,  the  upper  part  of  which  by  means  of  the  smaQ 
springs,  r.  is  brought  In  electrical  contact  with  the 
terminal,  r',  which  communicates  with  the  earth-wire. 
This  current  in  passing  actuates  the  bell,  which  ceaiM 
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a  openic  at  the  moment  oE  contact  of  the  springs,  r 
(r  f',  wilh  terminal,  r*  or  r*.  and  the  pallet  is  returned 
D  its  vertical  position  by  the  action  o[  a  small  spiral 

ring.  The  operation  of  this  apparatus  is  as  follows: — 
current  arriving  through  the  terminal,  F,  passes 
hrough  (he  electro-magnet,  M ',  to  the  terminals,  c  and 
!■,  and  to  the  bell  at  v.  A  current  arriving  by  the 
Boninal,  o,  passes  throagh  the  electro -ina.g net,  h, 
iMce  to  the  lermlnat.c  (tlirough  the  branch  at  r),  and 
bence  to  the  terminal,  c',  of  the  bell,  v.  Finally,  a 
■rrent  passing  through  the  terminal,  T,  connected  with 
ke  earth  passes  through  the  branch,  f,  and  the  terminal, 
',  or  through  the  terminals,  r'  and  r*,  thence  to  the 
Rmiaal,  s.  and  subsetjuently  to  the  terminal,  r'.of  the 
dl,  V.  Thus  a  current  arriving  at  r  in  the  switch,  ii«, 
pnres  to  set  the  signals  to  indicate  "  train  on  line,"  at 


with  the  line-wire  by  the  terminal,  L,  and  the  contact 
piece,  a',  is  connected  with  the  terminal,  R,  in  such 
manner  that  ordinarily  the  terminals.  L  and  R.  are  con- 
nected, and  the  terminal,  a,  is  ordinarily  insulated. 
When  contact  of  the  two  contact  pieces,  a  and  a*,  Is 
oused  by  depressing  the  stud  of  the  pusher.switch  at 
one  station,  the  "up"  station  for  instance,  and  the 
terminals,  s  and  l,  are  thereby 
passing  from  the  terminal,  T',  through  the  terminal, 
will  actuate  the  bell  at  the  other  station  (in  thi 
"  down  "  station),  and  the  line  will  be  made  clear  for  or 
blocked  against  the  same  as  maybe  re<]ulred.  The 
two-way  switch,  m  '  (Rgs.  5  and  6),  consists  oE  a  wooden 
socket  having  two  terminals,  f,  o,  and  a  central  ter- 

pusher  switch,  n'.  Upon  the  central  terminal  is  mounted 
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be  same  time  ringing  the  bell,  Or  the  Current  serves 
nly  to  ring  the  bell  when  the  signals  are  already  set 
(d  this  position.  A  current  arriving  at  o,  in  the  switch, 
m\  causes  the  apparatus  to  indicate  "  line  clear,"  and 
hctuales  the  bell  at  v ;  the  earth  wire  of  the  line  serves 
iDcslablish  communication  with  the  springs  which  forrti 
Pe  end  or  upper  extremity  of  the  pallets  and  causes 
he  bell  to  operate.  The  pusher.switch,  n<  (Sgs.3  and 
j),  coansts  of  a  wooden  socket  furnished  wilh  a  cover 
Burying  a  pushing-stud  or  button  provided  with  a 
bring,  aod  when  pressure  is  exerted  upon  the  said 
ElttaD  the  extremity  of  a  contact  piece,  a  (which  in  its 
■ORoal  position  is  always  in  contact  with  the  contact 
necK,  o'Ji  is  put  in  contact  with  the  end  of  another 
Ebntact  piece,  a',  which  is  connected  with  the  terminal, 
i;theUttcr  is  connected  with  the  terminal,  t',  and  the 
Iq^alling  apparatus.   The  contact  piece,  a,  is  connected 


a  switch  crank  or  manipulator,  "'.which  serves  to  direct 
the  current,  arriving  from  the  line  through  the  terminal, 
R,to  the  terminals,  »  or  o,  connected  with  corresponding 
terminals  upon  the  signalling  apparatus,  x.  Ordinarily 
the  switch-crank,  u'.  connects  the  central  terminal,  v, 
with  the  terminal,  r.  and  the  handle  of  the  switch  is 
held  in  the  side  of  a  cover  hinged  at  m  to  the  said 
socket,  and  secured  by  a  padlock  or  other  device  on  the 
opposite  side,  so  that  this  switch  cannot  be  directed  to 
the  terminal,  o,  unless  the  cover  be  unlocked,  in  which 
case  the  said  cover  can  be  opened  and  the  switch-crank 
may  be  turned  around  the  axis  of  the  central  terminal. 
When,  therefore,  the  attendant  at  one  oE  the  stations, 
say,  the  "  up  "  station,  requires  to  have  the  line  clear, 
he  depresses  the  button  of  the  pusher-switc 
to  operate  the  bell  at  the  other  station,  as  above  Mated. 
The  attendant  at  the  latter  answers  by  depressing  the 
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button  of  the  switch,  n',  at  the  "down  "  alation.  The- 
current  coming  from  the  line  passes  through  the  ter- 
minals, I  and  R  (the  terminal,  s,  being  disconnected), 
goes  from  there  (o  the  central  terminal,  u,  of  the  gwitch, 
M'.pajsas  through  lheterminal,F,  thereof  to  a  terminal 
of  the  signalling  apparatus,  x,  and  actuates  the  bell  of 
ths  "up"  station,  as  hereinbefore  explained,  then  the 
attendant  at  this  station  opens  the  cover  of  his  switch, 
M*,  places  the  switcb-crank  upon  the  contact  piece,  O. 
and  presses  twice  upon  the  button  of  the  switch,  7<*,  lo 
inform  the  "down"  station  by  two  rings  of  the  hell  that 
the  "up"  station  l9  in  readiness  to  have  its  signal 
opened.  The  attendant  at  the  "down"  station  by 
pressing  upon  the  switch  stud  sends  the  current,  which 
pastingthiough  the  contact  piece,  u,  of  the  "up  "  station 
actuates  the  signalHng  apparatus.  When  the  train  is 
sent  off,  the  attendant  at  the  "up''  station  closes  the 
cover  of  Ihecommutatot,  «>,  at  the  station  after  having 
put  the  switch  crank  in  contact  with  the  piece,  r.  and 
three  times  depresses  the  button  of  the  switch,  n'.  The 
attendant  at  the  "  down  "  station  answers  by  pressing 
again  upon  the  button  of  the  switch,  N>,  at  this  station, 
and  the  current  then  passing  through  the  terminal,  F[ 
el  the  switch,  m',  sets  the  signafiing  apparatus  to 
indicate  that  the  line  is  blocked  against  the  "up"  sta- 
tion. A  similar  operation  will  take  place  when  the 
attendant  at  the  "down"  station  requires  the  line  to  be 
cleared,  the  direction  being,  however,  reversed  ;  it  will 
be  observed  that  the  attendant  at  the  station  from  which 
a  train  is  to  be  sent  must  indicate  that  this  may  be 
done  by  simply  depressing  the  button  of  the  pusher- 
switch,  N*,  at  the  station  ;  the  attendant  at  the  station 
requiring  to  send  the  train  cannot  set  his  signals  to 
indicate  that  the  line  is  clear,  nor  receive  the  signal  to 
that  effect  before  having  had  the  answer  from  the  other 
station,  and  before  having  properly  set  the  switch,  M"-. 
As  in  some  cases  it  may  be  inconvenient  to  light  the 
lamps  of  the  apparatus  in  the  evening,  in  that  case,  as 
illustrated  in  the  diagram,  fig.  7,  the  apparatus  may 
have  a  double  arrangement  with  two  red  glasses.  In 
daytime  four  discs  will  be  seen  simultaneously,  but  it 
will  be  understood  that  the  line  is  clear  when  like 
colours  are  seen  in  the  same  vertical  line,  otherwise  the 
line  will  be  blocked. 

4263.  "  Dynamo -electric  machines."  W.  R.  Lakb, 
(A  communication  from  abroad  by  C.  A.  Hussey  and 
Amzi  Smith  Dodd,  of  New  York.)  Dated  October  ig. 
6d.     Figure  i  is  a  side  view  partly  in  section  of  the 


from  the  inner  ends  of  the  said  projection;,  wb^dhi 
concentric  with   the  magnet,  a.     Tl|e 

wire  is  wound  on  the  ir •   -    •" ■ — '  — ■=-?--- 

to  make  it  on  the  innei 
tinuation  of  the  circle  of  v 
arcs,  so  (hat  the  armature  before  the  poles  or  conse' 
quent  points  will  rotate  before  the  whole  length  ol  the 
magnet  and  wire  wound  thereon,  and  hence  throilgU 
the  whole  field  of  force  all  at  the  same  time,  %T)ietfebT 
the  effectiveness  of  the  machine  is  greatly  increasea. 
V  represents  an  armature  comprising  radial  projec- 
tions, i,  and  intervening  spaces,  c,  in  which  the  wire 
wound  between  the  said  projections  is  contained.  The 
said  armature  is  of  a  skeleton -I  ike  construction,  con- 
sisting of  a  series  of  arcs  of  a  circle,  another  ierjes  of 
arcs  of  3  larger  but  concentric  circle  arranged  opposite 
the  spaces  between  the  arcs  first  named,  and  a  number 
of  approximately  radial  portions  connecting  the  two 
series  of  arcs.  It  has  an  opening  from  end  to  end 
through  the  centre,  and  likewise  has  openings  from  end 
(0  end  through  the  radial  projections. 

4:91.  "  Eleciric  lamps."  G.  P.  HaROING.  Dated 
October  15.  66,  Figure  i  Is  a  front  elevation,  and 
figure  a,  a  side  elevation  of  the  lamp,  a  represents  the 
derivation  coils  taking  portion  of  current  from  main 


FIG 


,  n  represent  tnns\  erse  projections  from  the 
magnet,  A,  which  projections  project  inwardly  and 
radjaJJy  therefrom  ;  c    c    designate  arc  shaped  exten 


circu  t  i  the  armatur-e  acting  on  the  levers,  r.  c, 
and  through  them  on  the  cams,  rf,  d,  which  grip  the 
carbon  t  f  the  cock  on  which  the  cams,  rf,  swing. 
Assuming  the  lamp  to  I>b  at  rest,  and  the  cariion,<,  not 
resting  on  the  lower  carbon  (not  shown),  directly  con- 
nection IS  made  from  the  machine  to  the  lamp  a  porttoa 
of  the  current  eoes  through  the  magnets,  ii.  «,  being 
tbe  route  of  least  resistance,  the  armature,  6,  a 
attracted  and  actoatei  the  cams,  d,  which  open  and 
release  the  pressure  on  the  carbon  ;  the  current  no* 
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pMiing  betwepD  the  two  carbons  the  magnets  become 
iD&ctiTe,  and  the  sprinfra,  g,  g^  pull  back  the  armature 
and  actuate  the  cams  in  (he  contrary  direction,  causing 
them  to  close  and  lift  the  cacbon  a  short  dislaoce  and 
«lahliih  the  arc. 


k  Co.,  Intent  Agents,  Southampton  Buildings,  London, 
[A  eommocicadon  frotn  abroad  by  S.  Howes,  N.  Bab- 
cock,  and  C.  Ewell,  of  New  York,)  Dated  October  aa. 
6d.  Relates  to  that  class  of  magnetic  separators  which 
employed  for  separating  from  grain,  previous  lo 
grinding  the  same,  any  fragments  of  wire  or  other 
pieces  of  iron  which  may  be  mixed  with  i(.  The 
objects  of  the  said  invenlioo  are  to  so  construct  the 
separator  that  the  particles  of  iron  which  are  arrested 
bjr  the  operation  of  the  magneU  will  be  automatically 
ri^moved  from  (he  surface  on  which  they  lodge,  and 
that  the  magnets  can  be  readily  inserted  within  or 
removed  from  the  compaitmenl  in  which  they  are 
arranged.       Figure  i  is  a  front  elevation  and  figure  3 


nc.i. 


a  longitudinal  section  of  the  machine,  a,  a  represent 
the  side  walls,  B  the  front  wall,  and  c  the  rear  wall  o( 
the  compartment  or  chamber  In  which  are  arranged  a 
series  of  horse-shoe  magnets,  D.  The  latter  are  lient 
in  a  ptaoe  at  right  angles  to  the  width  of  (he  bar  of 
>hicn  each  magnet  is  formed;  blocks  of  wood  are 
arranged  between  the  magnets,  secured  by  a  tie-rod,  t. 
Tbe  blocks  are  shaped  to  lit  snugly  in  the  compartment 
formed  by  the  walls,  a,  b,  c,  so  that  when  they  arc 
placed  in  the  same  the  magnets  will  be  held  in  place 
"ithout  requiring  any  other  fastening  i  F  represents 
the  top  plate  of  the  compartment  in  which  the  magnets 
are  arranged.  This  plate  is  arranged  in  an  inclined 
position  at  an  angle  at  which  the  grain  intended  to  be 
treed  from  the  accompanying  iron  will  run.  The  said 
plate,  r.  is  provided  with  an  opening,/,  through  which 
tb«  end*  of  the  magnets,  d,  pn^ect,  and  which  is  made 
f  the  same  size  as  the  compartment  in  which  the 
roagnels  are  arranged  |  C,  c  represent  the  side  walls  of 
the  upper  part  of  the  frame  of  the  machine;  K  is  the 
mt  cross  plate,  and  t  the  bottom  plate  of  this  part  of 
the  frame.  The  upper  part  of  the  frame  is  connected 
•ith  the  lower  pari  of  the  frame  by  a  hinge,  i,  which 
perrnits  the  upper  part  to  be  swung  back,  whereby  (he 
opening,  /,  is  exposed,  so  that  access  may  be  had 
through  the  said  opening  to  the  compartment  in  which 


the  magnets  are  arranged  for  the  inieitioti  or  removal 
of  the  same;    K  represents  the  feed-hopper  arranged  , 
between  the  side  walls,  c,  over  the  upper  part  of  (he  , 
plate,  I,  and  provided  with  a  plate,  l,  whereby  the  flow 
of  grain  from  the  hopper  is  regulated.     An  overflow  , 
aperture,  i,  is  made  in  this  plate,  l,  for  the  purpose  oE 
always  maintaining  a  supply  of  material  ia  the  hopjier.  , 
The  bottom  plate,  i,  of  the  upper  part  of  the  machine  ( 
rests   upon   the  top  plale,  F,  of  the  lower  part  of  the. 
machine,  and  is  inclined  at  the  same  angle  as  that  of 
the  top  plate,  p,  ol  the  lower  part.     The  said   plate.   I, 
is  provided  with  an  opening,  m,  into  which  the  poles  of 
the  magnets  project ;  m  is  a  plate  of  linc  secured  to  the  ' 
upper  side  of  the  plate,  i,  and  extending  from  the  rear  ': 
plate,    H,    downward     to    the    edge    of   the    plate,   I  :  \ 
(•   is    a    wiper   or   scraper   whereby    the   particles  of 
iron  which   adheie    lo   the    plate,    H,    are    removed  ' 
from   the   latter.    This  wiper,  o,   traverses  the  said  _ 
plate,    N,   in   one  direction   only,   and  is   attached   to 
.in  endless  belt,  p,  which  passes  over  two  pulleys,  fi, ''    \ 
arranged  on   the  Outer  side  of  the  side  walls,  o,  ana. 
supported  in  suitable  bearings,  /',  which  are  secured  to,' 
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the  outer  side  of  the  walls,  c.  The  bearings  ef  one  o 
these  pulleys  are  made  adjustable  in  tine  with  the  belt 
by  means  of  a  screw  bolt  and  nut,  g,  whereby  the  tension 
of  the  belt  can  be  regulated.  This  wiper,  o,  is  com- 
posed of  an  angular  piece  having  a  tight  top  plate,  o', 
which  prevents  the  grain  from  entering  the  space  below 
the  plate,  o',  when  the  wiper  traverses  the  linc  plate,  n. 
The  upper  part  of  the  belt,  p,  pftwes  over  the  plates,  a, 
and  the  lower  part  of  the  belt  passes  through  openings,  ', 
which  are  formed  in  the  side  plates,  G,  and  which  are 
made  large  enough  to  permit  the  wiper  to  pass  through 
the  same.  Motion  is  imparted  to  the  belt  by  means  of 
gear-wheels,  s,  and  a  pulley,  s'.  The  grain  to  be 
treated  is  conveyed  into  the  hopper,  K,  from  which  it 
flows  upon  and  over  the  line  plate,  n,  and  is  dischaiged 
over  the  lower  edge  of  the  latlor.  The  particlesof  iron 
which  are  mixed  with  the  gmin  are  subjected  to  the 
altraclion  of  the  magnets  exerted  through  the  line 
plate,  N,  and  are  thereby  arrested  and  held  on  this  plale 
while  the  grain  passes  on.  At  certain  intervals 
according  to  the  speed  of  the  belt,  the  wiper,  o, 
traverses  the  plate,  N,  and  gathers  the  particles  of  iron 
which  have  lodged  on  the  same,  and  moves  them  to 
one  side  of  the  plate,  where  they  are  discharged  through 
the  opening,  r,  into  any  suitable  rece^t»K.l*.  "^^ift 
plate,  o',  at  the  \iea4  (A  ftit  ■h'v^ct,  t>,  ^Tt-*w^.v  ^Jwi 
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with  that  side  of  the 
ulate  a 


!  plate.  N.  and  it  there'b'r 
ti  becoming  mingled  with  the 
lis  wiper  is  made  entirelv    or 


B  faced  H 


:   moved 
prevents  any  grain 
iron.     The   frame   . 

partiallji  of  magnetic  materia!,  so  that  in  p^ 
the  conveying  surface,  it  will  be  drawn  doi 
by  magnetic  attractio 
strips  of  india-rubber 

439:.  "Measuring  the  amount  of  electrical  current 
flowinz  through  a  circuit."  P.  Jbnsek.  (A  com- 
tnuniotion  from  abroad  by  Thomas  Alv;i  Edison,  of 
America.)  Dated  October  27.  6ii.  A  depositing  cell 
is  used  in  which  plates  are  suspended  but  insulated 
from  a  balanced  arm,  to  which  is  attached  a  tever  arm, 
on  which  is  a  weight  adjustable  on  a  lever  arm,  so  that 
the  amount  of  excess  of  weight  upon  one  plate  over 
the  other  required  to  cause  a  tilting  of  the  balanced 
arm  may  be  determined  and  regulated.  The  cell  so 
arranged  is  placed  in  a  branch  circuit,  so  that  a  definite 
traction  of  the  current  used  shall  traverse  the  branch 
circuit  and  depositing  cell.  As  the  weight  of  one  plate 
is  increased  by  the  deposition  of,  say,  copper  from  the 
solution,  it  will  tip  the  balanced  arm  whenever  the 
weight  of  the  increase  becomes  sufficient  to  overbalance 
the  weight  alluded  to  as  on  the  lever  arm.  The  lever 
arm  moving  causes  a  movement  of  a  registering  appa- 
ratus registering  each  tip,  and  at  the  same  lime  causes 
sal  of  the  current  through  the  cell,  the  effect  of 
s  that  the  copper  is  absorbed  or  removed  from 
r  heavier  plate  and  deposited  upon  the  lighter, 
until  it  in  turn  becomes  the  heavier,  causing  another 
tipping,  another  registration,  and  another  reversal.  As 
the  amount  of  current  needed  to  cause  the  deposition 
of  metal  enough  to  cause  the  tipping  Is  known,  and 
as  it  is  a  definite  percentage  of  the  entire  current, 
the  registration  may  indicate  the  total  amount  of  cur. 
rent;  or  as  the  ratio  existing  between  current  and  feet 
of  gas  for  illuminating  effect  has  been  determined,  the 
registration  may  indicate  the  equivalency  in  light  of 
feel  of  gas. 

«93.  "Electric  lighting  apparatus."     W.  R.  Lake. 
"  ''  n  from  abroad  by  Hiram  Ma«im,  of 


New  York.)  Dated  October  37.  6d.  Relates  to  in- 
candescent  lamps  in  which  means  are  provided  for  the 
euy  removal  and  replacement  of  the  carbon  slip  when 
required.  The  lamp  has  a  stopper  with  a  rim  or  lip,  f, 
Wraed  ap  about  the  edge  of  the  neck  of  the  globe,  and 


the  neck  is  joined  to  this  lip  by  means  of  a  grouad  joint. 
The  lip  flares  out  slightly  above  the  joint  so  as  to  tma 
a  trough  for  the  reception  of  gum  or  other  seaUag 
material,  and  is  recurved,  as  shown,  so  that  the  matciul 
used  will  not  run  out  when  the  lamp  is  inverted. 

4438.  "Electric  lamps."  J.H.Johnsom.  (A  com- 
munication from  abroad  by  Albert  Berjot,  of  ParisJ 
Dated  October  39.  ^.d.  Relates  to  electric  lamps,  and 
it  consists  chiefly  in  the  employment  of  a  icgiilatine 
apparatus  arranged  in  the  form  of  a  paraltelogram  with 
fleiible  spring  joints  in  combination  with  a  number  of 
pairs  of  carbons  which  are  consumed  in  succession,  the 
current  being  automatically  diverted  into  a  fresh  pair 
when  Ih«  pair  in  use  for  the  lime  being  has  been  coil' 
sumed.     {Provisional  only.) 

4434.  "  Telegraphic  recording  apparatus."  T.  M. 
FoOTE,  of  New  York.  Dated  October  30.  Relates  to 
improved  mechanism  for  recording  in  a  legible  manner 

mitted  by  means  of  electricity,  and  consists  in  various 
improvements  for  causing  the  letters,  figures,  or  other 
characters  forming  the  message  or  communication  to 
be  printed  upon  a  piece  of  paper  in  a  better  manner 
than  is  obtainable  by  any  of  the  methods  or  meehBDism 
heretofore  in  use,  and  to  be  printed  On  paper  in  tbe 
form  of  a  sheet  instead  of  upon  long  narrow  strips,  u 
heretofore  practised. 

4444.  "  Electric  gas-lighting  apparatus,"  H,  H. 
Lake.  (A  communication  from  abroad  by  Flarenliiw 
Whitfield  Pelton,  of  Boston.  America.)  Dated  October 
30.  6d.  Relates  to  apparatus  for  lighting  gas  b* 
eleclricitjr,  in  which  the  gas.cock  is  opened  and  closed 
by  electnc  action  upon  a  mechanical  device  connecting 
with  such  cock  and  a  battery,  and  in  which  are  en* 
ployed,  in  combination  with  the  burner,  a  atationaiT 
metallic  arm  terminating  in  a  platinum  or  othermetai* 
lie  point  in  near  proximity  to  the  orifice  in  the  burner, 
this  arm  or  electrode  being  fiicd  to  the  burner  and 
insulated  from  it,  and  connected  to  one  pole  of  a  bat- 
tery, and  a  movable  arm  or  electrode  which  is  connected 
to  the  other  pole  of  the  battery,  and  pivoted  or  other- 
wise connected  to  the  burner  in  such  manner  a>,  when 
vibrated,  to  make  and  break  circuit  with  the  latter  aod 
produce  a  spark  to  ignite  the  gas. 

4495.     "  Improvements  in  electric-lighting  appara- 


W.  R.  Lake, 


from  abroad 
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Kn<l«sce[it  conductor;  B  is  the  glass  globe  in- 
king the  conductor;  i:,  c  are  conduclinj;  wires  of 
||>«r ;  D,  O  are  tubes  made  of  cement  (composed  by 
■oaghly  mixing  and  fusing  together  fifty-eight  parts 
■reigbl  of  oxide  of  lead,  seventeen  parts  of  silica, 
.parts  of  oxide  of  iron,  ten  parts  of  oxide  of  copper, 
t  five  parts  of  potash  or  soda),  fused  and  sealed  to 

conducting  wires  at  tlieir  upper  ends  and  to  the 
tm  of  the  globe  at  their  lower  ends,  so  that  the  base 
Ihe  globe  is  hermetically  sealed  about  (he  said  con- 
Itiag  wires.  The  tube  of  cement  is  joined  to  the 
B  when  both  are  at  a  white  heat,  so  as  to  remove  all 
de  from  the  surface  of  the  metal  and  insure  perfect 
■esiOD  between  the  parts.  By  way  of  additional 
caation  a  second  joint  is  made  between  the  tube 
J  the  wire,  a  short  distance  below  the  upper  end  of 
I  tube.  The  air  is  exhausted  from  the  globe  in  the 
hal  way,  so  as  to  leave  as  perfect  a  vacuum  as  prac- 
MUe. 

1515.  "Electrical  mouthpieces."  Jambs  Dunbar. 
Sed  November  4.  id.  Relates  to  improvements  in 
InkiDg  vessel),  (or  imparting  electric  currents  to  fluids 
ilat  passing  into  the  mouth.  One  or  more  opposite 
ttaia  <or  negative  and  positive  metals)  are  used  in 
bjunction  with  any  insulating  medium,  in  connection 
A  the  rims  of  drinking  vessels,  tubes,  or  mouthpieces 
^ay  description,  whereby  an  electric  current  is  oh- 
Ined  in  the  liquid  or  moist  fluid  as  it  passes  over  the 
yi  metals,  or  negative  and  positive  poles,  into  the 
MU>,  and  also  sometimes  a  current  in  the  moulh. 
y^vUivnal  only.) 

[■631.  "  Magneto-electric  signal  apparatus,"  E.  G. 
CcWkb.  (A  communication  from  abroad  by  E.  H. 
^nwn  and  T.  A.  Edison,  of  America.)  Dated  Novem- 
jr  10.  6d.  Relates  to  an  attachment  to  magnelo- 
tctiic  machines  by  which  the  latter  can  be  cut  out  of 

uit  when  not  in  use,  being  thrown  into  circuit  only 


ttuit  when 

I 


irocM&ings  of  Sorietits. 

iYSICAL  SOCIETY.— JwNS  nth 


>   Lord  Ravlgioh  in  the  Chair. 
'New  Members— Mr.  I.  E,  H.  Gordon  and  Mr.  J.  E. 
tead.  E.I.C. 

Professor  FlBmINg  exhibited  a  new  form  of  B.A.  Unit 
distance  Coil,  devised  by  him  for  experiments  in  the 
Rvcndish  laboialoiVi  with  a  view  to  obviate  the 
B>kage  in  the  older  lorm  due  to  condensed  moisture 
*  the  paraffin  insulating  the  electrodes,  and  also  to 
^litate  the  equalisation  of  the  temperature  of  the  coil 
•^  the  medium  it  is  placed  in.  For  this  purpose  the 
m  is  wound  bare,  each  layer  being  insulated  from  the 
^by  ebonite  fenders  niched  to  receive  turns,  and  the 

Eis  inclosed  in  a  brass  box,  screwed  together.  This 
is  watertight  and  may  be  soldered  or  provided  with 
N  iadia-rubber  washer  between  the  two  flanged  halves 
pWdi  screw  together. 

j^  Dr.  Stone  said  he  usually  insulated  the  B.A.  coil 
[infing  it  in  water  by  putting  it  in  a  beaker  of 


Mnn'ph 

tV^nc 

i   Professor  Avrton   pointed  out   Ihe  advisability  of 

bikers  aimingrather  at  turning  out  exact  resistances  of 

My  definite  value  than  wasting  time  and  increasing 

ftecost  of  the  coils  by  adjusting  them  to  a  given  6gure, 


that  few  questions  connected  with  the  metallurgy  of 
iron  or  sleel  are  attracting  more  attention  now  than 
the  relation  between  a  metal  and  the  gases  ii 
into  contact  with  during  manufacture.  The  carbonisa- 
tion of  iron  has  long  been  of  great  interest,  as  shown 
by  the  woik  of  Clouet  at  the  end  of  last  century,  and 
that  of  Margueritte  in  1863,  who  showed  that  though 
the  conversion  ot  iron  into  sleel  could  be  effected 
by  contact  with  carbon,  even  in  the  diamond  form,  it 
is  nevertheless  true  that  in  the  ordinary  pro 
bonic  acid  plays  a  considerable  part,  which  had  been 
overlooked.  Graham's  1867  paper  on  Ihe  occlusion 
of  gases  by  metals  gave  point  to  Marguerittc's  work 
by  showing  that  carbonic  oxide  can  penetrate  to  the 
centre  of  a  mass  of  iron.  It  is  introduced,  in  (act,  at  a 
comfinralively  low  temperature,  while  a  high  tempera- 
ture is  necessary  to  enable  the  metal  (o  appropriate  the 
carbon  and  become  steel.  Metallurgists  are  noi 
fully  investigating  the  eRect  of  occluded  gases  in   iron 

Professor  Roberts  considered  the  point  recently 
raised  as  to  whether  the  hardening  and  tempering  of 
steel  might  not  be  influenced  by  Ihe  occlusion  or  expul- 
sion of  gas.  He  described  experiments  by  which  he 
proves  that  as  steel  hardens  when  rapidly  coaled  W. 
vacuo,  gases  could  not  play  any  part  in  the  tempering. 
He  also  dwelt  On  the  precautions  necessary  to  keep  the 
raotal  in  the  experiment  free  from  occluded  gas.  He 
then  showed  that  Bergman  (to  whom  we  owe  out  know- 
ledge that  the  difference  between  wrought  iron  and 
steel  depends  on  Ihe  carbon  in  the  latter)  showed,  in 
I781,  that  fixed  air  could  give  up  its  carbon  to  iron; 
and  he  concluded  by  showing  that  Reaumur,  so  long 
ago  as  1733,  actually  employed  the  ToricelUan  vacuum 
in  experiments  on  the  tempering  of  metal,  the  metal 
being  placed  red-hot  in  a  highly  rarefied  atmosphere. 
Reaumur  also  had  a  clear  view  of  the  effect  a  gas  might 
have  on  the  physical  properties  of  a  metal,  a  point  oE 
great  interest  to  physicists  in  general. 

Professor  Hl'cHGs  expressed  the  opinion  that  temper 
was  not  due  to  absorption  of  hydrogen,  but  to  Ihe  ab- 
sorption of  carbon  in  the  iron. 

Mr.  SfftOH   found  that   an   electrically  fused   steel 

Professor  GuTHRLB  exhibited  a  steel  chain  which  he 
had  beautifully  blackened  by  dipping  in  fused  nitre. 
The  skin  might  be  useful  in  the  arts,  and  was,  perhaps, 
analogous  to  that  produced  by  Barff's  process. 

Lord  Ravleicii,  Mr.  Walenn,  Mr.  Leckv,  Di. 
Coffin,   Professor  Aykton,  and  others,  continued  the 


Mr.  Grant  then  read  a  paper  on  curves  of  electro- 
magnetic induction,  which  he  had  traced  out  by  means 
of  primary  and  secondary  coils  sliding  on  frames,  so  as 
to  take  different  positions  with  respect  to  one  another. 
The  paper  was  illustrated  by  experimenlsand  diagrams. 

Professor  Reenold  then  read  portions  of  a  paper  by 
Professor  S.  P.  Thomson,  on  Ihe  opacity  of  tourma- 
line crystals.  The  optical  and  electric  properties  of 
these  crystals  are  related,  and  Professor  Thomson  pro- 
pounds an  explanation  of  this  connection  based  On  the 
late  Clerk- Maxwell's  electro-magnetic  theory  of  light. 
The  full  paper  will  be  published  in  the  JourntU  of  the 

June  isth. 

Professor  Fuller  in  Ihe  chair. 
Sr.  Olvmpio  de  Barcelos  elected  a  member. 
Mr.  Grant  exhibited  an  apparatus  for  showing  the 
position    and  direction    of    the 


I 


It  consisted  of  two  ci 
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Uted  wire  mounted  on  sUndi,  one  being  fiied,  while 
the  other  w»»  tree  to  revolve  round  it  at  a  fixed  disUnce. 

Prof.  W.  E.  AriTOH  explained  the  determination  of 
the  (tractive  index  of  ebonite  made  by  himself  and 
Prot.  Peny.  The  result  Eor  o  if  hydrogen  light  was 
17;  but  at  tha  suggestion  of  Prof.  Filigerald,  of 
Dublin,  this  was  checked  by  measuring  the  polarising 
angle  of  ebonite  by  reflected  light.  Sunlight  was 
employed  in  these  experiments,  and  different  pieces  of 
ebonite.  The  result  was  I'fiii.  Professors  Ayrton 
and  Perry  had  repeated  their  former  experiments, 
using  the  electric  light  and  a  battery  of  70  volts  E.  M.  F. 
The  result  confirmed  the  one  first  obtained.  They  had 
also  determined  the  index  of  refraction  in  the  ordinary 
way  from  the  red  rays  which  they  observed  to  pass 
through  the  prism  of  ebonite.  Result  for  the  least 
refrangible  rays,  I'M. 

Mr.  HOYS  remarlced  that  one  could  see  belter  through 
thin  ebonite  if  it  was  varnished  or  wetted  than  when 
untreated, 

A  letter  was  read  b^  the  Ckairhah  From  a  sub- 
committee of  the  British  Association,  inviting  the 
members  of  the  Society  to  send  exhibits  to  the  jubilee 
meeting  of  the  B.  A.  at  York. 

Dr.  Jambs  Moser  read  a  paper  on  the  microphonic 
action  of  selenium  cells,  in  which  he  argued  that  the 
action  of  the  selenium  cell  in  the  photophone  was  that 
of  a  microphonic  contact  or  bad  joint  between  the 
metal  electrodes  or  metal  plates  of  the  cell  and  the 
selenium.  The  heat  rays  of  the  photophonic  beam 
caused  the  joint  to  expand  and  contract ;  hence  the 
variation  in  the  current  passing  through  the  receiving 
telephone.  Dr.  Moser  also  eahibited  a  piece  of  sele- 
nium which  increased,  not  diminished,  in  electric 
resistance  when  light  fell  upon  it.  He  further  showed 
a  standard  DanielT  cell  of  the  fjravity  type,  which  con- 
sisted of  a  glass  vessel  containmg  the  copper  plate  at 
the  bottom,  immersed  in  sulphate  of  copper  solution, 
and  the  zinc  plate  at  the  top,  immersed  in  sulphate  oE 
line  solution',  and  a  clear  line  of  demarcation  between 
these  solutions  was  produced  by  suspending  an  inde- 
pendent piece  oE  line  midway  between  the  pfatca,  so  as 
to  decompose  all  the  sulphate  of  copper  which  diffused 
upward  to  that  point. 

Prof.  Macleod  said  that  he  had  produced  the 
same  result  by  surrounding  the  zinc  plate  with  a  cage 
of  copper  wire  connected  to  the  copper  plate.  Copper 
deposited  on  the  cage  and  the  cell  was  in  constant  use. 
Dr.  Lodge  said  that  arrangement  would  not,  however, 
serve  as  a  standard  oE  electromotive  Force,  because  all 
the  coppet-platc  should  be  in  the  capper  solution.  In 
his  cell  the  copper  and  solution  are  both  in  a  test  tube, 
immersed  in  the  line  solution,  and  diffusion  has  to  take 
place  up  this  test  tube  and  down  the  cell,  so  as  to  enter 
a  second  tube  open  at  the  bottom  in  which  the  zinc  is 

Dr.  GuTHRts  showed  a  new  experiment  to  the  effect 
that  where  a  magnet  b  suspended  ot'er  a  disc  of 
copper  and  the  disc  is  rotated,  the  magnet  is  repelled 
upwards.  The  experiment  was  shown  by  suspending 
a  horse-shoe  magnet  from  one  end  of  a  $cale  beam 
counter- weighted.  As  a  possible  explanation,  he  sug- 
gested that  the  vertically  resolved  force  of  the  induc- 
tion current  before  the  magnet  might  be  greater  than 
than  that  behind  the  magnet. 

The  Sechetahv  read  a  paper  by  Professor  Balfour 
Stewart  and  Mr.  W.  Strode,  on  results  obtained  by 
a  modiHcation  of  Bunsen's  calorimeter,  described  to 
the  Society  in  January  last  year.  With  a  new 
instrument  made  by  Casella  thev  have  determined  the 
mean  specific  heat  of  iron  to  be  OMI18,  and  that  of 
sulphur  01  756— the  true  values  being  given  aso'1138 
and  01776.    The  advantage  of  the  method  is  its  sim- 


plicity and  tha  fact  that  Very  small  qnasti 
substance  may  be  used. 

Dr.  Lodge  then  explained  experiment 
Sutherland,  showing  that  a  Daniel!  cell 
E.M.F.  very  constant  when  heated,  bee 
thermo-electric  effect  at  the  junction  of  the 
the  soiution  is  balanced  by  that  at  the  jnnctii 
copper  with  the  lolution. 

After  renarks  by  Dr.  Mos»  and  Profew 
the  Society  separated  antil  November  next. 


The  announcement  is  made  in  New  Vo: 
contract  was  signed  on  May  35th  betweer 
Grant,  on  behalTof  the  International  Ocean  ' 
Company,  and  the  Mexican  Government,  h 
cable  between  the  United  States  and  the  We: 


The  telegraph  steamer  Faraday  arrived  ( 
End  on  the  morning  oE  the  38th  ult.  and  picb 
buoyed  end  of  the  new  American  Cable,  after 
proceeded  to  pay  out. 

A  New  YoKR  telegram  of  the  97th  ult. 
The  duplicate  telegraphic  cable  from  Key 
Havana  has  now  been  completed. 

The  following  are  the  final  quotation*  of  st 
sharesfor  the  39th  ull.:  — Angb-Anieitcsn,  Limii 
Ditto,  Preferred,  84-85  i  Ditto,  Defencd,  a4i-aj 

Sea,  Umitcd, ;  Brazilian  SubmarfAe,  Umited 

Brush  Light,  ;   Electric  Light,  Dor 

Telephone  Construction, ;  Cuba,  Limited, gj-i 

Limited,  10  pet  cent.  PreEoence,  l6t-i7l;  Direct 
Limited,  4i-5 ;  Direct  Spanish,  10  per  cent.  I 
'3t-l4ti  Diiea  United  Slates  Cable,  Limiti 
io(-iol;  Debentures,  1884,  103-105;  Eaatcm 
io|-io{l  EaMcrn6  percent.  Pn^erenoe,  is^-ijt' 
6  percent.  Debentures,  repayable  October,  l8Sj, 
Eastern  J  per  cent.  Debentures,  repayable  Aagi 
103-106;  EaMzn,  5  per  cent.,  rqiayable  Aiq 
106-iog;  Eastern  Ertension,  Australasian  an> 
Limited,  i  i|-ii  j;  Eastern  Extension,  6  per  cenLE 
repayable  February,  189I,  109-ira;  5  per  cent,  t 
Gov.  Sub^y  Deb.  Scrip,  1900,  106-109;  DJtOk  ' 
repayable  1900,  106-109  i  Ditto,  5  per  ceot  D> 
1890,   103-105;    Eastern  and  South  African, 


ler  cent.   Mortrage  Debentures,  redeemah 

-ipQ;    Ditto,  ditto,    to  bearer,    105-108; 

Union  Telegraph  and  Trust,  I  li-I  il;  Globe  Tekg 


106-IO 


Tru8t,Ijmited,  61-6*!  Globe,  6  per  cent. Preference, ; 
Great  Nonhem,  i3V'3liS  P"  «"'■  Debentn: 
107;  India  Rubber  Company,  ia\-3\\\  Ditn 
cent.  Debenture,  107-1 10;  Indo-European,  Limkeil 
London  I^aiino- Brazilian,  Limited,  5J-6i ;  Medit 
Extension,  Limited,  3i-3;  Mcditerianean  Eiloisk 
cent.  PicFcrence,  9l-gf;  Oriental  Telephone,  \.\  \ 
Limited,  ii-la;  Submarine,  280-390;  Submarii 
>i-3;  Submarine  Cables  Trust,  103-106;  Uniti 

phone, ;  West  Coast  of   America,  Limiiet 

West  India  and  Panama,  Umited,  3-3t ;  Ditto 
cent.  Fir5i  Preference,  71-8  \  Ditto,  ditto,  Second  Pr 
6f-7i;  Western  and  Brazilian,  Umited,  81-9;  Dit 
cent.  Debentures  *' A,"  108-11O;  Ditto,  ditto,  diti 
98-102;  Western  Unionof  U.  S.  7  percent.,  i  M 
(Building)  Bonds,  123-118;  DitKi,  6  per  cent. 
Bonds,  )o6-llo;  Telegraph  Cooscruction  and  \ 
ance.  Limited,  33-33I:  Ditto,  6  per  cent.  Bonds,  11 
Ditto,  Second  Bonus  Trust  CcrtiRcMes,  3f-4t. 
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Vol.  IX. — No.  203. 
THE  FAURE  SECONDARY  BATTERY. 


The  exhibition  of  a  number  of  the  Faure  ceils  at 
the  scientific  soirie,  given  recently  at  King's 
College,  London,  attracted  a  good  deal  of  attention, 
as  it  was  the  first  practical  exemplification  in  this 
country  of  the  powers  of  this  most  recent  elec- 
trical novelty.  As  regards  the  possibility  of  using 
the  apparatus  for  lighting  purposes,  the  exhibition 
«ras  a  success;  20  of  Swan's  incandescence  lamps 
were  kept  lighted  from  44  of  the  Faure  cells. 

In  estimating  the  practical  utility  of  the  invention, 
a  great  number  of  points  require  to  be  con- 
«idered,  and  care  should  be  taken  to  avoid  drawing 
an  unfair  conclusion  from  the  results  of  experi- 
ments made  under  unsuitable  conditions.  We 
liear  that  160  of  the  Faure  cells,  costing  ;^8oo,  and 
weighing  a  ton  and  a  half,  were  recently  tried  for 
driving  a  tram-car  in  the  streets  of  Paris;  as  a 
commercial  question  this  result  cannot  be  regarded 
otherwise  than  as  unsatisfactory,  but  the  only  conclu- 
jion  that  should  be  drawn  is,  that  for  the  particular 
{nrpose  the  apparatus  is  unsuitable.  Stored 
energy,  in  the  form  of  compressed  air,  which  has 
again  and  again  been  proved  to  be  successiul  for 
tocomotive  purposes,  practically  leaves  stored  elec- 
tricity nowhere — that  is,  in  the  form  in  which  it  at 
present  exists.  It  must  be  recollected,  however, 
that  stored  energy  in  the  form  of  compressed  air 
cannot  give  out  light  directly,  as  stored  electricity 
can,  and  that,  therefore,  the  latter  in  this  case  has 
the  advantage. 

The  great  difficulties  to  be  contended  with  before 
the  storage  of  electricity  can  be  pronounced  to  be 
a  practical  success  are  those  of  mass,  time,  and 
dorability;  the  latter  in  the  case  of  the  Faure 
tetteiy  has  yet  to  be  proved  to  be  sufficiently  great 
to  enable  it  to  affect  as  little  as  possible  the  general 
working  expenses.  The  element  of  time  is  a  very 
important  one,  and  unless  it  can  be  brought 
within  reasonable  bounds,  it  may  prove  a  very 
serious  obstacle  to  the  success  of  the  Faure  system. 
ft  is  the  one  element  of  which  but  little  information 
has  yet  been  received,  and  yet  it  is  of  the  highest 
importance.  If,  as  appears  to  be  the  case,  as  long 
a  time  is  required  to  charge  the  cells  as  is  required 
to  discharge  them,  the  electricity  generated  by  the 


dynamo  machine  might  almost  just  as  well,  in  the 
majority  of  cases,  be  delivered  direct  from  the 
machine  as  from  the  battery.  In  cases  where  the 
Faure  battery  would  be  really  useful — that  is,  where 
it  would  be  inconvenient  to  have  machinery  erected, 
or  to  have  wires  extended  to  convey  the  power — 
then  the  element  of  mass  becomes  a  serious 
obstacle;  great  weight  and  large  bulk  compared 
with  the  amount  of  energy  stored,  the  secondary 
cells  certainly  possess,  and  at  present  there  does 
not  seem  much  prospect  of  these  being  much 
reduced,  and  nothing  less  than  a  wholesale  re- 
duction in  these  respects  can,  we  think,  make  the 
arrangement  a  success.  One  horse-power  per 
hour  contained  in  a  weight  of  75  kilogrammes  is 
not  a  large  amount,  and  yet  this  quantity,  which 
is  claimed  for  the  Faure  cells,  is  stated,  and  has 
been  proved  by  experiment,  to  be  very  much  in 
excess  of  the  truth.  No  doubt  the  economical 
storage  of  electricity  will  be  effected  sooner  or 
later,  and  when  it  is  thus  effected  it  will  mark  an 
era  in  mechanical  science,  but  as  yet  it  is  very  far 
from  being  successfully  carried  out. 


RAILWAY    SIGNAL    REPEATERS    AND 
LIGHT  INDICATORS. 


By  E.  T.  ROLLS.  A.S.T.E- 
Superintendent  Western  District,  L.  &  S.  W.  Railviray. 


It  will  be  obvious  to  all  acquainted  with  railway 
working  that,  no  matter  how  perfect  is  the  electric 
block  apparatus  for  signalling  trains,  the  safety  of 
those  trains  must  ultimately  depend  upon  the 
electric  signalling  being  accurately  translated  to 
the  engine  drivers  by  a  correct  signal  out  on  the 
line.  It  being,  therefore,  of  vital  importance  that 
the  signalman  should  show  a  correct  signal,  ic 
becomes  a  necessity  that  he  should  have  means 
of  assuring  himself  of  the  position  of  his  signals, 
when  from  a  multiplicity  of  causes  they  are  out  of 
sight  from  the  cabin. 

Mechanical  methods  of  various  kinds  have  been 
employed  for  this  purpose,  but  they  have,  as  a 
rule,  proved  cumbrous  and  made  way  for  electrical 
apparatus. 

The  subject  has  had  my  attention  for  some  years, 
and  the  means  I  have  devised  for  meeting  the  re- 
quirement having  stood  the  test  of  practice,  a 
description  of  them  may  be  interesting  to  some  of 
the  readers  of  this  Journal. 

Signal  Repeaters. 

From  the  context  it  will  \)e  plain  that  these,  to  be 
efficient,  must  be  free  from  liability  to  error  by  the 
effects  of  line  faults — earth  or  disconnection,  and  a 
great  number  being  required  upon  a  railway,  they 
must  be  cheap. 

The  first  condition  is  obtained  by  arranging  the 
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batterr  >t  the  signal  pott    Eartb  or  ditconnectioii    j 
tbea  inteireBing  between  there  and  the  catnn  can 
produce  no  falte  lignal  upon  the  repeater,  but  in 
COM  of  either  fault  happening,  a  neutral  (drooping) 
position  will  be  ihown  on  the  instrument,  unalter- 


The  arraagement  i>  shown  in  figs,  i  and  a. 

The  contact  maker,  a,  ii  firmly  fixed  «■  Ibe 
of  the  seniaphore  signal,  and  mores  with  it. 
four  mbbing  contact  springs,!,  C,i;  K,U«S<ati(n 
and  the  whole  is  protected  1^  a  cover,    Wak 


able  bjr  the  signal  lever,  and  the  signalman  will 
learn  thereby  that  the  apparatus  requires  attention. 
The-  second  condition,  economj  of  material,  is 
attained  by  so  arranging  the  conoections  that  a 
single  battery  and  one  wire  suffices  for  the  three 
poutions  of  the  repeater — "on,"  "neutral,"  "off" — 
while  a  thorough  rubbing  contact  is  always  insured. 


semaphore  arm  "  on,"  fig,  t,  a  cODpet  t 


current  is  sent, 
ponding  " 


lin^  with  the  arm  ".o^'"fig.  i. 
"'  — *      These  currents  proonoe  con 


and  "off'  signals  npontheds^ 
repeater,  b,  c.  Intermediate  (impr(q)«r)  parti' 
of  the  aemaphnv  signal  by  bringiflg  IM  tt>bb 
springs  upon  the  insulated  parts  of  a,  discos' 
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tbe  battery,  tbe  repeater  drops  to  a  neutral 
poudon,  and  the  sigaalman  Eceing  this,  pulls  or 
throws  bis  lever  over  once  more,  aad,  if  ceceuary, 
regulates  the  Bignal  wire  until  a  correct  signal  is 
sbowQ. 

The  repeater  Instrument  placed  in  the  cabin, 
B,  c,  may  be  of  an^  outward  pattern,  generally  a 
miniature  of  the  signal  outside  (and  semaphores 
are  now  most  common) ;  it  must  of  necessity  contain 
Inside  an  electro- magnet,  magnetised  needle,  or  both. 

An  Ingenious  instrument  of  the  needle  form  has 
been  introduced  upon  the  London  and  South 
Western  Railway  by  Mr.  C.  Goldslone,  the  Com- 
pany's Chief  Superintendent. 

In  this  the  needle  Is  so  balanced  that  with  one 
current  the  small  semaphore  borne  upon  its  axis 
goes  to  "  on, "  with  the  reverse  current  it  goes  to 
"off,"  and  with  no  current  it  fails  diagonally. 

The  selection  of  the  battery  for  this  particular 
work  Is  of  importance.  To  be  economical  in  main- 
tenance it  must  be  capable  of  supplying  a  constant 
current  for  considerable  time  without  attention,  the 
more  so  as  it  is  at  a  distance  from  the  slation. 
Further,  its  solutions  must  have  a  low  freezing 
point,  or  they  will  become  solid  and  inert  in  severe 

These  conditions  I  find  fulfilled  in  the  "  Howell " 
cell.'  Its  e.  m.  f.  is  very  high,  about  a  volts,  so 
that  few  cells  are  necessary,  and  compactness  is 
gained.  Its  solutions  only  congeal  at  about  5°  Fah., 
a  lemperaturs  not  likely  to  be  reached  inside  its 
case,  and  it  will  last  on  constant  current  through 
the  repeated  resistance  for  ten  or  twelve  weeks,  and 
sometimes  longer. 

Light  Repeaters. 

After  various  trials  in  this  direction  I  have  found 
the  form  shown  in  fig.  3  the  most  successful  of  my 
attempts.  It  is  very  simple,  cheap,  and  has  the 
peculiarity  of  providing  a  superabundance  of 
direct  movement  for  making  and  breaking  contact 
without  the  intervention  of  any  auxiliary  aids 
for  multiplying  tbe  actual  lineal  expansion  of  the 
metals  employed,  and  this  peculiarity  insures  a 
strong  rubbing  contact,  desirable  in  ail  cases,  but 
above  all  where  the  contact  points  arc  subjected  to 
heat.  The  arrangement  consists  of  two  bimetal 
straps  (brass  and  sleel)  joined  at  one  extremity, 
»,  fig.  3- 

The  lower  one  next  to  the  burner  has  its  steel  facing 
downwards.    The  upper  one  has  its  steel  upwards. 

The  heat  of  the  lamp  flame  produces  a  curvature 
of  the  compound  metal  straps,  causing  them  to  fly 
apart  at  their  free  end.  And  this  movement  is  further 
gxeatly  increased  by  the  tilting  of  the  upper  strap 
as  it  follows  tbe  motion  imparted  to  It  by  its 
attachment  to  the  lower. 

So  considerable,  Indeed,  Is  this  motion  with  a 
moderate  amount  of  heat  that  a  liexible  tongue,  c, 
set  back  on  tbe  upper  strap  is  necessary  to  relieve 
the  strain  upon  cooling,  while  at  the  same  time  it 
produces  the  rubbing  contact  alluded  to,  and  affords 
means  of  regulating  the  time  of  make  and  break  to 
such  nicety  that  the  signalman  may  be  warned  of 
aninsuOicient  light  requiring  trimming,  or  gas,  even 
without  its  total  extinction. 

The  apparatus  in  the  cabin  for  calling  the  signal- 


isists  of  the  battery  and  a 
trembling  bell  with  indicator,showing"light  in'  and 
"  light  out,"  the  former  by  gravity  when  the  circuit 
is  broken  at  the  lamp  (fig.  3),  the  latier  by  the 
current  which  simultaneous^  rings  tbe  bell  when,  on 
cooling,  the  circuit  is  completed  by  contact  b?ing 
made  with  earth  at  the  lamp  (Se.  4}. 

During  the  day  the  battery  is  disconnected  and 
only  brought  into  circuit  by  Inserting  a  peg  at 
lighling-up  time,  and  the  signalman  can  always  test 
the  apparatus  by  inserting  tnis  peg  before  the  metal 
straps  break  contact. 


,  1879.  pugr  38I. 


ELECTRIC    INDUCTION  BY  STRESS. 


JoiiLE  has  shown  that  when  a  bar  of  iron  is  mag- 
netised by  means  of  a  helix  and  electric  current 


White  undertaking  some  experiments  in  Decem- 
ber, 1S7S,  it  occurred  to  me  that  the  inverse  of  this 
ought  to  bo  true,  namely,  tbe  forced  elongation  of 
a  bar  of  iron,  surrounded  by  a  heli.T,  would  give 
cause  for  an  electric  current  through  the  helix  and 
connections.  A  series  of  experiments  followed 
which  completely  verified  the  supposition,  a  recital 
of  which  m.iy  be  of  intrtesl.  The  publication  of 
them  was  deferred  from  time  to  time  In  the  hope 
of  more  varied  experiments,  and  In  this  possible 
discovery  of  like  experiments  by  others. 

By  placing  one  branch  of  a  sounding  tuning-fork 
near  the  pole  of  an  electro-magnet,  the  coil  of  the 
latter  having  a  Bell  telephone  in  circuit,  the  tone 
of  the  fork  is  found  to  be  reproduced  in  the  tele- 
phone. But  this  is  like  using  a  Bell  telephone  for  a 
transmitter,  the  branch  of  the  fork  in  the  present 
case  serving  for  an  armature,  as  does  tbe  diaphragm 
in  chat  instrument.  Again,  when  an  iron  bar  is 
fastened  at  Its  centre  and  made  to  vibrate  longitudi- 
nally near  an  electro- mag  net,  a  telephone  In  circuit 
will  speak,  and  for  the  same  reasons  as  before. 
Remove  the  core  of  the  magnet  and  the  sound  Is 
still  heard  at  the  telephone,  and  it  is  not  necessary 
that  the  bar  be  a  magnet.  Bars  of  iron  were 
selected  that  possessed  a  minimum  amount  of 
magnetism.  In  fact  an  almost  inappreciable  mag- 
netism, and  still  a  loud  sound  was  emitted  by  the 
telephone. 

The  heliit  used  had  no  iron  about  it  when  the 
core  was  removed,  and  the  opening  for  the  core 
was  large  enough  to  encompass  the  bar  without 
touching  it.  The  bars  used  were  several  limes  the 
length  of  the  helix. 

At  first  it  was  supposed  that  the  tiwtion  of  the 
iron  longitudinally  was  chieSy  concerned  in  the 
production   of   sound.      On   this   supposition   tlie      I 
sound  n-ould  diminish  as  the  helix  was  move4    ■ 
toward  the  middle  of  the  bar  where  It  was  Krmlj  fl 
secured  in  a  clamp  for  longitudinal  vibration.     But   * 
instead  of  this,  the  intensity  was  increased,  and  to 
such  an  extent  that  the  auditor  at  the  telephone  in 
a  distant  room  could  ^siLvvcVj  ^wj  -^^^ifcftx  '^t* 


coil  wng  at  the  end  or  at  the  middle  of  the 
longitudinally  viiirating  bar.  This  made  it  clear 
that  the  sounds  observed  were  not  to  be  explained 
altogether  on  the  eroind  of  vibratory  motion  of 
iho  particles  of  the  bar,  because  the  motion  of  the 
bar  at  its  middle  is  n// when  clamped  at  this  point 
and  vibrating  longitudinally  at  its  fundamental, 
while  at  the  ends  wo  have  a  maxiraum  degree  of 
vibratory  motion.  Bui  at  the  middle  of  a  bar  thus 
conditioned  we  have  a  node,  and  the  strains  are 
here  known  to  be  those  of  extension  and  com- 
pression and  at  a  maximum  for  the  bar.  while  at 
the  ends,  the  alternating  strains  are  nil;  that  is, 
where  the  motion  is  greatest  the  strains  are  least, 
and  via  virza.  It  seems,  therefore,  certain  that  at 
the  middle  the  sound  is  chielly  due  to  the  vibratory 
i,  while  at  the  ends  it  is  almost  entirely  due 


active  as  the  strain  was  put  on.  The  bar  was  m 
ordinary  three-eighths  rod  of  commercial  bar  iron. 
It  was  at  once  found  to  be  permanently  stretching, 
and  the  galvanometer  needle  was  all  the  while  flying 
about  as  the  extension  continued.  When  thebu 
was  removed,  it  was  found  to  be  strongly  loagDefie, 
much  more  so  than  it  could  have  been  when  putin. 
It  was  also  heated.  It  therefore  seemed  difficnUto 
determine  whether  the  observed  currents  of  ekctric 
induction  were  due  to  strain,  stretch,  roagnelisaii 
motion,  or  heat,  in  part  or  together. 

A  piece  of  white  chilled  cast  iron  was  thai 
tested  to  41,000  lb.  compression,  and  found  to  resist 
the  full  power  of  the  machine  without  crushiagor 
set.  The  coil  was  then  placed  around  the  rod,  ud 
the  test  for  stress-el ec trie  induction  applied.  Under 
npressive  strains  the  needle  gave  unmislakilite 
evidence  of  electric  currents,  though  they  were 
much  feebler  than  in  the  previo 

Experiments  on  steel  bars,  not  magnetised,  gave 


E 


d  three  feet  long.  The  coil  was 
about  three  inches  long,  and  so  connected  with  the 
free  circuit  wires  that  it  could  readily  be  moved 
along  the  rod.  As  the  clamp  prevented  placing  the 
coil  exactly  at  the  middle  of  the  bar,  the  latter,  to 
test  this  point,  was  taken  out  and  suspended  by 
two  filaments  so  light  as  not  to  interfere  with  the 
ribration,  and  the  bar  made  to  vibrate  longitudinalljr 
by  striking  on  the  end  with  a  mallet.  The  coil 
was  placed  directly  at  the  middle  and  also  shifted 
to  right  and  left,  but  the  sound  was  still  loudest  at 
the  middle.  Sounds  produced  by  the  transverse 
vibrations,  now  accidentally  occurring  and  mixing 
with  those  due  to  the  longitudinal  vibrations,  were 
heard,  but  were  readily  distinguished  by  the  pilch 
of  tone.  These  were  separated  from  the  above 
consideration  of  longitudinal  vibrations. 

To  further  lest  the  matter  of  electric  induction 
stress,  a  rod  was  passed  through  the  coil,  and 
!  rod  put  under  tension  in  a  testing  machine.  A 
llvanometer  now  placed  in  the  circuit  became  verj' 


appreciably  the  same  effects  as  iron  bars.  Magne- 
tised steel  was  not  tried,  but  it  is  presumed  that  11 
the  end  of  the  bar  magnet  vibrating  longitudiniHy 
the  sounds  would  be  intensilied,  while  at  the  middle 
of  the  bar,  normally  magnetised,  the  soun^ 
probably  would  not  materially  differ  from  IboM 
obtained  from  non-magnetic  bars. 

A  few  other  metals  were  tried,  copper  and  brws 
particularly,  but  no  sounds  were  heard  from  the™. 
These  experiments,  though  far  from  being  comple" 
and  exhaustive  of  the  subject,  warrant  us  ta  th 
following  conclusions,  name!)* : — 

1st.  That  the  fact  of  Joule,  of  the  distortion  of 
bars  of  iron  by  magnetisation  with  electric  cottmB. 
is  operative  in  the  inverse  order,  namely,  dtstoithio 
of  Sirs  by  mechanical  force  induces  electric  curMH 
in  surrounding  coits. 

Most  other  metals  than  iron  or  stMl  gtTC 
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Eltclr«typiH£,  a  Practical  Manual.     By  J.  W.  Ubqu- 

KAKT,  CE.  London  :  Crosby  Locliwood  &  Co. 
The  art  of  elect  retyping,  as  distinct  from  electro- 
plating, has  now  become  an  important  industry, 
and,  like  ol her  branches  of  manufacturing  art,  il 
requires  a  manual  to  explain  to  the  rising  gene- 
ration what  processes  are  involved  in  carrying  on 
the  work  of  the  electrotyper.  The  book  before  us 
Is  certainly  a  good  attempt  to  supply  a  real  want. 
Following  ibe  usual  fashion,  Mr.  Urquhart  has 
attempted  in  the  introduction  to  give  some  expla- 
nation of  the  theory  of  the  electric  battery,  the 
meaning  of  the  various  electrical  units,  *c.  Such 
matter  is.  we  think,  of  but  very  little,  if  any,  prac- 
tical value  to  those  who  are  likely  to  study  the 
book.  Those  who  wish  to  get  a  clear  insight  in  to  the 
whole  of  the  principles  involved  will  certainly  not 
be  much  enlightened  by  descriptions  which,  to  be 
of  real  value,  cannot  but  be  lengthy.  But  although 
much  of  the  matter  in  the  introduction  might  have 
been  left  out  without  injury  to  the  book,  still  there 
is  a  good  deal  which  could  be  read  with  great  ad- 
vantage, and  whicfa  is  an  indication  that  the  author 
is  quite  at  home  on  the  subject  be  treats  of. 

In  the  chapter  on  sources  of  electricity  Mr. 
Urquhart  gives  very  many  most  useful  hints  with 
reference  to  the  construction  of  batteries,  and  he 
points  out  with  reference  to  the  battery  which  is  a 
very  favourite  one  with  amateurs,  namely,  the 
Smee,  that  its  usual  construction  is  anything  but  a 
good  one.  Philosophical  instrument  makers,  it 
must  be  admitted,  are  not,  as  a  rule,  very  happy  in 
the  designs  of  the  instruments  and  batteries  they 
Kupply,  as  amateurs  often  tind  to  their  cost. 

It  seems  somewhat  curious  that  the  Smee,  which 
is  by  no  means  a  constant  battery,  should  have 
proved  to  be  such  a  favourite  one  with  electro- 
typers.  The  Daniell,  it  seems,  has  not  found  so 
much  favour  as  its  constant  properties  would 
appear  to  warrant.  In  speaking  of  the  Daniell 
battery  many  thoroughly  practical  and  useful  hints 
are  given  with  reference  to  the  proper  arrangement 
and  maintenance  of  the  cells.  It  is  wonderful  what 
a  difference  a  little  attention  to  such  hints  will 
make  in  the  working  of  a  battery. 

Speaking  of  the  bending  of  battery  zincs,  Mr. 
Urquhart  states  that  if  the  latter  be  heated  by 
being  plunged  into  boiling  water  they  may  be 
easily  curved  and  bent  to  the  required  shapes. 
This  is  certainly  a  very  useful  fad  to  know,  and 
one  which  may  %!i.ve  a  great  deal  of  trouble. 

The    thermo-electric    battery  seems    eminently 


er,  failed  in  their  action  eventually.  The  princi- 
pal cause  of  Ibis  has,  we  believe,  been  due  to  the 
fact  that  the  piles  have  been  subjected  too  often  to 
alternations  of  heat  and  cold,  which  has  "racked" 
the  junctions  of  the  dissimilar  metals  and  caused 
eventual  disconnection  faults.  If  the  piles  were 
kept  continually  warm  they  would  probaoly  last  for 
an  indefinite  period,  and  would  prove  very  econo- 
mical, in  spite  of  the  comparatively  large  consump- 
tioD  of  gas  which  would  be  required  to  keep  up  the 


continual  heat.     The  thermopile  is 
txcelUnci  a  clian  source  of  electricity. 

The  "  safety  current  interrupter "  invented  by 
Mr.  Urquhart,  and  used  for  the  purpose  of  prevent- 
ing the  reversal  of  the  current  which  might  take 
place  when  the  latter  is  generated  by  a  dynamo 
machine,  is  certainly  as  simple  and  as  effective  an 
arrangement  as  could  be  desired. 

The  chapters  of  the  book  on  "  Solutions,"  "Dft- 
positing  and  Moulding  Apparatus,"  "Preparation 
o.f  the  Work,"  &c,,  are  written  in  a  very  practical 
tnanner,  and  give  such  details  as  are  very  essential 
to  insure  success.  Altogether  we  must  confess 
that  the  book  is  an  e;(cellenC  addition  to  the  grow- 
ing list  of  electrical  works,  and  Is  by  no  means  a 
merely  ornamental  volume.  It  is  one  which  every 
one  who  wishes  to  know  about  electro-plating 
should  purchase. 

EUctricity.  By  Fleeming  JeNKis,  F.R.S.  London  : 

Society  for  Promoting  Christian  Knowledge. 
PaoFBSsoK  Jenkin  is  so  well  known  in  the  elec- 
trical scientific  world  that  any  book  from  bit  pen 
must  command  popularity.  The  task  of  writing 
the  treatise  must  have  been  a  somewhat  difficult 
one,  considering  that  there  are  but  120  small  pages 
of  matter,  and  that  the  subject  treated  of  is  of  such 
vast  extension.  Altogether  the  information  given 
has  been  judiciously  chosen,  although  the  work  by 
itself  is  hardly  one  which  could  with  advantage  be 
put  into  the  hands  of  any  one  who  commences  to 
study  the  subject  for  the  first  time. 
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A  flindbook  of  Eltclrkat  Tilling.  By  H.  R. 
Kempe,  New  edition,  revised  and  enlarged. 
E.  and  F.  N.  Spon,  London. 


Softs. 


TeUPERATUNB    UPON    SeLE. 

Receivers.— M.E.  Mercadier  con- 
cludes from  experiments  undertaken  that  radlophonic 
receivers,  constructed  of  selenium,  lend  more  or  leM 
ra.pidly  to  a  slate  of  slahiiity  relatively  to  the  effects  of 
temperature.  Al  ordinary  temperatures,  and  even' up  ta 
loo"  C.|  the  resistance  of  these  receivers  varies  in- 
versely as  the  lemparature  between  5°  or  6"  to  35", 
these  variations  may  be  considered  approximately  as 
mutually   proportionate. 

On  theThehm:c  Laws  of  the  Excitino  Spark 
DP  Co-JDENSEHS.— By  M.  E,  Villari.— The  author 
terms  the  "  exciting  spark  "  of  the  discharge  of  a  con- 
denser that  which  is  produced  against  the  exciter, 
whilst  he  names  that  which  is  formed  in  an  interrup- 
tion the  "  conjunctive  spark,"  The  properties  of  the 
latter  he  has  explained  elsewhere.  To  study  the  heat 
of  the  exciting  spark  he  has  constructed  an  "  exciter 
thermometer,"  which  consists  of  an  exciter  inclosed  in 
a  gloss  globe.    By  means  of  two  tuliM'.M'w.'i  ^iKla  "^"Swi 
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was  supported  by  two  bands  of  ebonite,  upon  which  it 
could  turn  around  a  horizontal  axis  and  close  the  circuit 
of  a  battery  to  which  it  was  connected  at  the  moment 
of  the  dischargee,  the  spark  bursting  in  the  balloon. 
The  heat  developed  was  measured  by  the  displacement 
of  an  indicator  of  glycerine  and  water  contained  in  a 
vertical  tube  of  glass  attached  to  the  globe.  On  expert- 
menting  with  this  apparatus  for  different  charges  com- 
municated to  one  and  the^ame  battery,  he  has  found  as 
a  mean  result,  and  within  the  limits  of  his  researches, 
that  the  heat  developed  by  the  exciting  spark  alone  is 
approximately  proportional  to  the  square  of  the  charges. 
This  law  is  not  general,  for  the  experiments  are  com- 
plicated by  various  phenomena.  The  glass  of  the  jars 
does  not  always  retain  electricchargeswcll,  and  jars  arc 
met  with  which  cannot  be  charged.  It  is  necessary  to 
select  jars  and  to  coat  them  with  a  good  lac  varnish. 

Further,  he  has  found  when  experimenting  with  high 
potentials  that  energetic  interior  discharges  are  pro- 
duced in  the  jars,  and  there  is  a  development  of  heat 
to  the  detriment  of  that  which  accompanies  the  exterior 
exciting  spark. 

He  has  also  remodelled  his  thermometer,  and  on 
repeating  his  experiments  has  obtained  concordant 
resultii  which  may  be  summed  up  as  follows  : — 

1.  The  heat  of  the  exciting  spark  increases  more 
rapidly  than  the  third  power  of  the  charges  for  a  small 
potential. 

2.  For  a  medium  potential  it  increases  as  the  squares 
of  the  qharges. 

3.  For  a  very  high  potential  it  increases  as  the 
charees. 

It  IS  probable  that  account  should  be  taken  of  the 
influence  of  internal  discharges.  They  are  very  small 
for  small  potentials,  but  increase  very  rapidly  as  the 
potential  is  augmented. 

He  has  also  studied  how  the  heat  produced  by  the 
spark  varies  with  the  quantity  of  electricity,  the  poten- 
tial remaining  constant.  He  finds  that  the  heat  of  the 
exciting  spark  alone  grows  a  little  less  rapidly  than  the 
charge  when  the  potential  is  constant.  More  exactly 
when  the  charge  increases  from  i  to  2,  the  heat  pro- 
duced rises  from  i  to  1*77. 

He  has  also  caused  the  potential  of  a  constant 
charge  to  vary,  accumulating  it  in  a  variable  number  of 
bottles,  and  has  proved  that  the  heat  of  the  exciting 
spark  alone  increases: 

1.  More  rapidly  than  the  potentials,  if  they  are  small. 

2.  As  the  potentials,  if  they  are  medium. 

3.  Much  less  than  the  potentials,  or  even  decreases 
if  the  latter  are  very  high.  These  different  effects  are 
also  affected  by  internal  discharges.  In  case  of  small 
potentials,  he  finds  that  on  increasing  the  potential 
from  I  to  2  (12  of  the  electrometric  charges  being  at 
first  distributed  in  24,  and  then  in  12  equal  jars),  the 
heat  of  the  spark  increases  in  the  ratio  of  i  to  3'8i. 

To  sum  up,  it  may  be  said  that  for  small  potentials, 
when  in  a  condenser,  the  charge  and  the  potential  are 
made  to  increase  at  the  same  time  and  in  the  same 
proportions  (as  occurs  when  the  electric  mass  is  aug- 
mented in  one  and  the  same  battery),  in  the  ratio  of  i 
to  2,  the  heat  of  the  spark  should  increase,  according 
to  the  foregoing  results,  in  the  proportion  of  i  : 
177  X  3-81,  that  is  1 :  674.  If  we  know  the  heat  de- 
veloped by  the  spark  of  charge  i,  we  may  determine, 
in  this  indirect  manner,  and  the  heat  determined  by  a 
charge  2  accumulated  in  the  same  condenser. 

The  author's  experiments  show  a  complete  agree- 
ment between  the  quantity  of  heat,  as  determined  by 
direct  measurements  and  as  calculated  by  the  indirect 
method. 

The  law  of  the  surfaces  of  condensers  is  evidently 
intimately  connected  with  that  of  the  potentials ;  thus 


the  same  three  cases  which  have  been  indicated  for  the 
laws  of  potentials  will  be  distinguished  for  surfaces. 

From  the  foregoing  it  results  that  for  a  determined 
potential  of  a  given  charge  the  heat  developed  b 
divided  between  the  internal  spark  and  the  extemil 
"  exciting  spark  "  in  such  a  manner  that  in  the  latter 
it  augments  proportionally  to  the  squares  of  the 
charges,  and  in  an  inverse  ratio  to  the  surface  of  the 
condensers. 

These  laws,  which  maybe  named  the  limiting  laws  of 
the  spark,  are  the  same  as  those  which  apply  to  metallic 
wires.     It  may  thus  be  said  that : 

The  heat  developed  by  the  spark  Is  proportional  to 
the  quantity  of  electricity  multiplied  by  the  electric 
density,  or  it  is  proportional  to  the  quantity  of  elec- 
tricity for  the  fall  of  the  potential. 

A  part  of  the  spark  may  be  replaced  by  a  metallic 
wire,  and  vice  versa*  It  is  necessary  that  the  sum  of  aS 
the  other  effects  produced  by  the  spark  should  foUov 
the  same  laws. 

There  is,  however,  an  essential  difference  between 
the  spark  and  the  wires,  as  far  as  thermic  phenooiena 
are  concerned.  The  spark  increases  both  in  length 
and  section  in  proportion  as  the  charges  and  the  poten* 
tials  increase.  It  may,  therefore,  be  regarded  as  a 
variable  conductor,  in  which  the  heat  may  be  a  Cbbc- 
tion  of  the  number  of  the  component  gaseous  mote* 
cules,  and  perhaps  of  their  temperature. 

In  metallic  wires,  which  may  be  regarded  as  fixed 
conductors,  the  thermic  power  is  an  exclusive  fanctioo 
of  the  temperature.-— C<9iii^/«  Rendusm 

M.  Gaston  Plant<  writes  to  us  to  say  that  it  is  not 
his  intention  to  establish  works  for  the  manufacture  of 
his  secondary  couples,  as  was  stated  in  our  last  issue; 
these  couples  have  been  constructed  for  some  time 
past  in  the  workshops  of  M.  Breguet.  It  is  also  a 
mistake  to  suppose,  as  has  been  stated,  that  the  modi- 
fication of  the  Plants  couples,  made  by  M.  Faure,  can- 
not be  charged  by  dynamo^Iectric  machines,  whilst  the 
ordinary  form  can.  M.  Plants  says  simply  that  magneto- 
electric  machines  do  not  answer  as  well  as  batteries  for 
the  charging  of  his  couples,  either  prepared  or  unpre- 
pared, as,  in  consequence  of  the  inequalities  of  the 
electro-motive  force  of  the  current  given  by  the 
machines,  a  portion  of  the  char^  taken  can  discharge 
itself  proportionally  in  the  circuit  of  the  machine  when 
the  electro-motive  force  of  the  latter  falls  below  a  cer- 
tain point.  M.  Plants  thinks,  nevertheless,  that  it 
would  be  more  advantageous  to  store  up  the  electricity 
of  machines  than  of  batteries,  now  that  voltaic  elec- 
tricity is  produced  by  mechanical  work  in  greater 
quantity,  and  with  ^^reater  economy,  than  by  chemical 
action.  (For  a  full  illustrated  description  of  the  Plante 
battery  see  Telegraphic  Journal,  Dec.  ist,  1875.) 

In  the  House  of  Commons  on  the  8th  inst  the 
Attorney- General,  in  answer  to  a  question  put  by  Sir 
H.  Tyler  as  to  the  responsibility  of  local  authorities  for 
the  safety  of  the  public  as  regarded  casualties  from  the 
fracture  of  the  telegraph  wires  stretched  over  the  public 
thoroughfares,  said  that  by  the  Act  of  1863,  sections 
9, 10,  and  12,  teleera^h  companies  were  restrained  from 
placing  posts  and  wires  along  thoroughfares  without 
the  consent  of  the  body  having  control  of  such  thorough- 
fares. By  the  Act  of  1868  the  Act  of  1863  was  nude 
to  apply  to  the  Postmaster- General.  So  this  Act  only 
restrained  telegraph  companies  and  the  Postmaster* 
General ;  but  in  relation  to  other  public  bodies  and  to 
private  individuals  placing  posts  and  wires  along  the 
public  thoroughfares,  the  responsibility  of  seeing  that 
they  were  placed  properly,  and  did  not  causa  danger  to 
the  public,  rested  with  the  body  hiving  the  control  of 
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and  highways.  In  the  opinion  of  the 
iment  nothing  had  arisen  to  render  necessary  a 
nental  inquiry  with  a  view  to  avoid  the  risk  to 
I  using  the  thoroughfares  under  the  telegraph 

If  any  wire  were  erected  to  which  the  local 
ty  took  exception  on  the  score  of  danger  to  the 

they  could  restrain  the  Postmaster-General  in 
tter. 

Majesty's  Govbknmbnt  have  appointed  the 
Crawford  and  Balcarres  Chief  Commissioner, 

r  Charles  T.  Bright,  Professor  D,  E.  Hughes, 
and  lieutenant-Cokmel  C.  E.  Webber,  R.E.,  as 

ssioners,  at  the  forthcoming  Electrical  Exhibi- 

d  Congress  at  Paris. 

xordance  with  a  resolution  unanimously  passed 
leeting  of  the  British  exhibitors  at  the  Paris 
sal  Exhibition,  subscriptions  towards  a  gua- 
fund  for  the  decoration,  maintenance,  and  service 
British  section  were  invited.  A  considerable 
ts  already  been  subscribed. 

Weston  Company  has  commenced  an  action 
:  the  Brush  Lighting  Companies  in  the  United 

for  an  alleged  infnnjgrement  of  patent.  The 
s  for  one  of  the  most  important  features  of  the 
system. 

tramcar  recently  tried  in  Paris  was  driven  by 
lure  accumulators,  the  cost  of  the  latter  being 
&nd  weighing  a  ton  and  a  quarter. 

combination  of  Wheatstone  bridge  in  a  battery- 

with  a  transmitter  placed  in  one  of  the  arms  of 

dge,  and  a  main  line  which  forms  the  cross-wire 

bridge,  and  a  receiver  placed  in  the  main  line, 


is  shown  by  the  figure,  has  recently  been  patented 
United  States.  (Patent  No.  243,31 1,  dated  April 
:88x.) 

STEM  of  lighting  and  extinguishing  gas  lamps  by 
atic  action  is  now  under  trial  in  ShefiBeld.    The 
is  the  invention  of  Mr.  G.  Weston. 

ARGE  Electro- Mag  NET. — MM.  Von  Feilitzsch 
.  Holtz  have  recently  made,  for  the  University  of 
vald,  an  electro-magnet  of  enormous  dimensions, 
ice  of  a  bar  of  iron  made  in  one  single  piece 
have  been  too  expensive,  whilst  on  the  other 
n  a  system  formed  of  several  pieces,  poles  be- 
leveloped  at  the  contacts.    The  electro-magnet 


was,  therefore,  constructed  of  38  plates  of  iron,  7  milU. 
metres  thick,  bent  into  a  horseshoe  shape,  and  of 
a  size  such  that  their  combination  forms  a  cylinder  105 
millimetres  m  diameter.  These  plates  are  varnished, 
in  order  to  avoid  the  formation  of  extra  currents  : 
the>'  are  connected  together  by  iron  bands,  and  so  ar- 
rang^  as  to  form  a  cylinder  of  uniform  diameter. 
The  total  height  is  125  centimetres,  the  distance  be- 
tween the  poles  596  millimetres ;  the  toUl  weight  628 
kilogrammes.  The  magnetising  helix  is  composed  of 
100  kilogrammes  of  plates  of  copper,  forming  15 
layers,  insulated  from  one  another  by  gutta  percha. 
Outside  there  are  1 75  kilogrammes  of  wire,  2  miUi- 
metres  thick,  forming  5  double  layers  of  wire,  and  th« 
extremities  of  the  different  parU  of  the  drcvit  com. 
municate  with  terminals  fixed  on  innUatad  columns, 
which  allow  of  any  required  connections  being  made. 
The  poles  are  topped  with  two  plates.  33  milliitaetres 
thick,  which  can  be  set  at  any  required  distance  apart, 
and  are  capable  of  carrying  various  accessories.  A 
movable  plate,  placed  between  the  two  branches,  can 
be  placed  at  any  convenient  height  for  the  experiments. 
With  this  apparatus,  excited  by  50  small  Giove  cells. 
It  was  possible  to  melt  in  two  minutes  40  grammes  of 
Wood's  metal  by  Foucaulfs  experiment,  and  if  the 
poles  were  set  close,  the  resistance  stopped  the  move- 
ment in  spite  of  the  tension  of  the  driving  band.  It  is 
very  easy  to  show  the  rotation  of  the  plane  of  polarisa* 
tion  in  heavy  glass,  when  the  latter  is  traversed  by  a 
ray  of  light,  &c.  In  this  apparatus,  as  has  been  pointed 
out,  the  oar  of  iron  weighs  628  kilogrammes,  and  the 
wire  275  kilogrammes,  whilst  in  the  one  constructed 
by  Plficker,  and  which  was  the  largest  existing,  the 
weights  were  only  84  and  35  kilogrammes  respectively. 
— J>i  Mandes, 

Dr.  Oliver  J.  Lodge  has  been  appointed  to  the 
Lyon-Jones  Professorship  of  Experimental  Physics  and 
Mathematics  by  the  Councils  of  University  College, 
Liverpool,  and  of  the  Liverpool  Royal  Infirmary  School 
of  Medicine. 

A  PATENT  for  an  electric  cable  (No.  242,894«  dated 
May  9th,  x88x),  has  recently  been  taken  out  in  the 
United  States  by  Mr.  Patnck  Delany.  The  cable, 
which  is  shown  by  the  figure,  consists  of  a  lead  tube 
flattened  out,  and  containing  insulated  wires  inserted 


inside.  In  the  manufacture  the  cable  is  passed  between 
corrugated  rollers,  which  press  the  le^d  close  around 
the  insulated  wires.  The  lead  tube  is  connected  to 
the  ppround,  and  at  junction  the  wires  are  crossed  to 
avoid  induction. 

Belgium  will  take  a  considerable  share  in  the  forth- 
coming Paris  Exhibition.  The  number  of  exhibitors  is 
over  a  hundred.  Among  other  exhibits  the  Jaspar 
regulator  and  the  lampC'Soleil  of  MM.  Clere  and 
Bureau  will  compete  prominently  with  the  numerous 
other  systems  of  electric  lighting.  Of  telephone  spe- 
cialists M.  de  Locht-Labye  will  show  his  pan-telephone 
in  action,  and  M.  Navez's  researches  will  doubtlc 
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receive  due  attention.  Meteorological  instruments  will 
be  specially  represented  by  those  of  M.  Van  Ryssel- 
bergne,  with  which  the  indications  of  a  meteorograph 
at  a  distance  are  registered  directly  at  Brussels  Ob- 
servatory. Colonel  Leboulang^  will  exhibit  ballistic 
apparatus  of  special  type,  and  his  ingenious  dronometer 
and  dromoscope  for  controlling  the  velocity  of  trains, 
especially  at  dangerous  points.  Various  kinds  of 
telegraph  wire  will  be  shown,  and  a  special  interest 
will  attach  to  the  wires  of  phosphor  bronze  from  the 
works  of  M.  MonteBore  L^vy  ;  these  wires  have  a  con- 
ductivity four  times  that  of  iron,  and  their  tenacity  being 
also  much  greater,  lines  may  be  made  in  which  the 
wire  section  is  greatly  reduced.  An  official  and  special 
catalogue  is  bemg  prepared  for  the  Belgian  section  ;  it 
will  comprise  an  mtroductory  notice  by  M.  Bonneux  on 
electrical  science  and  industry  in  that  country. — 
Nature, 

From  experiments  made  by  Herr  Muraska,  it 
appears  that  graphite  conducts  the  best  of  any  variety 
of  carbon,  whilst  its  resistance  varies  the  greatest  by 
variation  of  temperature.  It  is  thus  thermo-electrically 
negative  to  all  known  varieties  of  carbon. 

There  are  now  nearly  150  offices  connected  by 
telephones  in  Hamburg. 

The  s.s.  Chateau  Leoville,  built  for  a  French  com- 
pany, and  recently  launched  at  Sunderland,  is  to  be 
fitted  with  the  Swan  incandescent  lamp. 

The  French  Minister  of  Postal  Telegraphy  recently 
sent  to  the  several  telegraphic  offices  forms  for  record- 
ing all  the  observations  connected  with  thunderstorms. 
The  forms  have  been  drawn  tip  by  M.  Mascart,  the 
head  of  the  Meteorological  Office,  and  printed  at  its 
expense. 

The  telephone  shown  by  the  figure  has  been  patented 
(No.  242,816,  dated  Nov.  28th,  1877)  in  the  United 
States  by  C.  Cuttress  and  J.  Redding,  assignors  to  J. 
Wentworth  Brown  and  H.  Hyde.    The  arrangement 


consists  of  a  tympanum  or  plate  rigidly  supported  at 
its  edges,  but  free  to  vibrate  at  its  centre,  with  a  hollow 
cylindrical  helix  of  insulated  wire  mounted  axially  upon 
the  tympanum. 

Mr.    Edison    has    patented    (No.    242,896,  dated 
Dec.  15th,  1 881)  the  incandescent  lamp  shown  by  the 


figure.     The   novelty  of  the  arrangement   lies  in  the 
combination,  with  the  incandescing  loop  of  an  electric 


lamp,  of  a  support  arranged  to  maintain  the  carboD 
loop  in  its  normal  position. 

The  time-ball  recently  erected  at  Kansas  Citj,  aod 
which  is  dropped  as  a  part  of  the  time  service  of  the 
Morrison  Observatory,  is  the  first  attempt  in  this 
direction  in  the  West.  It  was  paid  for  chiefly  bj  u 
appropriation  of  the  City  Council  of  that  city.  The 
site  selected  was  the  large  building  jost  erected  hj  the 
Messrs.  BuUene,  Moores&  Emory,  on  Delaware  Street 
The  ball  when  raised  to  the  top  of  the  staff  is  aboit 
140  feet  above  the  street,  and  is  generally  visible  to  the 
business  portion  of  the  city.  The  ball,  which  passes 
over  the  staff,  is  simply  a  wire  skeleton  covered  with 
canvas  and  painted  black,  and  is  about  three  feet  is 
diameter.  It  was  loaded  on  the  inside  with  lead  uatil 
it  was  found  to  drop  instantly  and  without  loss  of  tine. 
It  has  a  drop  of  about  twenty-five  feet  and  b  slowed  is 
as  it  reaches  the  bottom,  and  is  received  upon  a  set  of 
tall  springs  surmounted  bv  a  stout  cushion.  The 
apparatus  by  means  of  which  the  ball  is  dropped  at 
precisely  the  right  instant  was  constructed  under  the 
direction  of  Mr.  W.  F.  Gardner,  the  instrument  maker 
of  the  Naval  Observatory  at  Washington.  It  is  of  a  veiy 
simple  form,  and  is  found  to  answer  all  reqwiemcatL 
This  has  been  found  to  work  easiW  and  without  loss  of 
time,  and  can  scarcely  get  out  of  order.  The  entire 
cost  of  mounting  the  ball  and  machinery  was  only 
about  120  dollars,  and  with  this  small  amount  it  was 
necessary  to  use  the  utmost  economy  in  the  purdiase 
of  materials  and  apparatus.  Kansas  City  is  about  ok 
hundred  miles  from  the  Observatory,  and  except  m 
cases  of  breaking  of  the  wire,  when  the  ball  caniM)tbe 
dropped  at  all,  it  is  dropped  within  one  or  two«te&tiis 
of  a  second  of  correct  time. — Science. 


The  United  Telephone  Company  has  just  concluded 
an  arrangement  with  the  Postmaster-General,  under 
which  three  of  the  Company's  principal  Exchanges  will 
be  at  once  connected  by  the  telephone  with  the 
Telegraph  Department  at  St.  Martin's-le* Grand.  Each 
subscriber  to  the  Company's  Exchanges  will  thus  be 
placed  in  immediate  and  direct  communication  with  the 
Post  Office,  and  will  be  able  to  transmit  messages 
through  the  telephone  direct  to  the  Central  Telegraph 
Office,  whence  they  will  be  delivered  within  a  short 
radius  of  St.  Martin 's-le- Grand,  or  forwarded  by 
telegraph  to  other  parts  of  London  or  the  United 
Kingdom. 


The  Anglo-American  Telegraph  Company  annonoce 
that  the  Brest-St.  Pierre  cable  laid  in  1869,  which  was 
broken  on  the  1 2th  November  last,  has  been  picked  up 
in  1,700  fathoms  of  water  and  repaired.  As  a  conse- 
quence, telegraphic  communication  between  France  aod 
the  United  States  of  America  by  this  Company's  cable 
via  Brest  has  been  restored. 


La  Compagnie  Franqaisb  du  T£L£aRA»»  ix 
Paris  a  New  York.—- Some  very  interesting  state' 
ments  respecting  this  company  have  recenUy  been 
published  in  Truth.  We  would  refer  those  of  our 
readers  who  are  desirous  of  obtaining  them  to  the 
issues  of  that  paper  for  June  23rd  and  30th,  aod 
July  7th. 

The  electric  lights  in  Cheapside,  says  the  Daily  Srts, 
as  far  as  Queen  Street,  St.  Paul's  Charchyard,  Ludgate 
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Hill,    Bridge    Street,    and    Blackfriars   Bridge— that 
portion  of  the  City  served  by  the  Brush  system — failed 
^  on  Sunday  night  last,  and  recourse  had  to  be  made  to 
the  gas  lamps. 


Thk  United  States  Circuit  Court,  on  June  27th,  Judge 
Lowell,  rendered  a  decree  for  the  complainants  in  the 
suit  of  the  American  Bell  Telephone  Company  ei  al 
V.  Albert  Spencer  et  al.  This  was  a  bill  in  equity 
alleging  infnngement  of  two  patents  granted  to  Alex- 
ander Graham  Bell.  The  defendants  admitted  that 
they  had  infringed  some  valid  claims  of  the  second 
patent,  but  the  plaintiffs  have  given  them  no  evidence 
of  such  infringement.  They  rely  entirely  upon  the 
fonrth  claim  o?  the  first  patent,  which  is  much  more 
comprehensive  in  its  scope.  This  claim  was  that  the 
defendants  are  using  a  method  and  apparatus  for  trans- 
mitting vocal  sounds  which  resemble  those  of  the 
plaintiff  in  producing  electrical  undulations,  copied 
nom  the  vibrations  01  a  diaphragm,  and  sending  them 
along  a  wire  to  a  similar  receiver  at  the  other  end. 
The  court  decides  that  the  specific  method  of  producing 
the  electrical  undulations  is  different.  It  is.  made  on 
the  principle  of  the  microphone,  which  has  been  very 
iDiidi  improved  since  the  date  of  the  first  Bell  patent. 
The  judge  says : — **  If  the  Bell  patents  were  for  a  mere 
arrangement  or  combination  of  old  devices  to  produce 
t  somewhat  better  result  in  a  known  art,  then,  no 
doabtf  a  person  who  substituted  a  new  element  not 
known  at  the  date  of  the  patent  might  escape  the 
diaige  of  infringement.  But  Bell  discovered  a  new 
art,  that  of  transmitting  speech  by  electricity,  and  has 
a  right  to  hold  the  broadest  claim  for  it  which  can  be 
permitted  in  any  case — not  to  the  abstract  right  of 
fending  sounds  by  telegraph  without  any  regard  to 
means,  but  to  all  means  and  processes  which  he  has 
both  invented  and  claimed. "«-0/fra/(7r. 


Schuckbrt's  Differential  Ring-Lamp. — This 
lamp,  for  which  Sigmund  Schuckert,  of  Nurnberg, 
lias  taken  out  a  German  patent  (No.  13,619),  is  in 
principle  an  electro-magnetic  machine,  through  which, 
while  Duming,  two  currents  constantly  pass,  tending  to 


FIG. I. 


turn  a  rotatory  inductor  in  opposite  directions.  One 
of  these  is  the  main  current  which  passes  through  the 
luminous  arc,  whilst  the  other  is  introduced  as  a  branch- 
current  and  does  not  traverse  the  arc.  As  is  shown  in 
diagram  fig.  i,  the  current  is  introduced  by  the  pencil 


at  a  into  the  ring-inductor,  from  which  it  issues  again 
at  a^.  Here  it  is  divided,  one  branch  (the  main  current) 
passing  to  the  electro-magnets,  s  and  m,  and  through 
the  luminous  arc  back  to  the  machine,  the  branch- 
current  flowing  through  the  electro-magnets,  N '  and  s^ , 
and  returning  from  here  direct  to  the  machine.  The 
coils  and  the  resistances  of  the  branches,  s,  N,  and  s^ ,  n  ^ , 
are  so  arranged  that  for  a  given  magnitude  and  a 
corresponding  resistance  of  the  luminous  arc,  the 
magnetic  actions  of  both  upon  the  inductor  are  in 
equilibrium.  If  the  resistance  of  the  luminous  arc  is 
modified,  the  resistance  of  the  circuit  of  the  main  cur- 
rent is  affected  correspondingly,  and  according  to  the 
increase  or  decrease  of  this  resistance  the  magnetic 
action  of  the  by-current  and  of  the  main-current  upon 
the  ring-inductor  predominates. 

Schuckert  carries  out  this  principle  in  various  con- 
structions, one  of  which  is  shown  in  fig.  2.    The  indue* 


F1G.2. 


tor,  which  here  takes  the  form  of  a  flat  ring,  carries  a 
female  screw,  into  which  the  upper  carbon-holder,  pro- 
vided with  a  screw-thread,  is  introduced.  As  the  rin^, 
according  to  the  ratio  of  resistance  between  the  main 
current  and  the  by-current,  is  affected  by  one  or  the 
other,  the  carbon-holder  moves  upwards  and  down- 
wards, and  thus  the  magnitude  of  the  luminous  arc  is 
regulated,  independently  of  the  total  strength  of  the 
current.  This  internal  regulation  of  the  lamp  permits 
the  introduction  of  several  lamps  in  one  common 
ci rcuit. — Electrotechnische  Zeitschrift. 

The  Standard  says : — "  Numerous  complaints  reach 
us  as  to  the  frequently  recurring  inaccuracies  in  the 
Stock  Exchange  prices  impressed  upon  the  tapes  of  the 
Exchange  Telegraph  Company.  The  inconvenience 
caused  to  stockbrokers  in  consequence  is  considerable, 
clients  at  a  distance  constantly  calling  their  attention 
to  discrepancies  between  the  tape  figures  and  those  at 
which  business  is  actually  transacted."  This,  we  pre- 
sume, means  that  the  apparatus  is  defectively  adjusted. 
We  do  not  recollect  having  heard  of  any  complaints 
before,  although  the  system  has  been  at  work  for 
several  years. 


The  arrival  in   the  Thames  of  a  steamer  from   the 
Clyde  steered  by  electric  apparatus  has  excited  much 
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attention  in  sdentiGc  circles.  The  experiment  was 
highly  successful  with  one  imporlanE  exception,  which 
*  does  not  appear  to  be  geneially  known.  The  electric 
apparatus  steered  the  ship,  but  it  so  eccentrically 
affected  the  compasses  that  they  were  of  no  use.  We 
are  not  aware  from  what  cause  this  peculiar  effect 
arost,  but  there  seems  no  reason  to  suppose  that  it 
cannot  easily  be  overcome. 


The  WtsTBRit  asd  Brazilian  Teibcraph  Coa- 
PANv  (Limited). — A  supplementaiy  report  has  been 
iMued  by  the  directors  of  this  company  with  reference 
to  the  actions  in  progress  for  the  recovery  of  large 
sums  of  money  alleged  to  have  been  improperly  ex- 
pended in  the  promotion  of  the  company.  It  would 
appear  that,  as  has  all  along  been  expected,  ofFers  of 
compromise  have  been  received.  The  directors  say 
that  "Ihcyhave  good  reason  to  believe  that  a  com- 
promise of  these  actions,  as  against  the  great  majority 
of  the  defendants,  can  be  effected,  whereby  the  company 
will  receive  a  sum  of  ^100,000  in  cash  and  ;fiio,c>oo 
nominal  in  shares,  with  liberty  to  the  defendants  to 
substitute  for  the  latter  the  fixed  sum  of  £8  per  share, 
and  reserving  the  rights  of  the  company  as  against  fhe 
remaining  defendants,  the  company  defraying  its  own 
expenses,  and  conceding  to  the  liquidators  of  Hooper's 
Telegraph  Works  (Limited)  one  moiety  of  such  portion 
of  the  assets  of  the  Central  American  Telegraph  Com- 
pany (Limited)  as  may  be  agreed  or  determined  to 
belong  to  this  company  in  respect  of  their  claim  upon 
the  Central  Company.  The  directors  arc  unanimously 
of  opinion,  having  regard  to  all  the  circumstances, 
that  it  will,  in  the  interests  of  the  company,  be  ex- 
pedient to  make  such  a  compromise." 

The  Eastern  Telegraphic  Company  notify  the  inter- 
ruption of  their  Aden-Bombay  cables  near  the  shore 
at  Bombay.  Until  they  are  restored  telegrams  for 
India,  China,  Australia,  &c.,  should  be  sent  by  the  lines 
of  the  Indo-European  Telegraph  Company. 

At  the  ensuing  meeting  of  the  India  Rubber,  Gutta 
Percha,  and  Telegraph  Works  Company  (Limited),  the 
directors  will  recommend  the  distribution  of  an  interim 
dividend  of  lOi.  per  share, free  of  income  tax,  being  at 
the  rate  of  10  per  cent,  per  annum. 


€axxtsi^aniitmt. 


CONTACT-TELEPHONE    OR    MICROPHONE 

TRANSMITTER, 

Ta  Hie  BditoT  of  Thh  Tblsgrafhic  Journal. 

Sir,— I  noticeon  page  a59ot  the  Telegraphic  Joor- 
MAL  for  the  1st  inst.  that  M.  Emile  Berliner  claims  to 
have  been  theoriginalinventor  of  the  con  tact -telephone 
or  microphone.  I  therefore  venture  to  inform  you  that  I 
made  and  had  a  transmitter  (similar  to  that  shown  in 
the  diagram  accompanying  the  description  of  M.  Emile 
Berliner's  con  tact -telephone)  in  use  experimentally  as 
carlv  as  November,  1878.  My  tcanamitter  was  de- 
scribed in  the  Somcrstl  County  Catettt  of  November 
igth,  1878,  as  follows  :— 


[Jlo.t  is,  iUl 


"  The  iastniment  consists  of  a  diaphra^  made  d 
ferrotype  plate  fastened  in  a  vertical  positioa.  h  Ik 
centre  of  the  diaphrano  *  piece  of  cartian  is  lecani 
'The  base  of  the  ca£on  is  against  th«  back  of  Ikt 
diaphragm,  and  its  point  rests  lightly  against  anotWt 
piece  of  carbon,  which  is  fixed  on  the  top  of  a  hnM 
spring.    There' 

articulate  and  other  sounds  very  distiDCtlj. 
Youra  obedieotlj. 

F.  T.  J.  HAYNES. 
Taunton. 

y«ly4ik,  t88i. 
P.S. — Can  you  kindly  famisb  m«  with  tlie  date  tt 
the  lirst  patent  taken  out  for  carbon  transnittinF- 
F.  T.  J.  H. 

[Berliner's  Rrst  patent  was  applied  for  on  Apiil^lk 
1877.  For  further  information  oa  the  subject,  we  wsill 
refer  you  to  the  third  note  oa  page  406  of  the  Tui- 
GRAPHIC  JOUKNAL  for  Dec.  ist,  18S0.— Ed. Tki-Joue.] 


IMPROVED  ELECTRO.MOTIVE  ENGINE. 
Ta  tht  Editor  e/ Tub  Tbleokaphic  Jodrmai. 
S[R, — In  answer  to  vour  correspondent,  "Volt,' 
regarding  the  motor  I  described  at  p.  339,  it  willbe 
well  to  premise  that  the  term  one  man-power  ii  mj 
indefiuite  and  indeed  uniatisfactory,  since  ao  one  knoH 
what  a  man-power  is  unless  we  assume  it  to  appnxiDili 
somewhat  to  the  sixth-part  of  a  horse-power — ibtl'u, 
5,50a  foot  lbs.  in  a  minute.  This  energy  the  molM 
described  will  not  exert.  Its  limit  of  power  is,  probtbh, 
loss  than  one- GEth  of  this— that  is,  1,000  foot  lbs.,  wiu 
three  of  my  sustaining  cells,  as  described.  Since  tk 
resistance  of  both  armature  and  field  magnet  is  low,  u 
electro-motive  force  of  about  six  volts  at  the  seat  oi 
generation  of  current  sufitces  to  give  a  great  velodtj 
to  the  armature,  and  this  e.  m.  f.  is  obtainable  bf  tb« 
use  of  three  cells.  As  to  their  size,  plates  presenting  u 
active  surface  of  about  6a  square  inches — say  plaice 
^  ^I  5 — ^will  suffice.  As  a  matter  of  course,  it  it  be 
desirable  to  have  at  command  a  greater  mecbaaicJ 
power  than  that  mentioned,  both  engine  and  geneialDc 
must  be  enlarged.  As  to  the  cells,  I  have  bees 
improving  them,  and  can  now,  from  cells  of  the  uine 
bulk  as  I  before  used,  obtain  a  sattained  corrent  fn 
double  the  time  without  any  atteation.  Wth  a  cd 
intaining  vessel  as  already  described,  capable  d 


S<to  f  steirfs— 1881. 

sSsj.  "  Secondary  batteries.*    A.  P.  LaUKil.    Dated 


D.Joi 


t  and  E.  St<a. 


2526.  "  Electric  fuses." 
Dated  June  aS. 

3833.  "  Improvements  in  electric  incandescent  lamp 
and  in  burners  for  same."  G.  O.  AltDRf  an^  E,  EasIOI. 
Dated  June  sS. 

2846.  "Appa 
of  electricity." 


July  15,  i 
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3348.  "  Trealmeol  of  carbon  for  electric  lighting  and 
Hher  purposes."    J,  G.  Lohr.mn-     Dated  June  ay. 

aBji.  "Electric  liglilinjf  apparatus."  W.  R.  Lake, 
[Cominunkaled  by  J.  ].  Wood.)     Dated  June  29. 

1867.  "Telephonic  apparatus."  W.  E.  Pottbr. 
baled  July  I. 

'  3879.  "  IntproTements  in  railway  signalling  and  in 
Ippsratus  for  effecting  the  same  by  electricity." 
ETybH.     Dated  July  i. 

39301.    "Electric    lamps."      E.   P.   Ward. 
Julys. 

151+3.  '■  Electro -magnetic  motors."    S.  Pirr 
Bunicated   by   M.  0.   Farmer.)      Complete, 

y^r  5- 

1944.  "  Manufacture  of  electric  telegraph  n 
Mcables,"    J.  P.  Hooper.     Dated  Juiy  5. 

2954.  "  Magneto  or  dynamo-electric  machines  or 
ilteiric  engines."  P.  Jensen.  (Communicated  by 
T.  A.  Edison,)      Dated  July  6. 


Dated 


Dated 


1986.  "  Telephonic  signalling  and  eommutatjng 
apparatus."  J,  In  bay.  (Communicated  by  C.  Ader.) 
Dated  July  7. 

2(|3S.  "  Improvements  in  telephonic  apparatus,  part 
of  which  improvements  is  also  applicable  to  other 
electrical  or  magnetic  apparatus."  G.  L,  Anqebs, 
Dated  July  7. 

3989,  "  Apparatus  for  the  transmission  of  power  by 
electricity."    J.  HopKrNSON.     Dated  July  7. 

a^gs.  "  Telephonic  and  telegraphic  sign.illing  ap- 
paratus." A.  C.  Brows  and,  H.  A.  C.  Saunders. 
Dated  July  7. 

3015,  "  Improvements  in  electric  lighting  apparatus, 
which  invention  comprises  mechanism  applicable  for 
other  purposes."  W,  R.  L^«.e.  (Communicated  by 
■   '   ".  W.  G    ■  ■     "■■'■" 


J.  J.  C. 

303a. 


/.  Greb.)     Dated  July  8. 


"  Improvements  in  regulating  electric  currents, 
the   apparatus  or  means  employed  therein." 
W.  Thomson,     Dated  July  9. 


ABSTRACTS     OF     PUBLISHED 
SPECIFICATIONS,   1880. 


(our  distinct  currents  with  the  Gramme  or  Siemens 
machines,  which  have  four  poles,  and  two  currents  with 
the  Lontin  machine,  which  has  but  two  poles.  The 
invention  also  relates  to  an  improvement  by  which 
greater  solidity    is    imparted    to    the    armatures    of 
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cheeks  or  riogs  of  iroo,  j,  j^  thus  fonning  tie  pieces, 
which  give  great  strength  to  the  armature,  d,  which 
armature  is  keyed  to  the  axle,  a,  of  the  machine. 
B,  Bi,  B^  B*,  are  four  bobbins  constituting  the  field 
magnets,  which  are  magnetised  by  means  of  the 
commutator,  c,  also  keyed  upon  the  axle,  a.  The 
inner  ends  of  the  wires  coiled  around  these  bobbins 
are  grouped  together  at  x,  the  outer  ends  being 
severally  connected  to  the  binding  screws,  i,  2,  3,4, 
fixed  on  insulated  copper  blocks.  These  copper  blocks 
can  be  coupled  together  in  pairs  or  otherwise  by  means 
of  copper  plugs,  y,  of  which  onlv  one  is  shown  in  the 
drawme,  as  coupling  the  binding  screws,  2  and  3. 
Thus  the  current  wUl  pass  through  two  of  the  field 
magnets,  and  a  stronger  current  is  obtained  than  can 
be  obtained  from  the  binding  screws,  i  and  4,  each 
current  in  this  latter  case  passing  through  one  field 
magnet  only. 

41 16.  "Transmitting  electrical  currents  through 
conductors,"  &c.  W.  R.  Lake.  (A  communication 
from  abroad  by  Louis  Maiche,  of  Paris.)  Dated 
Oct.  9.  6d.  Relates  to  an  improved  method  of  and 
means  for  transmitting  and  receiving  electric  currents, 
and  is  chiefly  designed  for  facilitating  the  transmission 
and  reception  of  telephonic  or  telegraphic  messages 
or  signals,  whatever  may  be  the  kind  or  description 
of  instrument  employed  as  a  sending  or  receiving 
apparatus.  The  invention  consists  essentially  in 
transforming  at  the  starting  point  "  quantity "  cur- 
rents,  of  low  tension  (produced  by  the  battery  or  other 
apparatus)  into  induced  currents  of  high  tension 
capable  of  overcoming  the   resistance  of    the  line 


also  in  the  transformation  of  these  induced  high 
tension  currents  on  their  arrival  at  the  receiving 
station  into  "  quantity  "  currents,  which  directly 
operate  the  receiving  apparatus,  or  a  relay  which 
actuates  a  local  battery.  This  is  effected,  as  shown 
in  the  figure,  by  placing  at  each  of  the  stations  to  be 
connected  an  ordinary  induction  coil.  The  fine  or 
induction  wire  of  each  of  these  coils  is  connected  with 
the  wire  of  the  other  coil  by  the  line  wire  arranged  in 
the  tisual  manner  with  a  single  line  wire  and  an  earth 
wire,  or  with  two  wires.  The  sending  and  receiving 
apparatus  and  the  battery,  if  there  be  one,  are  at  each 
station  placed  in  the  circuit  of  the  thick  or  induction 
wire  of  the  coil. 

4482.  "Cables  for  telephones."  Edgar  George 
and  Joseph  Bond  Morgan.  Dated  Nov.  3.  6d. 
Relates  to  cables  for  overcoming  telephonic  induction. 
The  wires  are  coated  with  an  insulating  substance  in 
which  wires  are  imbedded.  The  wires  are  connected 
to  earth  by  conductors  at  intervals  more  or  less  distant 
as  may  be  found  necessary. 


4581.     "Telegraph    receiving    apparatus." 
William  Fuller.    Dated  November  8.    6d.  1 
to  the  mirror  galvanometer  described  on  page 
the  last  number  of  this  JoumaL 

4608.  "  Generating,  sub-dividing,  and  tram 
electric  currents,"  &c.  C.  F.  HsiNRiCHS. 
Nov.  9.  IS.  2d,  The  patentee  finds  that  w1 
patent  channeled  ring  armature  is  rotated  at 
high  velocity  (say,  at  a  velocity  of  over  10,0 
circumferentially  per  minute)  so  as  to  obtain  a 
of  high  electro-motive  force,  the  iron  core  of  t 
armature  acquires  little  magnetism,  and  tha 
little  part  in  the  generation  of  currents  in  its  sn 
ing  conducting  wire.      Hence  he   varies  witi 


advantage  the  form  of  the  channeled  ring 
various  ways,  one  of  which  is  shown  by  the  ng 
this  means  the  mass  of  the  iron  of  the  ring  a; 
is  reduced,  and  a  very  large  length  of  the  ii 
conducting  wire  which  surrounds  the  ring 
exposed  to  the  air,  which  prevents  the  accuo 
of  heat  in  the  insulated  conducting  wire,  a 
maintains  the  efficiency  of  the  armature.  Thf 
also  relates  to  improvements  in  the  com 
brushes  and  to  improvements  in  circular  caiboi 

4614.  "  Electric  lamps."  C  W.  Siemens. 
Nov.  10.  6d.  Relates  to  means  of  feeding  the 
of  electric  lamps  as  they  are  consumed,  and  of  j 
tically  adjusting  their  distance.  Fig.  i  is  a  9i« 
partly  in  section,  and  fig.  2  an  end  view  of  the 
fig.  3  shows  the  mode  of  joining  on  fresh  caiho 
to  render  the  supply  continuous,  a  and  a  are 
carbons,  which  lie  in  troughs  or  open  tubes, 
having  their  front  parts  resting  on  grooved  rolk 
which  may  be  serrated  and  pressed  down  b]f 
a^jb^,  the  weight  of  which  may  be  aided  by 
On  the  axes  of  the  grooved  rollers,  a,  6,  ar 
wheels,  c,  d,  which  are  finely  serrated  0 
peripheries  or  may  have  their  peripheries  dotl 
felt,  soft  leather,  or  other  impressible  material 
solenoid  coil  of  high  resistance  which  forms  p 
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H  circnit  connecting  the  conilDCtine  posb,  F  and 
tlie  mala  circuit  of  (be  Iftmp  ;  H  is  the  core  of  the 
lid,  which  !■  made  as  a  thin  iron  tnbe  for  the 
f  ligbtoeas,  and  it  balanced  or  nearly  so  by  a  spring, 
utable  bv  a  screw  cap,  A'.  This  cap  is  pre(er- 
lAde  in  the  form  of  a  cup,  as  shown,  so  that  it 

more  or  less  loaded  by  shot  or  other  smalt  heavy 
,  Id  the  double  item,  i,  projecting  down  from 
««^  H,  there  are  slots  in  which  works  a  pin,  i, 
g  together  two  bars,  k,  l,  which  extend  obhquely 
«rd*,  and   rest  b_y  their  lower  end*  in  saddle 

i,  1,  in  which  position  their  inner  faces  are  just 
>f  the  peripheries  of  the  wheels,  c,  d.  These 
are  at  their  loirer  parts  serrated  with  ratchet 
as  shewn.  Another  bar,  u,  of  like  kind,  resting 
s  jointed  to  an  arm  of  a  lever,  n,  the  other  arm 


ich  projects  as  a  tappet  under  Ihe  core,  «. 
the  points  of  the  carbons  is  fixed  a  reflector,  u, 
may  be  of  marble  or  other  refractory  material 
>d  in  a  bend,  o.  The  operation  of  the  lamp  is 
iirs: — As  the  distance  between  the  points  of  the 
i),  A  and  B,  increases  b^  their  consumption,  the 
B  to  the  direct  circuit  of  the  lamp 


i  by.pass  circuit  of  the  solenoid  coil,  i 
w...,   H,  IS  thus   attracted   upwards,  and  by  it^ 

it  draws  up  the  two  bars,  k  and  l.  These,  as 
-etire  from  their  rests  at  k  and  /,  come  to  bear 
hair  ratchet  teeth  against  the  wheels,  c  and  D, 
I  they  still  ascend  they  cause  these  wheels  to  turn 

ronnd  in  the  direction  of  the  arrows,  thus  turo- 
le  grooved  rollers,  a  and  b,  and  causing  the 
IS  to  approach  one  another.    Should  the  carbons 

near,  so  that  the  resistance  in  the  direct  circuit 
'  lamp  is  small,  then  the  solenoid,  e.  having  little 
,  the  core,  H,  descends,  and  whenit  hasdescended 


some  distance  it  moves  the  tappet  lever,  N,  raising  the 
bar,  M,  which,  aclinf;  on  the  wheel,  d,  causes  it  to  turn  - 
partly  round  in  a  direction  opposite  to  the  arrow,  and 
so  to  retract  the  carbon,  b.      The  other  carbon,  a,  ts 

S'ven  an  advancing  movement,  somewhat  greater  than 
at  of  ■  (which  is  effected  by  making  the  wheel,  c,  a 
little  smaller  in  diameter  tlun  d,  or  by  making  the 
roller,  a,  a  little  larger  in  diameter  than  h),  and  is  pro- 
vided vrith  a  stop  stud,  p,  which  permits  it  to  advance 
onl^  as  that  portion  of  the  carbon  near  its  point  against' 
which  the  stop  bears  becomes  consumed.  Contacts, 
9,  R,  are  provided  tor  the  ends  of  the  levers  on  which 
the  rollers,  a'  and  t',  are  mounted,  these  contacts 
being  connected  by  w!r«s,  q,  r,  to  the  two  insnlated 
Frames  of  the  lamp.  Thus,  when  either  carbon  is 
absent,  the  roller,  a*  or  b*  drops,  and  contact  Is  made 


at  Q  or  at  r,  effecting  a  short  circuiting  of  the  general 
currents.  As  the  carbons,  A  and  B,  become  consumed, 
fresh  carbons  can  be  joined  on  to  their  ends,  as 
indicated  at  fig.  3. 

4616.  "Apparatus  for  lighting  and  extinguishing 
gas  1^  electricity."  W.  R.  Lake.  (A  communication 
from  abroad  byGeoi^e  D.  Bancroft,  oE  Boston,  America.) 
Dated  November  10.  6d.  The  figure  is  a  front  view  of  a 
burner  and  the  apparatus  which  is  attached  to  each  burner 
in  the  circuit.  A  is  a  gas-burner,  having  the  tip,  a.  e  is 
the  cock  to  which  is  screwed  a  sector  or  segmental 
arm,  c,  by  which  the  said  cock  is  turned,  d  it  a. 
cylindrical  or  round  box,  formed  of  iron,  and  having 
B  hollow  core,  around  which  is  wound  a  coil  of  wire, 
the  box,  coil,  and  core  fonning  an  electro -magnet. 
The  core  is  screw-threaded  at  its  upper  end  to  receive 
the  gas-burner,  and  at  the  lower  end  to  screw  upon  the 
gas  pipe  is  an  armature  hinged  to  a  metal  block  which 
is  screwed  to  the  box,  c.  A  spring,  s,  working  in  • 
pair  of  U  shaped  arms  of  a  simitar  block,  f',  presses 
against  a  projection  upon  the  armature,  also  lying  be- 


nlhes: 


.sndrE 


sthea: 


electro- magnet  is  demagnetised,  aisaspringexposed 
to  the  heat  of  the  gas.flame  as  shown,  and  secnred  at 
one  end  by  a  set  screw,  e,  to  a  bracket,  r,  upon  the 
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box,  D,  while  its  other  end  passes  Ihtouzh  a  slot  in  the 
metal  block./,  upon  a  rod,  f,  in  which  htock  it  is  kept 
from  slipping  by  a  lighlening  screw.  This  block,  /, 
slides  freely  upon  the  rod,  g,  but  its  range  o(  motLon 
ia  limited  by  tiro  nuts,  »',  n*.  The  inner  end  of  the 
roA,g,  is  attached  to  a  ciaok-pin  on  the  aegmental 
atro,  c,  and  the  rod  hu  a  longitudinal  molioninaslot,  t, 
in  the  bracket,  f',  which  motion  is  limited  by  nuts 
n',  fi*,  as  sfaowQ.  The  segmental  arm,  c,  has  two 
shoulders,  f,e>,  and  theaniiature,H,  has  a  projection,  r,  as 
shown.  Behind  the  burner  are  two  stiff,  hfiavy  wires, 
«',  n*,  as  shown,  the  iormec  connected  with  one  end 
of  the  coil  oF  the  electro-magnel,  and  the  latter  with 
the  line  wire,  /'.  These  wires,  w'  and  w',  are  pro- 
perly insulated,  and  pass  through  suitable  bushings  in 
the  armature,  H,  and  the  wire,  vi".  passes  through  the 
box,  o.  Above  the  said  armature  they  pass  through  a 
block,  g,  secured  to  the  burner,  and  end  in  two  small 
binding  screws,  m',  m'*,  which  are  connected  by  a  pla- 
tinum wire,  >,  near  the  tip,  a.  The  line  wire, /',  is 
connected  with  the  coil  of  the  electro -magnet.  It  is 
also  connected  with  a  suitable  battery,  andamake-and- 


break  circuit  key  at  the  operating  station.  The  spring, 
G,  is  formed  of  two  kinds  of  metal,  brass  and  steel,  the 
steel  being  the  long  thin  strip  shown,  and  the  brass  the 
stouter  short  itrlp.  In  its  normal  condition  this  spring 
exerts  its  force  inward  towards  the  burner,  but  when 
subjected  to  heat  the  expansion  of  the  metal  causes  it 
to  press  outwards  away  from  the  burner.  In  the  nor- 
mal condition  of  the  apparatus  the  shoulder,  c,  of  the 
segmental  arm,  c,  is  caught  upon  the  projection,  r,  of 
the  armature,  H,  Theoperation  of  the  apparatus  is  as 
follows  :— To  light  the  gas  the  operator  sends  a  cnrrcnt 
over  the  line  wire, ''.  The  electro -magnet,  overcoming 
the  force  of  the  spring,  pulls  down  the  armature  and 
releases  the  shoulder,  c,  from  the  projection,  r;  the 
spring,  G,  being  at  the  tEmperaturo  of  the  atmosphere, 
forces  inward  the  segmental  arm,  c,  thereby  opening 
the  cock.  At  the  same  time,  the  current  passing 
through  the  platinum  wire,  p,  so  beats  the  same  chat  it 
ignites  the  escaping  gas ;  when  the  operator  then 
breaks  his  circuit  at  his  distant  station  the  projection,  r, 
Bies  up  against  the  shoulder,  e'.  Alter  the  gas  ha* 
cotitinued  to  burn  a  few  minutes,  the  thermo- spring,  a, 


will  become  so  heated  by  the  gas  dame  as  t< 
force  in  the  opposite  direction,  and  a  single 
the  electric  current  then  sent  over  the  line  i 
the  shoulder,  c',  and  dose  the  cock. 


telegraphs. 


4739.  . 


4628.  "  Step-by-slop  type  prinlin; 
P.  H.  W.  HiGCINS.  Dated  November 
for  its  object  improvements  in  stcp-by-step  type 
printing  telegraphs.  The  improvements  relate  to  aa 
arrangement  of  the  mechanism  of  type  printing 
instruments,  which  causes  the  printing  to  be  done  on  a 
broad  sheet  of  paper  In  lines  like  a  newspaper,  insleid 
of  as  formerly  in  a  sitigle  line  on  a  continuous  uarro* 

4674.  "  Telegraph  cables."  Robinson  Kckimi. 
Dated  November  13.  ad.  Has  for  its  object  improve- 
ments in  (eleetaph  cables.  A  ribbon  of  sheet  line  is 
wound  helically  around  the  cable  to  be  protected,  so  as 
entirely  to  inclose  it,  as  it  were,  in  an  open  jointed  tube. 
One  ribbon  of  sheet  zinc  having  been 
second  similar  ribbon  is  wound  in  the 
so  that  in  Che  result  the  cable  is  double  sheathed,  and 
the  twists  being  in  opposite  direction  there  is  no  te 
dency  to  unwind.     {ProvUiaHol  only.) 

Electric  batteries,"     H.   E.   Nbwtoi.'.     I 
ition  from  abroad  by  Lucien  Alfred  Wilhc 
mine  Desiuelles,  of  Paris.)     Dated  November  17.    4 
The  carbon  and  line  plates  are  inclosed  in  some  Ebro 
or  spongy  substance,  such  4S  asbestos  or  spuo  glai  . 
which  will  not  be  affected  b^  the  acids  used  ferexciting 
the   battery,   but   which   will,   by   reason  of  capillary 
attraction  or  by  molecular  adherence,  hold  the  excitiu^ 
liquid  in  suspension.    To  facilitate  the  applicali< 
the  invention    to  all  kinds  of  bltteries  thu  Mtoraled 
fibrous  substance  may  be  made  up  into  small  cakes. 
which  are  then  compressed  to  get  rid  of  any  excess  ol 
acid  ;  the  cakes  are  then  covered  with  a  thin  coatingol 
dextrine,   which  in  drying  gives   them  great  SoUdilj. 
When   it  is  desired  to   use   such  a  cake  it   is  oc*~ 
necessary  to  moisten  it  with  pure  water,  and  place  it 
the  battery. 

4745.  ■' Electric  lamps."  J.  E.  H.  Gordon.  Dated 
November  17.  2d.  Has  for  its  object  improvements 
in  electric  lamps,  in  electric  lamps  in  which  a  precl 
metal,  and  especially  the  metal  iridium,  is  employed, 
and  being  intensely  heated  becomes  a  source  ot  tight, 
an  appreciable  loss  oF  metal  is  after  a  lime  experienced 
from  the  parts  exposed  to  the  high  temperature.  The 
object  of  the  invention  is  to  recover  the  metal  wMch  is 
so  dissipated.    This  is  done  by  causing  a 

a  flue  ot  chanr 

material  is  exposed.     (Provisional  only.) 
_4779'   "Electi 


ic  apparatus  for  table  ser. 
vices,  omces,  ana  warenouses."  FLaKENTlN  HaRMjutt. 
Dated  Nov.  ig.  4d,  This  invention  refers  to  a  line 
of  rails  and  carriages  actuated  solely  by  electricity  or 
in  conjunction  with  mechanical  aid,  such,  for  example, 
as  a  chain,  metal  rope,  tack,  or  screw,  but  where 
electricity  plays  the  principal  part. 

4825.  '■  Dynamo. electric  motors."  Carl  KksSblw. 
(A  communication  from  Ernst  Kuhlo,  of  Stettin.) 
Dated  November  33.  4d.  The  object  of  this  invention 
is  to  continuously  cause  the  attraction  ol  an  eleelr«' 
magnet  to  act  upon  a  conductor  or  trantmitter  of 
power  without  interrupting  the  current,  and  thereby 
preventing  a  cessation  of  the  power  for  a  singi* 
moment.     [Provisional  only.) 

4B62.  "Telephones."  Sionby  Pitt.  (Acotiunuai* 
cation  from  abtoad  by  Charles  de  Nottbeck,  o(  St 
Petersburg.)    Dated  Nov.  33.    ad.    Has  fOi  itsobjeci 
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improrements  in  telephones.  The  uiouth-pieee  of  the 
tnnsmitting  tdephoae  is  closed  by  paaling  or  cement- 
ing over  it  a  dia.phragni  of  paper  oc  like  material. 
Also  the  bobbin  is  attached  to  the  vibrating  plate  of 
the  receiving  telephone  in  place  of  to  the  magnet,  as  is 
usual,      {PtovisitiHal  only). 

4SS6.  "  Dynamo -electric  machines."  John  Hop' 
KiKSoN  and  Alexander  MuiRHEAD.  Dated  Nov.  34. 
8d.  Has  for  itsobjeet  improvements  in  dynamo -electric 
machines  and  lamps  for  electric  lighting.  Figures  1 
and  3  showa  convenient  method  by  which,  according  to 
the  invention,  the  sparks  which  occur  between  the 
commatatoT  and  the  collecting  brushes  in  continuous 
current  machines  are  reduced  ;  a,  a.  a,  are  the  seg- 
ments of  the  commutators  insulated  from  each  other  ; 
b',  b,  b,  are  (he  collecting  brushes  or  their  equivalents 
carried  on  a  spindle,  c;  one  of  these  brushes,  b',  is  ar- 


PIC.4. 


ranged  in  such  wi^e  that  there  is  an  electrical  resistance 
between  the  brush, £', and  the  spindle, f.  d,i  are  metal 
cjlindera;  to  d  the  brush  is  attached,  whilst  t  is  in 
contact  with  the  spindle,  r.  The  space, /,  between  if 
and  e  ts  fillod  with  a  mixture  oF  plumbago  and  lamp 
black,  having  a  suitable  resistance ;  the  ends  of  the 
^ace,/,Are  closed  with  discs  of  ivory.  The  brush,  i', 
is  so  adjusted  by  bending  or  otherwise  that  it  remains 
in  contact  with  any  segment  o(  the  commutator  for  a 


short  space  after  the  other  brushes  have  left  contact 
with  that  segment.  The  e^ect  is,  that  instead  o( 
sudden  rupture  of  continuity  of  the  armature  circuit 
connected  to  the  segment  oE  the  commutator,  a  resis- 
tance is  lirst  introduced,  and  contact  is  not  broken  till 
the  current  has  been  in  some  measure  reduced.  For 
the  more  convenient  adjustment  of  the  machine  several 
sets  of  brushes  are  provided  having  different  resis- 
tances; it  is  ascertained  by  trial  and  use  which  gives  the 
best  result.  Figs.  3  and  4  show  the  armature  used 
in  machines  arranged  so  that  the  coils  lie  in  planes 
parallel  or  nearly  parallel  with  the  plane  of  revolution 
of  the  armature,  a  is  a  pulley  to  be  keyed  on  the  shaft 
of  the  machine ;  it  is  surrounded  by  a  series  of  layers, 
b,  of  sheet  Iron,  more  or  less  insulated  from  each  other. 
In  one  or  both  faces  of  this  ring  of  layers  of  iron 
radial  slots  are  cut  for  the  reception  of  the  colls  tit 
insulated  wire,  c.  On  the  pulley  is  coiled  a  band  of  sheet 
iron  and  of  asbestos  paper,  so  that  Ibe  asbestos  paper 
separalea  the  successive  layers  of  iron  from  each  other. 
When  a  sufficient  thickness  has  been  obtained  radial 
holes  are  drilled,  and  bolts,  d,  are  inserted  and  secured 
by  the  cottars,  ;;  the  slots  are  then  cut.  The  Hgutes 
snow  the  armature  as  arranged  tor  a  continuous  cur- 
rent, (hat  is,  with  tire  slots  on  one  side  halfway  be(ween 
the  slots  on  the  o(hcr  side  of  the  armature.  This  is 
done  in  Order  that  the  current  may  he  more  approxi- 
mately continuous  ;  but  when  an  alternating  current  is 
desired,  the  slots  in  the  opposite  faces  correspond. 

4914.  "Electric  light  apparatus."  W.  U  Wise. 
(A  communication  from  abroad  by  Jacques  Ambroise 
Mandon,  of  Paris.)  Dated  Nov.  2S-  ^-  ""*  '="  '"^ 
object  improvements  In  electro-tight  apparatus,  and 
relates  particularly  to  a  novel  method  whereby  two 
pencils  or  carbons  are  kept  with  (heir  upper  extremities 
or  poles  in  proper  relative  poi^itions,  not wlths landing 
the  consumption,  wasting,  or  wear  due  to  the  action  of 
ihe  electric  current  producing  the  light.  To  this  end 
in  one  arrangement,  wherein  each  carbon  is  formed  as 
an  arc  of  a  circle,  each  carbon  or  pencil  is  carried  or 
supported  and  balanced  by  apparatus  arranged  so  that 
in  proportion  as  the  eaibon  or  pencil  is  consumed  at 
reduced  by  the  action  of  the  electric  current,  the  carbon 
or  pencil  will  automatically  move  upward  in  a  circular 
path  about  a  centre,  coincident  with  that  of  the  circle 
whereof  Ihe  carbon  or  pencil  represents  an  arc. 

4933.  "Electric  lamps."  J.  W.  Swan.  Dated 
Nov.  2-j.  6d.  Relates  to  incandescent  lamps.  The 
carbon  conductor  is  formed  from  cotton  thread  which 
has  been  subjected  to  the  action  of  sulphuric  acid  of 
such  a  strength  as  to  cause  a  change  or  conversion  to 
lake  place  in  the  thread  of  a  similar  character  to  that 
which  is  produced  by  the  treatment  of  bibulous  paper 
with  sulphuric  acid,  according  to  the  well-known 
process  of  making  vegetable  parchment.  The  cotton 
thread  after  being  immersed  in  this  solution  and 
allowed  to  remain  therein  For  a  sufficient  time  to  effect 
the  required  conversion,  is  removed  from  the  solution 
and  washed  with  water  until  the  whole  of  the  acid  if 
eliminated,  after  which  it  is  dried  and  carbonised  by 
any  of  the  suitable  well-known  means.  The  description 
ol  cotton  thread  most  suitable  for  treatment  in  tlw 
manner  described  is  that  known  as  crotchet  thread. 
The  figure  shows  how  the  carbon  filament  is  secured 
to  the  holders,  a  is  the  carbon  formed  of  the  prepared 
cotton  thread,  which  is  bent  round  and  gripped  at  its 
two  extremities  by  clips,  ft,  to  which  the  upper  ends  of 
the  metal  conductors,  c,  arc  attached  ;  the  carbons  thus 
arranged,  together  with  a  convenient  length  ol  the 
metal  conductors,  c.  are  surrounded  by  a  glass  bulb  oC 
receptacle,  d,  and  the  lower  ends  0!  the  metal  con- 
ductors which  pass  through  the  bottom  of  the  glass 
receptacle,  rf,  are  sealed  into  the  sameiU-iV"*^**.  w.t.vj\ 
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t,   which  are   attached   to   the  bottom   of  the  glai: 
receptacle,  d,  hy  fuiing  the  glass  around  the  caps. 

4961.  "Mechanical  contrivances  for  elect ro-magnetii 
dooka,"  JStc,  Johanm  Mavh.  Dated  Nov.  ao.  ad 
Consists   in   mechanical   improvements,   b/ 


ible    to 


electric  clocks  and  improved  signalling  appi 
to  replace  the  usual  sliding  spring  and  mercury  contact 
bj  Triable  metallic  contacts  with  impact  motion  and 
exactly  controllable  duration.      {Provisional  only.} 

4981.  "Telephonic apparatus.  W.R.Lakk.  (Acom- 
tnunicallon  from  abroad  by  Charles  Adams  Randall,  of 
NewYork.)  DatedNov.30.  u.  This  invention  consists 
mainly  of  a  telephone  system,  in  which,  by  mt;ans  oE  a 
variable  contact  pole  changing  circuit -closer,  operated 
b^  a  diaphragm  under  the  influence  of  sound  vibra- 
tions, electrical  connection  with  a  line  wire  is  alter- 
nately made  and  broken  from  opposite  poles  of  a  bat- 
te^  or  batteries,  the  makes  and  breaks  of  the  circuit 
being  attended  by  varving  pressure  between  the  contact 
points  of  the  circuit-closer,  and  battery  currents  or  im- 

fulses  of  alternately  opposite  polarities  and  varying 
>rce  arc  caused  to  pass  over  the  line  circuit  in  cor- 
respondence to  sound  vibrations.  In  the  fig.  a  is  a 
mouth-piece,  containing  a  diaphragm,  supported  by  a 
standard,  a',  and  from  the  upper  portion  of  the  said 
mouth-piece  case  projects  an  arm,  d,  to  which  is  pivoted 
the  upper  end  ot  a  lever,  g>,  from  which  projects  an 
arm,  a',  in  contact  with  the  diaphragm  at  □',  The 
lower  end  of  this  lever  is  preferably  provided  with  in- 
sulating studs  (if  the  lever  is  metal).  In  each  of  the 
'  line  and  battery  contact  devices  a  rock  shaft,  u,  jour- 
nailed  in  suitable  bearings,  has  fixed  thereto  a  block,  a, 
of  hard  india-rubber  or  other  insulating  material,  and 
from  this  block  project  upward  the  plates,  p*.  and 
springs,  }*,  which  respectively  cany  the  carbon  buttons, 
^,  and  platinum  studs,  j*.  Spring*  r',  r*,  piessagainst 
the   plates,  p*,  and  have  their  tension  coDtrolled  by 


screw*,  f>*,  w,  paadng  through  the  itandaida,  a'  aod 
A*.  The  connections  between  the  line  wire  *jid  tbe 
battery  are  made  in  the  manner  tbown.  By  means  of 
the  screws,  a,  ir<,  it  is  obvious  that  the  amoaDt  of 
pressure  between  the  platinum  stadt,  9*,  and  carbM 


of  the  lev 

regulated,  as  the  plates,  ^*,  and  their  r         

alternately  oscillated  by  the  movement  of  ttie  lerer,  o  . 
and  the  carbon  buttons,  f?,  are  brought  into  vaiying 
degrees  of  contact  pressure  with  the  platiaam  itnds,  f, 
on  the  springs,  q*. 

5033.  "Electric  lamps."  J.  H.  Johnson.  (A 
communication  from  abroad  by  Auguite  de  Meritens,  of 
Paris.)  Dated  Dec.  3.  ad.  Relates  to  improvements 
in  the  production  of  light  by  electricity,  and  it  consist* 
in  the  employment  of  iron  rendered  incandescent  by 
the  passage  oC  an  electric  current  of  high  tension. 
l_Previiional  only.) 

5068.  "Telephonic  and  electric  commonieatioB,'' 
&C.  J.  N.  CuLBKBTaoN  and  J.  W.  Bbowm.  Dated 
Dec.  6.  6d.  Has  for  its  object  improvements  relat- 
ing to  telephonic  intercommunication,  so  as  to  get  rid 
of  telephonic  induction.  With  this  object  the  switch 
board  at  the  central  ofRce  is  so  arranged  that  each  wire 
has  an  independent  earth  plate. 

S3S2.  "  Dynamo -electric  telegraphy."  SvDNKv  Pnr. 
(A  communication  from  abroad  by  Orailo  Lugo,  H.D., 
of  New  York.)  Dated  Dec.  21.  8d.  Relate*  to  the 
application  of  dynamo-electHcity  for  the  transmission 
if  telegraphic  signals.  The  arrangement  of  the 
apparatus  is  shown  by  the  figure,  a  represents  the 
dynamo -electric  generator,  having  It*  armature  Coils,  aj 
and  field  magnets,  a',  a',  connected  together  in  the 
same  circuit.  The  exterior  or  working  circuit  conwits 
of  the  wire,  ',  which  connects  the  positive  pole,  f,  of 
the  generator,  a,  with  the  earth  at  a  (and  which 
together  with  the  earth  itself  forms  a  conductor  of  no 
appredable  resistance),  the  wire,  6,  also  of  no  appreci- 
able resistance,  and  three  telegraphic  circuits,  1.,  l', 
and  ',  which  branch  from  the  wire,  6,  at  the  negative 
pole  of  said  generator,  and  terminate  the  Bnt  two  in 
-•      '         '    '  -jpectively,  and  the  third  i-  ""* 

.1-.         T\*^  *.1-.«-*-.U  I.'...-    . 


re  each  provided  with  transmitting  Iceiys,  k,  k,  1 
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^.  y>_for  alternately  bresking  and  closing  the  circuit  in 

^  •■doi  to  transmit  intelligible  signals,  and  also  with 

i   Jritable  receiving  instruments,  i,  /,  and  i»,  i»,  these 

r-.-**lng  placed  at  difEerent  stations,  as  shown.    The  line, 


connects  the  positive  and  negative  poles,  p  and  «,  of 
the  generator,  a,  and  it,  in  effect,  forms  a  branch  of  the 
exterior  circuit.  In  order  to  maintain  the  proper 
relation  between  the  resistances  of  different  portions 


EAR1H|e 


<»  if  represents  a  local  circuit  of  small  resistance,  which 
is  enployed  to  actuate  a  sounder  or  other  like  instru- 
QBenty  Sy  through  the  intervention  of  the  instrument, 
1^,  which  is  shown  as  a  relay.    The  shunt  circuit,  c,  c. 


of  the  systems,  the  resistance  of  the  shunt  circuit  is 
made  adjustable.  Resistances,  r,  r^,  are  inserted  in  the 
shorter  lines,  so  as  to  bring  each  of  the  resistances  of 
the  latter  to  a  level. 


Cits  Itotts. 


Old  Broad  Street,  July  13th,  1881. 

The  Eastern  Telegraph  Company,  Limited. — The 
report    of    the  directors    for  the  six  months   ended 

?|ist  March,  i88r,  states  that  the  Company's  revenue 
or  this  period  amounted  to  1^302,158  iSsl  3d.,  from 
which  is  deducted   £6ijjS4  os.  yd.  for  the  ordinary 
expenses  of  the  Company,  and  ^  29,942  is.  2d.  expen. 
ditare  on  repairs  of  cables  during  the  half-year,  and 
£3,276  5s.  6d.for  income  tax,  leaving  j£20i,i86  iis.od., 
which,  together  with  ;£28,430  8s.  id.  brought  forward 
from    the    preceding    half-year,    gives  a   balance  of 
£22gf6i6  19s.  id.     From  this  balance  ;f  22,629  'S^*  ^• 
has     been    paid    for     interest     on     debentures,    and 
£20^73  17s.  6d.  for  dividend  to  31st  March,  1881,  on 
the  preference  shares,  and  jf70,ooo  has  been  placed 
to    the    General    Reserve    Fund.      This    sum,    with 
jf  18,77 1    *3'*  9^*   received  during  the  half-year   for 
interest  and  profit  on  sale  of  investments,  brings  up 
that  fund  to  ;£356,6o8  13s.  6d.,  and  with  the  special 
reserves  mentioned  in  the  balance-sheet  makes  the 
total  amount  of  the  reserves  j£392.o6o  12s.  3d.    The 
directors  have,  during  the  half-year,  paid  an  interim 
quarterly  dividend  of  li  per  cent,  on  the  ordinary  shares. 
They  now  recommend  the  declaration  of  a  final  dividend 
for  the  year  ended  31st  March,  i88it  of  2s.  6d.  per 
share  and  a  bonus  of  is.  per  share,  both  payable  on 
the  15th  inst.,  making,  with  the  three  previous  pay- 
ments on  account,  a  total   dividend  for  the  year  of 


5i  per  cent,  on  the  ordinary  shares,  and  that  the  balance 
;S2,723  6s.  7d.,  be  carried  forward  to  the  next  account 
All  the  Company's  cables  are  in  good  working  order 
with  the  exception  of  one  of  the  cables  between  Aden 
and  Bombay,  which  was  recently  interrupted  in  shallow 
water  close  to  the  Bombay  shore,  and  will  be  speedily 
restored.  Reference  was  made  in  the  last  report  to 
the  direct  Lisbon  cable  broken  off  the  coast  of  Portugal, 
in  2,000  fathoms  of  water.  The  restoration  of  the  line 
was  completed  by  the  s.s.  ChiUem  in  May  last.  The 
s.s.  Chiltern  has  also  been  engaged  in  laying  a  cable 
from  Sicily  to  the  Island  of  Lipari,  a  distance  of 
23  miles,  and  a  new  3-conductor  cable  across  the 
Straits  of  Messina.  These  lines  have  been  laid  under 
agreements  with  the  Italian  Government,  in  considera- 
tion of  the  payment  by  the  Government  of  subsidies 
amounting  to  ;f  1,050  per  annum  for  30  years.  The 
cost  will  be  charged  to  revenue  account.  The  revenue 
includes  ;£i 9,500  dividend  and  bonus  for  the  half  year 
upon  the  Company's  shares  in  the  Eastern  and  South 
African  Telegraph  Company,  the  dividend  being  at  the 
rate  of  6  per  cent,  per  annunK  with  a  bonus  at  the  rate 
of  4  per  cent,  per  annum.  £30,000  has  been  placed  to 
reserve,  and  ;f 2,114  is.  id.  carried  forward.  The 
Eastern  and  South  African  Company  have  paid  over 
;Ci 6,683  ^^'  S<^*  ^o  ^^^  trustees  of  the  Sinking  Fund  for 
redemption  of  the  debentures.  The  total  amount  of 
the  Company's  reserves  is  now  j£59,oi4  15s,  5d,  The 
revenue  account  also  includes  jC2,6oo  dividend  for  the 
hilf-year  on  the  shares  of  the  Black  Sea  Telegraph 
Company  belonging  to  this  Company,  by  whom  the  line 
is  wotked  and  maintained  under  agreement. 
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Anglo-American  Telbgraph  Company,  Limited. 
— Mr.  H.  Weaver,  the  managing  director  of  this  Com- 
pany, informs  us  "  that  the  Brest-St.  Pierre  cable  laid 
in  1869,  which  was  broken  on  the  12th  November  last, 
has  been  picked  up  in  1,700  fathoms  of  water  and  re- 
paired by  the  Telegraph  Construction  and  Maintenance 
Company  with  their  s.s.  Scotia,  under  the  superin- 
tendence of  Mr.  F.  R.  Lucas,  engineer  to  that  Com- 
pany, and  Mr.  H.  C.  Forde,  acting  as  engineer  upon 
behalf  of  this  Company,  As  a  consequence  of  the 
repair  just  effected,  telegraphic  communication  between 
France  and  the  United  States  of  America  by  this  Com- 
pany's cable  via  Brest  has  been  restored.  The  Company 
has  now  four  Atlantic  cables  at  work,  via  Valentia  and 
via  Brest,  and  their  system  throughout  is  in  good 
working  order  and  condition." 

The  Direct  United  States  Cable  Company, 
Limited. — ^We  are  informed  under  date  the  8th  of  July 
that  at  a  meeting  of  the  board  held  on  that  day 
it  has  been  resolved  to  recommend  a  final  dividend  of 
five  shillings  (5s.)  per  share  (free  of  income  tax),  such 
dividend  to  be  payable  on  and  after  the  i6th  August 
next,  making  with  the  interim  dividends  already  paid 
five  per  cent,  for  the  year  ending  30th  June  last, 
carrying  forward  £7,179  los.  8d.,  after  having  carried 
to  the  reserve  fund  ;&32,292  9s.,  making  it  up  to 
;f  235,000. 

The  American  Telegraph  and  Cable  Company. 
-—The  final  splice  in  this  Company's  cable  was  made  at 
10.20  p.m.  on  the  8th  instant.  The  cable  is  in  every 
respect  said  to  be  a  first-class  one. 

The  Cuba  Submarine  Telegraph  Company, 
LiMiTED.-^The  balance-sheet  and  accounts  for  the 
half-year  ended  30th  June  last  state  that  the  gross 
receipts,  including  the  balance  brought  from  last 
account,  amount  to  ;Si8,503  9s.  id.,  and  the  gross 
expenditure  to  j£5,7i4  6s.  2d.,  leaving  a  sum  of 
;£i 2,789  2S.  I  id.  to  the  credit  of  revenue  account. 
Of  this,  the  sum  of  ;£3,750  iis.  9d.  has  been  placed 
to  the  reserve  fund,  increasing  that  fund  to  j£40,ooo. 
After  providing  for  the  preference  dividend,  a  balance 
of  jC6,038  lis.  2d.  remains,  out  of  which  the  directors 
recommend  the  payment  of  a  dividend  on  the  ordi- 
nary shares  at  the  rate  of  7  per  cent,  per  annum, 
the  same  rate  as  was  paid  for  the  corresponding 
period  of  last  year,  free  of  income  tax,  which  will 
absorb  £$,600,  and  leave  ;£438  lis.  2d.  to  be  carried 
forward  to  the  current  half-year's  account.  The  direc- 
tors have  much  pleasure  in  reporting  that  the  new  cable 
contracted  for  with  Messrs.  Hooper's  Company  to  re- 
place the  original  one  was  laid  from  Cienfuegos  to 
Santiago  de  Cuba  by  the  s.s.  Hooper  in  Februaiy  last 
in  perfect  working  order  and  excellent  electrical  con- 
dition, and  has  continued  to  work  most  satisfactorily. 
The  shareholders  will  also  be  pleased  to  learn  that  the 
Company's  other  cables  continue  in  good  working 
order.  The  suit  instituted  against  the  Spanish  Govern- 
ment at  Havana  for  a  return  of  the  tax  (about  j£i,ooo) 
erroneously  levied  on  the  Havana-Santiago  business 
has  been  decided  by  the  Court  there  in  favour  of  the 
Company,  but  the  decision  having  been  appealed  against 
to  Madrid,  it  will  be  several  months  before  a  final 
settlement  of  the  case  can  be  looked  for. 

Thefollowing  are  the  final  quotations  of  stocks  and  shares 
for  the  13th  inst.:— Anglo-American,  Limited,  53i-53f; 
Ditto,  Preferred,  85-86 ;  Ditto,  Deferred,  25-26 ;  Black 
Sea,Umited,— ;  Brazilian  Submarine,Umited,  loi-io}; 
Brush  Light, 3§pm.;  Electric  Light,i-§pm.;  Consolidated 
Telephone  Construction,  ify-Apra. ;  Cuhia,  Limited,  gi-gl ; 


Cuba,  Limited,  10  per  oem.  PrefeMooe,  i6}-i7i; 
Spanish,  Ltmked,  4ir-5 1  Diieet  Spaniihv  10  per  oem.  Vt^ 
lence,  I3l-I4i;  Direa  United  States  Cable,  Limited,  iBfy, 
lot-ixi;  Debentures,  1884,  102*104;  Eastern  Liiiii4 
io|-iof ;  Eastern  6  per  cent.  Preferenoet  I2(-I3i;  Eaaten^ 
6  percent.  Debentures,  repayable  October,  1883, 103-106; 
Eastern  5  per  cent.  Debentures,  repayable  August,  1887, 
104-107;  Eastern,  5  per  cent.,  repayable  Aug.,  1899^ 
106-109;  Eastern  Extension,  Australasian  and  Qm, 
Limited,  I  li^-i  if ;  Eastern  Extension,  6  per  cent.  DebentuR^ 
repayable  February,  1891,  1 09-1 12;  5  per  oenL  AostnEa 
Gov.  Subsidy  Deb.  Scrip,  1900,  1Q3-106;  Ditto,  regiaied^ 
repayable  1900,  103-106 ;  Ditto,  5  per  cent.  DebeotoR^ 
1890,  103-105 ;  Eastern  and  South  African,  Limittdt 
5  per  cent.  Mortgage  Debentures,  redeemable  1900^ 
103-106;  Ditto,  ditto,  to  bearer,  IQ3-106;  Goati 
Union  Tel^raph  and  Trust,  1 1  - 1 1 } ;  Globe  Telegraph  nl 
Trust, Limited,  6f -6|;  Globe,  6  per  oent.Prefereooe,  I2i-l4i 
Great  Northern,  I3i-I3i;  5  per  cent.  Debentures,  Ia^ 
105;  India  Rubber  Company,  2o|-2ii;  ^i^  ^  F' 
cent.  Debenture,  104-108;  Indo-European,  Limited,  flS^J^i , 
London  Platino- Brazilian,  Limited,  5t-6i;  Meditmneat 
Extension,  Limited,  2§-3 ;  Mediterranean  Exiensioo,  8  per ' 
cent.  Preference,  8}-9t;  Oriental  Telephone,  f-|;  Reolef^ 
Limited,  12-13;  Submarine,  285-295;  Submarine  Scrips . 
3f-3;  Submarine  Cables  Trust,  100-104;  United  Tde> 
phone,  9i-9l;  West  Coast  of  America,  Limited,  4(-S; 
West  India  and  Panama,  Limited,  it-^;  Ditto,  6  pff 
cent.  First  Preference,  7-7! ;  Ditto,  ditto.  Second  PictttCBB^ 
6i-7;  Western  and  Braxilian,  Limited,  8|-8{;  Ditto^  6  pel 
cent.  Debentures  « A,*'  110-115;  Ditto,  ditto,  ditto^ 'V 
98-102;  Western  Unk>nof  U.  S.  7  percent.,  i  MoctgiT 
(Building)  Bonds,  101-105;  Ditto,  6  per  cent.  Stenig 
Bonds,  106-110;  Telegraph  Construction  and  Mainto- 
ance.  Limited,  32^-32} ;  Ditto,  6  per  cent.  Bonds,  103*107; 
Ditto,  Second  Bonus  Trust  Certificates,  3i*4i. 
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Brazilian  S*marine  1881 

t8» 
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1890 
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1800 
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1890 
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1880 
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1880 
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1880 
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1980 
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3E  PARIS  ELECTRICAL  EXHIBITION. 


doubt  whether  there  is  a  single  instance  on 
ird  of  an  Industrial  Exhibition  being  readj  for 
ling  on  the  appointed  day.  The  Paris  EIec< 
il  Exhibition  forms  no  exception  to  this 
juble  state  of  thing?,  and  the  ceremony  which 
Bid  to  be  arranged  to  take  place  on  Che  ist  a! 
just,  if  it  docs  take  place,  vrhich  seems  doubtful, 

be  a  mere  farce,  as  it  is  certain  that  the 
Dgements  in  the  various  sections  will  be  very 
from  complete  at  the  beginning  of  the  month, 
nenu  somewhat  strange  that  the  delay  which 

always  hitherto  taken  place  on  such  occasions 
not  acted  as  a  cure,  but  it  seems  thai,  for  some 
on  or  other,  such  cannot  be  the  cass. 
lie  PaUis  de  I'lndustrie,  in  which  the  exhibition 
1  be  held,  is  certainly  admirably  adapted  for  the 
pose,  as  the  amount  of  space  available  for  the 
ous  ejihibits  is  ample.  As  far  as  can  be  seen  at 
lent,  the  display  which  will  be  eventually 
wnted  will  be  very  imposing,  and  will  go  far  to 
I  one  an  idea  of  the  vast  strides  which  electrical 
nee  has  made  within  the  last  few  years,  and  of 

important  position  in  the  arts  which  it  occupies. 
Uthough  nominally  electrical,  the  exhibits  in 
ly  cases  will  not  be  directly  identilied  with 
^city ;  a  very  large  Dumber  of  makers,  for 
lance,  will  show  line  specimens  of  stationary 
ines  which,  although  nominally  employed  for 
ring  dynamo-electric  machines,  are  not  neces- 
ily,  or  indeed  as  a  rule,  to  be  employed  for  that 
"pose-  At  the  time  we  write  there  are  many 
t«  of  heavy  engineering  work  being  done,  but 

machines  which  are  to  be  driven  have  either  not 
ived,  or  are  still  securely  packed  in  the  numerous 
es  which  strew  the  exhibition  building  in 
iparently)  hopeless  confusion, 
'n  the  centre  of  the  great  nave  a  model  light- 
ue  is  in  course  of  erection,  from  the  lantern  of 
ich  the  brilliant  rays  of  the  electric  light  will  be 
Id.  This  erection  will  bo  the  most  conspicuous 
lect  in  the  building,  and  rightly  so,  as  it  was  to 
tthoiises  that  the  electric  light  was  first  applied 
b  the  greatest  success.  Many  of  our  readers 
1  no  doubt  recollect  the  interest  which  wot  taken 


in  the  highly  successful  show  of  the  Holmes  light 
in  the  British  Exhibition  of  1861,  the  latter  being  a 
date  at  which  dynamo  machines  were  unheard  of, 
though  it  is  now  a  source  of  wonder  that  they 
were  to. 

Numerous  stands  of  more  or  less  picturesqueness 
are  scattered  about  the  great  nave  in  various  stages 
of  advancement,  and  conspicuous  amongst  these 
will  be  that  erected  for  the  British  Postal  Telegraph 
Administration,  and  In  which  a  highly  interesting 
display  of  ancient  and  modern  apparatus  (much 
being  in  working  order)  will  be  made.  The  great 
nave,  as  a  rule,  is  restricted  to  purely  telegraphic 
and  electrical  instruments,  the  heavier  machinery 
being  placed  beneath  the  galleries.  The  display  of 
apparatus  In  connection  with  electrical  railway  sig- 
nalling promises  to  be  extensive;  In  this  depart- 
ment there  has  been  an  undoubted  advance  within 
the  last  few  years,  though  it  has  been  a  difficult 
subject  to  deal  with  ;  considering  the  requirements 
that  are  necessary  to  make  It  really  successful,  it  Is 
by  DO  means  a  subject  which  amateurs  can  deal 
with  with  chance  of  success. 


Naw  CoMPANiBS. — A  list  of  companies  registered 
between  January  1st,  1881,  and  June  30th,  iSgi,  has 
recently  been  published  in  the  Investor't  Guardian. 
From  it  we  have  abstracted  the  following,  which 
shows  the  names  of  those  companies  which  are 
more  or  less  connected  with  electricity,  together 
with  the  amount  of  capital  authorised  in  each  case  : 
Ca«t«i_ 
Automatic  Telegraph  Company,  Limited  ;£ioo,ooo 
Anglo-Continental    Telephone   Company, 

Limited 50,000 

British  Gowcr  Bell  Telephone  Company, 

Limited  ---...  600,000 
Consolidated  Telephone  Construction  and 

Maintenance  Company,  Limited  -  300,000 
Electric  Gas  Lighting  Company,  Limited  -  ]o,ooo 
Electric     Light    and     Power     Company, 

Limited  ..--..  150,000 
Filzgerald      Electric     Light     Company, 

Limited 100,000 

Lancashire  and  Cheshire  Telephone  Com- 
pany, Limited 350,000 

Oriental  Telephone  Company,  Limited  -  300,000 
Provincial  Telephone  Company,  Limited  -  75,000 
Siemens  Brothers  and  Company,  Limited-  400,000 
Swan's  Electric  Light  Company,  Limited  -  100,000 
Telephone  Manufacturing  and  Mainte- 
nance Company,  Limited  -  -  -  350,000 
Telegraph  Improvement  Company,  Limi- 
ted   -...--.   100,000 

Representing  a  total  capital  of      jC'."95.ooO 

Wk  hear  that  the  power  absorbed  by  the  Maxim 
machine  in  driving  lio  Maxim  together  with  10 
Weston  lamps  at  the  recent  display  in  Huston  Road, 

was ,  well,  something  enormous.    Was  it   70 

horse-power } 
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HENLEY'S    NEW    DYNAMO-ELECTRIC 
MACHINES. 


Ms.  W.  T.  Hknlxt,  the  well  known  teleKraph 
engineer,  ha<  receatlj  patented  the  following  forms 
of  dTnamo-electric  machines,  which  bare,  we 
believe,  pirored  on  trial  to  be  guite  successful. 

fig.  I  is  ■  longiludinal  sectional  view  ot  one  of 
the  improved  forms  of  dTnamo  machines ;  Gg. 


the  electro-magncta  and  revolving  i 


tl  cuiymg 


standard  Stand  midway  between  the  poha 
nugoeti  on  the  other  stindard.  C  is  tbewfae 
of  brass  fixed  on  the  shaft,  D  ;  C',c*,c',c<, 
are  six  [neces  of  soft  iron ;  thue  xre  fizM 
wheel,  c,  and  as  thej  revolve  with  the  wlM 
bring  the  poles  of  the  electro-magnets  < 
standard  alternately  in  magnetic  connectia 
the  poles  of  the  electro-magnets  on  tfa( 
standard.  The  currentt  produced  are  by  a  o 
tator  made  to  flow  all  in  one  direction  tbina 
coils  of  the  magnet*  on  one  standard,  so  d 
poles   of  those  magnets  always   remain  e 


pieces  of  iron;  fig.  3  shows  the  revolving  irtieel  with 
the  pieces  of  soft  iron  attached,  a,  a,  are  cast  iron 
standards  fixed  to  base  plate,  b,  and  to  which  the 
electro-magnets,  a,  a,  a,  a,  a,  a,  and  *,  *,  *,  *,  i,  i,  are 
bolted ;  these  are  made  of  cast  or  wrought  iron, 
or,  better,  pieces  of  soft  iron  tube,  which  may  be  of 
the  oral  section  shown  in  fig.  1,  having  soft  iron 
ends  welded  in  next  thestand^ds  for  bolting  to  the 
same;  these  tubes  are  filled  with  soft  iron  wire 
lengthways  of  the  tube  forced  in  tight,  and  are  so 
fixed  that  their  poles  do  not  stand  opposite  each 
Other,  but  the  poles  of  the  electro-magiwts  on  each 


with  the  pieces  of  iron  these  pieces  are  broni 
close  proximity  with  the  poles  of  the  ( 
magnets  marked  o  and  i.  M  the  wheel,  c,  n 
the  electro-magnets,  a,  a,  having  thdr 
remaining  of  the  same  character,  the  pieces  1 
C,  c',  alternately  make  magnetic  cme 
between  the  poles  of  the  electro-magneb 
and  i,  b,  causing  the  latter  to  have  their  ] 
reversed  ti  times  in  eachmolntioiiofthev 
Forinstance,supposlDgthewbed,c,fig,3,tob 
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i  to  iti  |dace  in  fi^.  s  in  its  pnunt  positioa, 
Ibe  uppor  [»ec0  of  iron,  C,  would  be  oppoMd  to 
>rtb  pde  of  the  elecbo-magnet  oo  ue  right 
making  that  end  of  the  piece  of  iron  a  Muth 
the  other  end  a  north.  This  would  render 
lie  of  the  electro-maniet,  b,  on  the  left  a  sonth 
bnt  when  the  wheel  had  advanced  one-twelfth 
BTolotion  to  the  right,  the  upper  ^iece  of  iron 
ft  the  pole,  6,  and  the  following  piece  of  iron 
laced  it  in  connection  with  the  south  pole  of 
itber  electro-magnet,  a,  thus  rerersing  its 
i^,  making  it  a  north ;  and,  as  before  atated. 


magnets,  i,  i,  to  terminals  at  the  other  end  of  the 
ma^ne,  and  the  current  for  producing  the  light  or 
other  efiect  can  be  brought  from  either  end  of  the 
machine..  From  one  end  alternate  currents  would 
be  obtained,  and  from  the  other  end  currents  all  in 
one  direction  would  be  obtained,  the  terminals  at 
the  end  from  which  the  current  is  not  taken  being 
connected  by  stout  copper  wire. 

Fig.  4  is  a  lonj^tudmal  section  of  another  arrange- 
ment ;  fig.  5  i*  a  tnamne  MCtion ;  fig.  6  shows 
a  wheel  made  of  brass  or  other  non-magnetic 
material  carrying  in  this  case  pieces  of  iron,  shown 


rerersal  takes  place  la  times  in  each  electro- 
net  on  one  standard  during  one  revolution  of 
wheel,  c,  but  the  pieces,  C,  C,  C,  have  their 
nty  reversed  onlj  six  times  during  the  sametime. 
cfflla  of  the  electro-magnets  are  connected  with 
commutator  bj  means  of  the  usual  springs  or 
bet  of  metal  pressing  on  the  pieces  of  metal 
>ing  the  commutator.  In  conveying  the 
ents  bom  the  electro-magnets  to  the  commu- 
',  and  from  the  same,  the  wires  from  the  electro- 
nets,  a,  a,  are  attached  to  terminals  at  one  end 
ae,  and  the  wires  from  the  electro- 


sapaivtely  at  fig.  7,  which  are  made  of  sheet  iron 
bent  in  the  shape  shown  in  this  plan,  fig.  7  ;  these 
pieces  of  soft  iron  are  wound  with  coils  of  wire  so 
as  to  become  electro-magnets.  A,  A,  are  the 
standards ;  n,  the  base  plate ;  c,  the  wheel ; 
a,  a,  a,  a,  a,  a,  and  h,  h,  h,  h,  b,  h,  the  electro-magnets ; 
D,  the  shaft ;  f,  the  commutator ;  and  a,  the  driving 
pulley.  The  iron  pieces,  c,  c,  c,  e,  on  the  wheel,  c, 
are  wound  with  coils  of  covered  wire.  The  electro- 
magnets, a,  a,  a,  and  b,  b,  h,  are  placed  with  the 
poles  of  the  electro-magnets  on  each  standard 
opposite  each  other,  as  in  figs.  5, 6  and  7. 


The  com- 
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mutator  is  so  arranged  that  the  fixed  electro- 
magnets have  similar  poles  opposite  each  other 
continually,  as  shown  in  fig.  5,  so  that  the  revolving 
electro-magnets  have  their  polarity  reversed  eight 


times  in  each  revolution  ;  if  required,  the  currents 
may  alternate  in  the  fixed  magnets,  and  then  be 
brought  by  means  of  the  commutator  to  the 
revolving  magnets  in  such  a  way  as  to  make  their 
polarity  remam  of  the  same  character  continually. 


ON  THE  REFRACTION  OF  ELECTRICITY. 


By  ALFRED  TRIBE,  Lecturer  on  Chemistry  in  Dulwich  College. 


In  a  paper  read  at  a  meeting  of  the  French  Association, 
Algiers,  April  i8th,  i88x,  Mr.  Tribe  described  an  io- 
firenious  chemical  method  which  he  had  devised  for 
investigating  the  field  of  electrolytic  action.  As  the 
results  of  the  author's  experiments,  described  in  the 
communication  to  the  Royal  Society,  are  based  upon 
this  method,  a  description  of  the  latter,  given  in  the 
paper  referred  to,  will  render  more  clear  the  account  of 
the  remarkable  experiments  on  the  "  refraction  of 
electricity." 

When  a  rectangular  plate  of  metal  unconnected 
with  the  battery  is  placed  lengthwise  in  an  electrolyte 
undergoinp^  electrolysis,  the  plate  -does  work  identical 
in  kind  with  that  being  done  by  both  electrodes.  The 
electro-positive  ion  of  the  electrolyte  separates  and  dis- 
tributes itself  on  a  portion  of  the  plate  nearer  the  + 
electrode,  and  the  electro-negative  ion  on  another  part 
of  the  plaite  nearer  the  —  electrode.  The  respective 
boundaries  of  these  ions  are  sharply  defined,  and  the 
intermedial  space  free  from  either  ion. 

When  an  aqueous  solution  of  copper  sulphate  is 
electrolysed  with  silver  electrodes,  copper,  of  course, 
separates  on  the  —  electrode ;  but  more  or  less  of  the 
dark-gray  or  black  silver  peroxide  forms  on  the  + 
electrode,  yj^  of  a  weber  in  one  minute  produces,  in 
fact,  a  sensible  separation  of  copper  and  a  sensible  for- 
mation of  silver  peroxide  on  a  silver  plate  34  millim. 
X  7  millim. 

It  follows,  therefore,  that  a  silver  plate  placed  in  a 
solution  of  copper  sulphate,  under  the  conditions 
named  in  the  first  paragraph,  should  have  copper 
deposited  on  that  part  which  may  be  supposed  to 
receive  —  electrification,  and  silver  peroxioe  on  that 
which  receives  the  positive.    Such  is  the  case. 

The  registration  of  any  set  of  electrifications  in  this 
way  by  the  ions  of  electrolytes  need  take  only  a  few 
minutes,  the  minimum  time  being  determined  by  the 
dimensions  of  the  analyser,*  strength  of  electrolyte, 
and  available  current. 

After  the  electric  energy  has  done  enough  work  on 
the  analyser  for  the  action  to  be  visible,  time  is  seen  to 
exert  no  influence  in  determining  the  magnitudes  of 

•  The  recungular  silver  plate  is  named,  for  convenience,  the 
anafystH^ /imUf  or,  in  brief,  the  anafystr. 


the  distributions.  Thus  in  6  minutes  and  60  minotes 
respectively,  identical  distributions  were  racordod  bj 
similar  analysers,  other  circumstances  being  the  same. 
But  the  magnitudes  of  the  distributions  r^^ered  bj 
an  analyser  of  given  dimensions  vary  with  every  con- 
dition which  may  be  supposed  to  alter  the  chemical 
or  physical  state  of  the  electrolytic  medium,  as  tem- 
perature, proportion  of  water,  and  electric  quantibr. 

When  at  ordinary  temperatures  the  analyser  is  placed 
with  its  length  perpendicular  to  the  electrodes  in  a 
homogeneous  fiela,*  although  the  superficial  magnitudes 
of  the  ions  vary,  as  stated,  with  any  variation  in  the 
condition  of  the  electrolytic  medium,  yet  in  every  case 
one  quality  is  seen  to  obtain,  namely  a  similaritv  of  the 
same  ion  on  the  two  sides  of  the  analjrser,  both  as 
regards  magnitude  and  configuration  of  its  boundary 
line.  This  happens  whether  the  plate  has  its  shorter 
edge  vertical  or  is  supported  with  its  sides  horizontal. 
Under  these  circumstances  the  boundaries  of  the  ions 
are  practically  parallel  with  the  shorter  edge.  Distri- 
butions having  all  these  characteristics  are  named 
parallel  (figs,  i  and  3). 

With  shorter  edgi  of  analystr  vertical. 
Character  of  Position 
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When  the  course  of  the  energy  makes  an  oblioae 
angle  with  the  edges  of  the  analyser,  but  remains 
parallel  to  the  sides  of  the  latter,  the  electrifications 
recorded  are  also  the  same  on  the  two  sides  of  the 
plate ;  but  the  boundary- lines  of  the  ions  now  cross  the 
plate  obliquely  to  its  shorter  edge  (figs.  4,  5  and  Q. 
The  positive  ion  on  the  longer  edge  in  opposition  to 
the  course  of  the  energy  is  greatest  in  length,  while  the 
negative  ion  on  the  same  edge  of  the  plate  is  smallest 

*  That  is,  where  the  electrodes  are  of  the  same  depth  and  breadth 
as  the  cross  section  of  the  electrolyte. 
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in  laoglbi  The  obliquity  and  Ihe  intermedial  apace 
betwem  the  iooa  incnase  as  the  longer  edge  of  the 
maaly^et  approaches  a  line  at  right  angles  to  (he  direc- 
tion ai  the  influence.  But  at  whatever  angle  the  plate 
is  fixed,  the  boundary- tines  of  the  ion«  are  parallel 
with  the  electrodes,  and  therefore  at  right  angles  to  the 
direction  in  which  tho  energy  is  transmitted. 
*  Wlien  the  electric  power  makes  an  oblique  angle  with 
iit^  sides  o(  the  analyser,  the  electrificaliona  recorded 
present  a  totally  dilTerent  character.  The  magnitudes 
of  the  same  ion  and  the  configuration  of  its  boundary. 
line  are  now  very  different  on  the  two  sides  of  the 
plate.  On  the  side  in  opposition  to  the  direct  course 
of  the  energy,  the  configuration  of  the  positive  ion  is 
markedly  convex  and  greater  in  magnitude  than  it  is 
on  the  reverse  side  of  the  plate,  where,  moreover,  the 
csnRguration  of  this  same  ion  is  markedly  concave 
(figs.  3,  a).  Further,  the  configuration  of  the  boundary- 
line  of  the  negative  ion  on  the  first-named  side  of  the 
analyser  is  concave  and  smaller  in  magnitude  than  on 
its  mrerse  side,  where  again  the  boundary-line  of  the 
ion  ia  convex.  The  intermedial  space  between  the 
ions  increases  as  the  analyser  approaches  a  position  at 
right  angles  to  the  right  line  between  the  electrodes, 
and  the  characteristic  boundary  configurations  become 
more  and  more  marked.  At  right  angles  the  positive 
ion  is  smaller  in  quantity,  and  arranged  longitudinally 
along  the  centre  of  the  side  of  the  analyser  facing  the 
+  electrode,  while  the  negative  ion  on  the  reversed 
side  is  similarly  disposed,  but  generally  not  so  well 
defined. 

The  classes  of  distribution  described  in  these  two 
last  paragraphs  are  named  non-paraltel.  The  dotted 
lines  in  the  annexed  diagram  exliihlr  the  boundary- 
lines  and  general  characteristics  of  the  parallel  nnd 
non- parallel  distributions. 

Il  19  obvious  that  the  results  described  tornish  tlip 
data  for  determining  with  ease  and  precision,  tiiit, 
physical  differences  in  parts  of  an  electrolytic  field  ; 
and,  secondly,  the  direction  in  which  the  energy  is  being 
transmitted  relatively  to  either  side  or  edge  of  the 
analysing-plat^  and  therefore  of  its  direction  in  the 
electrolytic  medium.  'Many  questions  have  Occurred 
to  mein  the  invUtigation  of  which  Iheforagoingmethod 
might  be  expectcdta afford  material  assistance.  But  Ibc 
one  of  immediate  attraction  was  whether  electricity  is 
endowed,  like  light,  heat,  and  sound,  with  the  ijuality  of 
refraction.  From  the  general  resemblance  of  the 
fundamental  laws  of  the  forms  of  energy,  I  instituted 
experiments  in  the  expectation  of  finding  an  answer  in 
tbe  aliirmative  to  this  question,  tlie  better  conducting 
electtolylic  medium  being  taken  as  tho  electric  analogue 
of  the  more  rare  medium  in  light. 


My  Srst  trials  were  made  w 


kvith  double  convex-shaped 
bladders.  These  gave  what  1  took  to  be  a  slight 
evidence  of  refraction,  though  the  result,  was  far  from 
satisfactory.  Triangular-shaped  cells  were  next  em- 
ployed, made  by  placing  diaphragms  oE  parchment- 
paper  obliquely  across  the  electrolytic  cell  near  its  ends. 
To  this  way  unmistakable  proof  was  obtained  of  the 
beading  of  the  energy  in  passing  the  line  of  demarca- 
tion of  the  two  media.  When  the  infloenco  passed 
from  one  medium  to  the  other  perpendicularly,  i.e., 
when  the  diaphragms  were  parallel  to  the  plane  of  the 
electrodes,  no  refraction  whatever  took  place. 

On  further  consideration  the  arrangement  which 
appeared  lest  open  to  objection,  and,  at  the  same  time, 
the  most  simple  and  theoretically   the   best,  was  a. 


me  material  k^  £> 
n  the  .first  '  ^ 
il  employed,  _'."© 


refracting  cftl,  having  parallel  sides  of  si 

permeable    to    the    electric  influence. 

mstance  parchment -paper  was  the  inateri 

Two  sheets  of   this  substance  were  fixed 

position  across  an    electrolytic  cell,  380  millims.  long, 

1.28  millims.  broad,  and  128  millims.  deep,  at  as  angle 

of  45".     They  were  parallel  to  one  another,  76  millims, 

apart,  but  equidistant  from  the  respective  ends  of  the 

cell. 

An  unit  current  was  employed,  and  copper  electrodes 
of  the  bre.idth  and  depth  of  the  outer  or  transmitting 
cell.  A  I  per  cent,  solution  of  copper  sulphate  was 
placed  in  the  inner  or  refracting  cell,  and  a  concen- 
trated solution  of  the  same  salt  in  the  transmitting 
cell.  On  placing  succeasive  analyem*  lengthwise  in 
several  parts  of  the  central  Hue  joining  the  electrodes, 
parallel  dislribatlona  were  recorded  by  all  the  plates 
in  the  transmitting  cell,  but  the  one  in  the  refracting 
cell  recorded  a  non-paratlel  distribution  of  a  most  pro- 
nounced character,  and  it  was  evident  from  the  degree 
of  curvature  of  the  ions  that  the  cOurte  of  the  energy 
on  passing  into  the  medium  of  less  conductivity  hod 
bent  out  of  its  original  course  some  20". 

The  difficulty  of  keeping  the  parchment  diaphragms 
as  rigid  as  was  necessary  for  a  more  extended  study  of 
this  phenomenon  of  refraction  led  to  their  substitution 
by  others  of  unglared  earthenware.  These  consisted 
of  the  sides  of  a  large  rectangular  porous  cell  ground 
to  as  uniform  a  thickness  as  possible.  With  this  altera- 
tion, but  with  all  the  other  above- mentioned  conditions 
the  following  experiments  were  made. 

Analysers  were  successively  placed  in  the  posil 
'       ■    ■    to    the  elect      '     '      ' 


[all    perpendii 


Thi;  analysers,  a.  />,  r,  d,  2  millims.  from  electrodes, 
recorded  parallel  distributions. 

The  analysers,  e,  /,s,h,l  millims.  from  diaphragm, 
recorded  not  absolutely  but  very  nearly  parallel  distri- 
butions. This  slight  non-parallelism  was  not  noticed 
in  the  analogous  experiment  with  the  parchment 
diaphragms,  and  I  am  disposed  to  attribute  it  to  a 
greater  diffusion  in  this  case  occasioning  a  less  sharp 
line  of  demarcation  tietwecn  the  media. 

The  analyser,  i,  midway  between  the  diaphragms, 
recorded  a  non-parallel  distribution  of  a  most  pro- 
nounced character.  The  degree  of  curvature  showed 
that  the  energy  !iad  been  refracted  through  some  30", 
while  the  position  of  the  ions  proved  that  the  bending 
was  towards  a  perpendicular  to  the  refracting  surface. 
Furthermore,  the  symmetry  of  the  curve  showed  that 
the  plane  of  refraction  was  the  same  as  that  of  the 
incident  energy. 

The  aQalyseis,y,.(.  indicated  a  result  almost  identical 
with  .■. 

The  analysers,  t,  wi,  showed  amueh  smaller  deviation 
from  the  original  course  of  the  energy. 

(To  ie  eonlinued.) 
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■jpERGUSON    AND    KEMPE'S    AUTOMATIC 
REGISTERING  STAMP. 


■  registration  of  the  number  of  letters  or 
'  tirculars  wliich  are  seat  out  from  an  oftice  or 
house  of  businiss  is  often  required  ;  hitherto  no 
means  other  than  that  of  actually  counting  has  been 
devised  for  the  purpose.  Messrs.  H.  Ferguson  and 
H.  R.  Kempe  have  recently  invented  and  patented 
a  simple  apparatus  for  automatically  effecting  the 
registration  cither  electrically  or  mechanically. 

When  letters  pass  through  an  oRice  they  are 
impressed  with  stamps  for  obliterating,  dating,  and 
other  purposes  by  means  either  or  a  hand  or  a  lever 
Stamp.  Messrs.  Ferguson  and  Kempe  take  advan- 
tage of  this  fact,  and  mount  either  (he  pad  (or  inking 
the  stamp  or  the  pad  on  which  the  letter  is  placed 
I  to  receive  the  stamp,  on  spring  supports,  and  pro- 
^  vide  electrical  contacts  so  arrangea  that  when  the 


teeth,  so  that  the  two  successive  impulses  move  the 
counter  only  over  one  division. 

Fi^.  t  represents  an  arrangement  of  tBJdng  pid 
working  in  electrical  connection  with  a  counter. 
The  pad  is  mounted  on  a  hinged  board  which  ii 
pressed  upwards  by  a  spring  against  a  stop.  Who 
the  pad  is  pressed  down  hy  the  act  of  inking  \ 
stamp,  the  upper  spring  is  brought  in  contact  with 
a  lower  spring.  These  two  springs  (seen  in  tlie 
small  figure),  which  are  lixed  on  a  b^  of  vrooj, 
are  connected  by  conducting  wires  through  i 
battery  with  an  electrical  counter.  Erery  limt 
the  pad  is  depressed  by  the  act  of  inking  a  stamp, 
a  current  of  electricity  is  transmitted,  wtu^ 
actuates  the  counter.  When  the  stamping  a 
effected  by  a  lever,  the  electrical  contacts  are 
connected  to  the  lever. 

Fig.  J  is  a  vertical  section  of  a  setf-registerinf 
hand  stamp.  The  stamp  is  fixed  on  a  stem  whict 
is  fitted  to  slide  in  the  handle,  B,  and  is  pressed 
down  by  a  spring,  its  down  stroke  being  limited  ij 


»iiAfw*@ 


^^     til 


I  f>d  receives  the  pressure  of  the  stamp,  a  current  of 
I  wectricity  is  transmitted  to  an  electrical  counter, 
which  is  thereby  moved  one  division.  When  the 
stamp  is  worked  by  a  lever  the  contacts  are 
arranged  to  be  operated  by  the  movement  of  the 
lever,  the  pads  in  that  case  not  requiring  the  elastic 
supports  above  referred  to.  In  cases  v»bere  it  is 
inconvenient  lo  employ  electricity  for  conveying 
the  counting  movement,  the  counter  is  constructed 
in  combination  with  the  hand  stamp  itself,  and  is 
worked  mechanically  in  the  following  manner; — 
The  stamp  is  fitted  bo  that  it  can  slide  a  little 


placed  a  small  mechanical  counter,  the  pawl  which 
works  lis  ratchet  being  connected  to  the  sliding 
stamp,  so  that  every  lime  the  stamp  makes  an  im- 
pression the  counter  ratchet  is  moved  one  tooth. 
As  for  each  act  of  stamping  it  is  usual  to  subject 
tiie  stamp  to  two  pressures,  one  on  the  inking  pad 
—  ■■  —  >n  the  letter,  the  ratchet  wheel  of  the 
made  wilh  double  the  usual  number  of 


stop  pins  working  in  a  slot  of  the  handle.    On  Hit  I 
handle  is  screwed  a  hallow  cap,  d,  containing  witlii«   [ 

it  the  counter,  c,  which  can  be  inspected  by  so' 
screwing  the  cap.      The  first  wheel  of  the  counltf 
is  worked  by  a  pawl  iever  from  Ihe  sliding  slem,  *   I 
of  the  stamp,  and  this  wheel  has  lo  teeth,  the  unil   I 
barrel  on  which  it  is  fixed  having,  however,  only  lo 
divisions.     The  barrels   for   the  higher  denoraiM'    I 
tions  are  worked  by  gearing  from  the  first  in  ihe 
usual  way.     Thus  every  time  the  stamp  i5  sub-    ' 
jected  10  pressure,  the  first  wheel  is  turned  oat 
tooth,  and  the  unit  barrel  is  iherfifbre  tunied  h»lf    . 
a  division.    For  each  stamping  operation  the  stioip 
is  twice  subjected  to  pressure,  once  on  the  pid  fot 
inking  it,  and  once  for  delivering  the  ink  on  the 
letter  or  object  to  be  marked  or  obliterated.    The 
counter  therefore  records  the  number  of  double 
strokes  of  the  stamp,  and  therefore  the  number  of 
single  applications   for    marking    or   obliteralioo- 
The  cap,  d,  is  smooth  and  rounded  extemallr  so  u 
to  receive  the  pressure  of  the  hand  for  inking  sifti 
stamping,  and  it  is  made  of  the  Inierally  bulgeJ 


THE  TELEGRAPHIC  JOURNAL. 


c^licwn,  so  that  it  presents  considerable 
Ith  to  receiTc  the  pressure,  and  that  it  can 
eld  firmly  in  tlie  hand. 


1  may_  remark  that  the  apparatus  shown  by 
^res  is  manufactured  by  Messrs.  Elliott  Bros,, 
'^  'gCrow- 


ioln. 


THS  Potential  Dif 
Two  Metals  in  Contact  with   each  otHBH.— By 

H.  Pellal.— In  all  methods,  including  that  of  the 
author,  the  apparent  potential  difference  of  Ihe  melati 
ii  measured,  i.e.,  tbe  difference  o[  the  electric  strata 
which  cover  them  when  in  contact.  It  varies  with  the 
physical  and  chemical  state  of  the  surface.    Thus  the 

Ctential  difference  c  u  |  a  u  ^  0'i37  against  that  of  a 
timet  Clark  element  when  the  topper  has  heen 
cleaned  with  Iripoli  and  washed  with  absolute  alcohol, 
I(  the  copper  is  eipoaed  to  sulphuretted  hydrogen  after 
washing  In  alcohol,  it  is  ^^o'20l.  The  colour  shows 
that  the  change  has  attained  its  maximum  long  before 
Ihe  superficial  stratum  has  reached  the  thickness  of  a 
wave-length.  A  zinc  plate  rubbed  with  fine  emery 
paper,  and  washed  with  alcohol,  gives  with  gold 
z  n  I  A  u  '^  0698.  After  14  days  it  has  fallen  to 
0'S23,  though  the  linc  is  slill  hnghl.  After  again 
polishing  with  emery,  and  washing  with  alcohol,  o~Co6  ; 
and  if  these  operations  are  again  repeated  0*738,  which 
figure  sinks  in  time  10  0690.  If  Ihe  plate  is  again 
treated  with  emery  and  alcohol,  Ihe  figure  becomes  not 
o  607  as  before,  but  0'C93i  or  greater  than  before,  after 
similar  treatment.  The  author  therefore  concludel 
that  this  change  is  not  due  to  a  chemical  modification, 
hut  to  a  mechanical  hardening  of  the  surface,  With 
other  melals  the  author  has  observed  an  increase  of 
positivity  effected  by  hardening,  which  is  very  transient 
if  superficial,  and  more  permanent  if  it  penetrates 
deeper.  Zinc  shows  this  most  strongly,  copper  less, 
and  lead  less  still. 

In  indifferent  gases  Ihe  apparent  potential  increases 
with  an  increasing  pressure,  and  on  ifs  ramoval  returns 
to  its  original  value.  The  vatialions  do  not  exceed  at 
most  f^th  of  Ihe  total  value,  and  are  greater  in  oxygen 
than  in  common  air,  but  smaller  in  carbonic  acid  and 
in  hydrogen.  At  a  pressure  of  30  lo  30  mm,  of 
mercury  the  influence  of  the  nature  of  the  ambient  gas 
is  scarcely  petceplible.  At  the  pressure  of  Ihe  atmos- 
phere oxygen  gives  smaller  values  than  air,  nitrogen,  or 
carbonic  acid.  Hydrogen  has  the  same  effect  as  air  at 
from  20  to  30  mm.  The  influence  of  a  change  of 
pressure,  or  of  the  substitution  of  one  gas  for  another. 
does  not  take  place  immediately,  but  gradually,  so  that 
Ihe  difference  of  potential  is  due,  not  directly  to  these 
changes,  but  to  an  alletation  of  the  surface. 

According  to  Thomson,  two  metals  plunged  into  one 
liquid  are  at  the  same  potential  level.  Then  (he  electro- 
motive  force  of  an  element  of  two  melaJs,  m  and  m', 
and  a  liquid,  t,  must  be  equal  to  the  potential  difference 
of  the  two  metals.  The  author  has  measured  the 
latter  directly,  and  the  former  by  always  employing 
melals  in  the  same  surface  conditions  as  in  the  first 
measurements.  For  this  purpose  he  introduced  a  drop 
of  the  liquid  between  the  two  plates,  and  measured  the 
electro-motive  force.  According  to  the  author  the 
apparent  potential  difference  of  Ihe  metals,  gold,  silver, 
lead,  zinc,  brass,  copper,  the  same  as  that  of  an  element 
formed  of  these  melals  (unchanged),  and  a  drop  of 
alcohol.  With  very  hard  line  the  apparent  potential 
difference  and  electro -motive  force  ih  |  A  u  =  070 ; 
wilh  softer  line  o '60. 

With  water  and  dilute  .icids  the  suttate  of  the  metals 
lied    upon    so    rapidly    that    no   comparison   is 


iible. 


Ihe  gas  surrounding  the  melals,  the  potential 
difference  between  two  metals  covered  with  the  same, 
Hand  M'  =c  1  M  +  M  I  M'  I  M'  I  o;  the  elec- 
tro-molive  force  of  the  metals  with  one  liquid  r: 
,  I   »  +  .  I   «■  +  .'    I   r 


»M 


THE  TELEGRAPHIC  JOURNAL. 


,  i8W^^ 


According  to  the  experiments,  if  m  and  m'  are  of 
like  value,  both  these  expressions,  are  irfenlical,  chang- 
ing with  M  and  M'.  The  author  suggests  that  the 
constant  value  of  these  two  expressions  represents  the 
true  potential  difference  (common  to  both)  of  the 
metals  M  and  m'  —  Wipdrmann's  BfiblHtlrr. 


Om  thb  Imkluence  or  Pressure  umn  the  Elfc- 
Tftic  Conduction-Rbsistancb  qv  Metal  Wires. — 
By  O.  Chwolson.— Wires  of  copper,  brass,  and  lead 
vere  subjected  to  pressures  up  to  60  atmoipheres  in  a 

f'tgometer,  the  changes  of  resistance  being  determined 
means  o£  Jacobi's  mercurial  rheostat  (see  Ca'Ps 
pertorium.  14,  p.  i).  The  introduction  of  the  rheo- 
l^t  was  effected  in  a  peculiar  manner,  for  which  the 
JjBader  is  referred  to  the  original  memoir.  The  ptes- 
Mlres  vrere  applied  at  4?  C.  and  at  llie  temperature 
B.^  the  room.  At  4°  C,  the  temperature  of  water 
Vittmains  unchanged  on  pressure. 

■  .  Copper  0-4  mm.  in  thiclcoess,  Al  4'  C.  and  at  a 
Sjessure  of  1  atmosphere  there  was  a  relative  decrease 
n  about  o  000  001  3.  At  17"  C.  an  incr«a5e  of  resist- 
,  .,  a  predominance  of  tOe  thermic  action  ovar 
He  mechanical  in  consequence  of  the  warming  of  the 

Brass  0*463  mm,  in  thickness  {6y66  copper,  the  rest 

F  ^mo3t  entirely  zinc).    At  4"   C.  and  a  pressure  of 

1  atmosphere,  a  relative  decrease  of  resistance  of  about 


also  there  i 


!   o£  the   thermio 
about  7'  C.    t 


Lead,    1-85  mm.  in  thickness.      At 
Klative  degree  of  resistance  of  about 
times  mote  Ihan  in  case  of  copper  and  brass.  At  17°  C. 
|hete  is  still  a  decrease,   though   smaller.     Here  the 
inechanical  action  predominates  over  the  thermic, 
,"  For  the  brass  wire  the  following  determinations  were 

.  jThe  coefficient  of  elasticity,  £=52670  r— '  kilo,  r 
^pressing  the  radius  ot  the  wire  in  millimetres. 
^  The  coefficient  of  tension,  C^-g^ss  r — •  kilo, 
The  ratio  of  the  transverse  contraction  to  the  expan- 
n  in  length  w^a;  r»  — ',  the  action  of  slrelching 
in  the  resistance  of  conduction.  The  relation  o  of 
ilative  change  of  resistance  to  the  relative  change 
,    length,  o-=2-30S- 

•_^The  radius:  o*2326>  j> o"2294.     From  the  changes 
found  on   slretchini -" 


I  Deducted  the  portions  due  to  the  changes  of  for 
f  Supposing  that  the  changes  in  density  and  length 
I  ttke  an  equal  share  In  the  change  of  the  specific 
I  distance,  this  latter  may  he  regarded  as  proportiona 
I  to  the  change  of  the  specific  volnmn.—  WiedemaHH's 

•"'Omthe  ELEcrRo-MoTivE  Force  of  Nom.Constant 
Slements.— By  A.  Naccari  and  G.  Gugltelmo.— Ac- 
Mrfing  to  Exner  in  non-CQostanf  elements  the  eleclro- 
faotive  force  is  independent  of  the  nature  of  the  electro. 
^i^ativo  polar  plate,  and  is  always  =1  073  p.  These 
MBumptions  have  been  already  refuted  by  Beetz.  If 
»*<'«:' ro-molive  force  is  greater  or  smaller  it  is  said 
»  be  derived  from  the  ojtygen  dissolved  in  the  water, 
Ud  from  the  diffusion  of  linc  vitriol  to  the  negative 
jUtc.  The  liberation  of  hydrogen  is  supposed  to  be 
jnthout  Influence  upon  the  electro-motive  ^rce,  just  as 
^e  intensity  of  the  current  in  a  closed  circuit. 

The  authors  have  experimented  with  a  Maseart'a 
,  ter  and   with  a  tilt  resembling  that  designed 

y  Exner.  by  which  the  current  can  bo  interrupted  at  a 
^\en  moment  and  the  poles  of  the  element  can  be  coo- 
nectcd  with  the  electrametcr   quadrant.    The  authors 


1.  The  influence  of  the  positive  pbite  at  which  Um 
hydrogen  appears.  In  all  the  elements  the  electrodes 
were  contained  in  two  vessels,  connected  by  a  syphon  3IS 
centimetres  long  and  ijinlernai  diameter,  closed  at  eacti 
end  with  parchment  paper.  The  zinc  was  completely 
amalgamated;  the  dilute  add  contained  one  measure  of 
concentrated  Bcid  and  ao  measures  of  Water.  The  le. 
sistance  was  changed.  If  negative  plates  of  different 
materials  were  employed  the  «lBCtrOMnotive  force 
amounted  to : 

PlatiitHm.  Ptatmiitd.  Cafhun.  Coppir. 
Open  element         1-41  f$6         l"38  096. 

Strongest  current  Q-6o  071      0'44-0'3O     0-53, 

The  material  of  the  electrode  is,  therefore,  of  the 
gre,\test  importance. 

2.  The  influence  of  the  intensity  of  the  eufreut 
appears  on  the  introduction  of  resistances,  increasing 
or  decreasing  in  luch  tt  mantttr  that  the  electro -motive 
force  decreases  (rith  the  increasing  power  of  the  strtam 
and  inversely-  With  platinum  this  change  takes  place 
very  rapidly  on  a  diange  of  intensity ;  with  carbon 
very  slowlv ;  with  platinised  platinum  the  electro- matin 
force  sink's  little  below  the  calculated  value  075  ;  even 
when  the  current  of  two  Bunsen  elements  is  introduced 
along  with  the  current  of  the  element  experimented  witli, 

3-  The  influence  of  the  oxygen  dissolved  in  water. 
There  was  used:  «■  a  pecKcCfy  closed  element  in 
which  no  air  could  be  absorbed;  b.  acid,  which  bad 
been  subjected  to  prolonged  bdllng,  was  poured,  hot, 
into  the  glasses  of  the  elemeat;  f.  the  acid,  during  the 
current,  was  kept  at  about  loif  C.  at  the  negative 
electrode;  d.  a  current  vfjif  passed  for  ii  hours 
through  the  element,  so  that'HIy  oxygen  in  solutioi 
might  be  consumed.  In  all^'Mfes,  the  elect  to.  motive 
force  rose  with  the  incrEasiiv 'Sesistance  above  073. 
If  a  current  of  air,  hydrogeiii'^r  carbonic  acid  was 
passed  by  the  negative  electrgjjjt^fter  the  element  fa*d 
been  closed  for  a  long  timeitM  electro-motive  forte 
increased  in  evety  raw,  Tfi  gases  act  all  alike, 
removing  probably  the  smalf^ubbles  of  hydrogea 
adhering  to  the  electrode. 

Results  quite  analogous  to  Wfise  mentioned  under 
I  and  2  appeared  when,  inataaJF'bf  plate-shaped  elec- 
rblJB  electrodes,  carefully 
.   ,_.  .1   ar*-  ...      .    .  - 

copper   plate   in  3  Daniclrs'olemcn 

first.     With  a  point  of  platiniiM  platinum,  the  clectHK 

motive  force  sigks  to  Q-pi.'  ' '         * 

4.  Infiuence  ot  sulphate  '6f  ■fiat  A  zlnc-carbM 
element  carefully  put  logelt^ef'tim  when  open  tbt 
electro. motive  force  f3(J,  bu(  *hBia  closed  O'ga,  A 
careful  chemical  nuniaatiub  of  the  solution  at  tbt 
carbon  showed  not  a  trace  of  zinc.  The  sinking  of  thi 
electro -motive  force  to  0*32,  far  below  the  IheOiMici] 
value,  can  therefore  not  depend  on  the  diffusion  of  tbC 
sulphate  of  zinc. 

Hence,  contrary  to  Exner's  representations.,  the 
changes  of  current  intensity  may  depend  upon  tbi 
known  secondary  phenomena  in  the  .element  durinc 
electrolysis. -tW?rfr««)nn'i5n*/ort*r. 

The  PkiKcb  dc  Wales  and  Technical  Edu- 
cATfoN.— Oil  Monday,  July  18th,  the  Prince  of  Wala*, 
who  was  accaoipanied  by  the  Pfiocess,  laid,  in  ExhiU- 
tion  Road,  SoUh  Kensington,  the  foundation  stone  of 
the  central  institution  of  the  City  and  Guilds  of  Londoa 
Institute.  The  e*«i|ipny  tfiok  place  in  a  spacious 
marquee,  where  there  win  an  elevated  dais  covered  with 
crimson  cloth,  in  the  centre  of  which  there  was  su»- 
pended  a  polished  Cumberland  shap  granite  pillir, 
which  had  to  be  lowered  on  to  a  granite  pedestal 
beneath.  It  appears  from  the  plan^  of  the  architect 
■  ■1.111=" -rrr 
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Waterhooae,  that  the  building  will  havo  a 

feat,  and  five  itoreyi,  all  hut  the  top  one 
5  {L9  in.  [rom  floor  to  floor;  that  the  en. 
>e  approached  by  about  sixteen  stops  from 
Road,  through  a  large  and  handsome  hall, 

ft.  6  in.,  the  groined  ceiling  of  which  will 
id  by  four  pillars,  one  of  which  was  the 
it  set  on  the  above  day  by  the  Prince  of 
t  there  will  be  two  lecture  theatres,  with 

rooms  behind  them,  each  capable  of  holding 
*i  that  on  the  first  floor  there  will  be  ■ 
t.  by  33  ft. )  and  that,  among-  other  pro- 
technical  or  scientific  education,  there  will 
1  laboiatoiies  76  fL  by  50  ft.  in  extent.  The 
is  estimated   by   Mr.  Waterhouse  at  about 

IR  iBA  Rbhsbh,  of  Johns  Hopkins  Univei. 
dertalcen  some  novel  experiments  to  ascer. 
n  the  chemical  behaviour  of  a  metal  is  in 
loenced  by  magnetic  action,  and  has  ariived 
hich  are  of  considerable  interest.  His  best 
^obtained  by  placing  a  shallow  vessel  of  thin 
ning  a  solution  of  copper  sulphate,  over  the 
Itagnet.  Out  of  the  magnetic  field  the  solu- 
deposit  upon   the    iron   vessel  a   uniform 

copper.  When  brought  within  the  field  of 
it  magnet  capsbie  of  supporting  twenty-five 
M    (fifty-five  pounds}    the  copper  wa^  de. 

a  fairly  uniform  way  on  the  entire  plate, 
ie  lines  marking  the  outlines  of   the   poles. 

were  sharply  marked  as  depressions  in  the 
Vhen,  instead  of  a  permanent  magnet,  an 
^et  was  employed,  the  iron  vessel  and  cop. 
I  being  the  same  as  before,  a  more  striking 
observed.  There  was  no  deposit  of  copper 
w  space  marking  the  outline  nf  the  poles, 
•  outline  (over  the  poles)  the  deposit  was 
rm.  Outside  the  blanlc  outline  marking  the 
pper  was  deposited  in  irregular  ridges  run- 
ht  angles  to  the  lines  of  force,  and  apparently 

with  the  lines  marking  the  equipotential 
By  increasing  the  power  of  the  electro- 
:  action  is  intensified  and  the  area  affected 
ed,  the  largest  circles  obtained  in  Prof, 
experiment  being  nearly  (our  inches  in  dia- 
le  cause  of  the  phenomenon  h.is  not  yet 
nined,  though  the  effects  are  obviously  to  be 

the  influence  of  the  ma^etism  on  the  iron 
1  the  liquid,  or  on  both  together. — Scientific 

T  (No.  !»*3.3«i4,  dated  Oct.  33,  1880)  for  a 
ictric  machine  has  been  talien  out  in  the 
tes  by  Mr.  C.  A.  Hussey,  of  New  York.  In 
ne,  which  is  shown  by  the  figure,  the  arma- 


mpletely  inclosed  in  a  hollow  field -magnet, 
itlng  wire  is  wlioliy  external  to  the  field- 
There  is  an  eieclto-magnet  composed  of  a 
temally  circular  form  with  wire  \vound  over 
',  without  passing  through  its  interior,  from 


end  to  end,  and  inclosing  it,  save  at  certain  places  de- 
signed to  form  poles  or  consequent  points. 

Mr.  John  Trowbridqe  has  just  completed  the  (ol. 
lowing  experiment  in  the  phjisical  laboratory  of 
Harvard  University.  He  submitted  a  bar  of  iron  to  a 
great  cold  of  60°  C.  below  zero,  obtained  by 
evaporating  CO,,  He  proved  that  the  decrease  M 
magnetism,  suspect6d  by  Wiedemann,  if  the  barbe  at  a. 
lower  temperature  than  that  allowing  magnetic  im> 
pregnation,  is  indeed  a  demonstrated  physical  fact. 
The  bar,  which  had  been  magnetised  at  20°  C.  below 
Eero,  had  lost  almost  two-thirds  of  its  magnetism  after 
47  minutes  of  exposure  to  this  cold.  He  also  observed 
that,  by  keeping  a  har  of  steel  for  a  certain  time  at  a 
temperature  01  30°  C,  50  per  cent,  of  its  primitive 
magnetism  was  restored. — Scitiicr. 

A  sERlBs  of  technological  handbooks,  edited  by 
Mr.  H.  Truman  Wood,  B.A.,  are  about  to  be  published 
by  the  Society  of  Arts.    Amongst  them  will  be  "  Tele- 

Sraphs  and  Telephones,"  by  W.  H.  Preece,  F.R.S., 
lemb.  Inst,  C.E.,  Electrician  to  the  General  Post 
Office. 

Amsricah  Cable  Compamv.— The  shore  end  of  the 
second  cable  of  this  company  was  successfully  landed 
at  Whitesand  Bay,  Land's  End,  on  the  31st  ult.,  by  the 
telegraph  steamer  Faraday,  It  is  expected  that  the 
main  portion  will  be  completed  during  October  next. 

The  Ustteo  Telefhone  Company  v.  Moselev 
AMD  Sons.— This  was  a  motion,  in  the  High  Court  of 
Justice,  on  July  21st,  before  Mr.  Justice  Fry,  to  restrain 
Messrs.  Moselcj^  and  Sons,  of  Manchester,  until  the 
trial  of  the  action  or  further  order,  from  manu- 
facturing and  selling  carbon  transmitters  which  were 
alleged  to  be  infringements  of  a  patent  granted  to  Mr. 
Edison,  on  the  30th  July,  1S77.  The  Edison  Telephone 
Company  was  formed  in  August,  iBjg,  for  the  purpose 
o£  bringing  into  practical  use  in  this  countiy  the 
instrument  known  as  the  Edison  Loud-Speahinr 
Telephone,  and  that  company  afterwards  became  amaU 
gamated  with  the  Bell  Telephone  Company,  under  the 
name  of  the  United  Telephone  Company.  The  plain- 
tiffs alleged  that  Mr.  Edison  was  the  original  inventor 
of  the  method  of  producing  undulntory  electric  currents 
in  wire  by  the  hum.in  voice  so  as  to  reproduce  the 
sound,  and  that,  prior  to  his  patent,  no  person  had  over 
employed  carbon  for  that  purpose.  It  appeared,  how- 
ever, that  Mr.  Edison  had  himself  supplied  certain 
publications  in  the  United  States  with  a  description  of 
a  part  of  his  invention,  and  that  description  having 
been  copied  into  scientific  journals  heie  some  weeks 
before  Mr.  Edison  took  out  his  patent,  the  Attorney- 
General's  fiat  was  obtained  enabling  the  inventor  to 
disclaim  so  much  of  his  specilication  as  had  been  inva- 
lidated by  the  premature  publication,  but  a  condition 
was  imposed  thai  proceedings  should  not  be  t.-iken  in 
respect  of  transmitters  actually  made  and  completed 
before  the  dateo!  the  fiat.  The  defendants  alleged  that 
the  carbon  transmitters  of  which  the  company  com- 
plained were  made  before  the  date  of  the  fiat,  but  there 
were  no  numbers  or  identifying  marks  to  distinguish 
them  from  instruments  made  since.  Mr.  Aston,  Q.C., 
and  Mr.  Cozens  Hardy  appeared  tor  the  plaintiffs  | 
and  Mr.  Ford  North.  Q.C,  and  Mr.  Macroiy  for  the 
defendants.  It  appeared  in  the  course  of  the  argument 
that  the  evidence  in  support  of  the  plaintiffs  case  was 
piete,  and  application  was  accordingly  made  for 


the 


postponed  foe  a  week,  but  at  the  sug- 
rd^hlp,  it  was   arranged  that  it  should 
id  tili  the  trial  of  the  ai 


estion  of  his  lordship 


lupoKTANT  TilLBPHUNB  DECISION. — Judge  lAwell, 
of  the  United  States  Circuit  Court,  Boston,  Mass., 
rendered  an  important  decision  on  the  27th  ]ime,  ity 
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which  he  virtually- con Rrm 9  to  th«  American  Bell  Tele- 
phone Company  fhr  eiclusivr  right  of  (alking  aver  a 
virf  6y  tUclridly.  The  suit  in  question  Via  brought 
by  the  American  Bell  Telephone  Company  against 
Albert  Spencer  and  others,  and  the  decision,  as  ne 
uodersland,  i^  based  on  the  fiftli  clause  of  Bell's  claitn, 
pa  lent  of  February  i^lh.  1876,  as  follows: — "3.  The 
method  of,  and  apparatus  for,  transmitting  vocal  and 
other  sounds  telegrapbicallj',  as  herein  described,  by 
causing  electrical  undulations,  similar  in  form  to  the 
vibrations  of  the  air,  accompanying  the  said  vocal  or 
other  sounds,  substantially  as  set  forth."  The  court 
decides  that  the  specific  method  of  producing  the 
electrical  undulations  employed  by  the  defendants  is 
different  from  the  Bell  plan.  The  defendant's  device  is 
made  on  the  principle  of  the  microphone,  which  has 
been  very  much  improved  since  the  date  of  the  first 
Bell  patent.  The  judge  says.— "IE  the  Belt  patents 
were  for  a  mere  arrangement  or  combination  of  old 
devices  to  produce  a  somewhat  better  result  in  a  known 
art,  then,  no  doubt,  a  person  who  substituted  a  new 
element  not  known  at  the  dale  of  the  patent  might 
escape  the  charge  of  infringement.  But  Bell  dis- 
covered a  new  art — that  of  transmitting  speech  by 
electricity,  and  has  a  right  to  hold  the  broadest  claim 
for  it  which  can  be  permitted  in  any  case — not  lo 
abstract  the  right  of  sending  (ounds  by  telegraph 
urithout  any  regard  10  means,  but  to  all   means  and 

froccsses  which  he  has  both  invented  and  claimed." 
udge  Lowell  pays  a  just  tribute  to  the  learning  and 
meenuity  of  Professor  Reiis.  but  holds  that  his  telephone 
of  i860  was  an  imperfect  instrument,  which,  although 
some  sounds  of  the  voice  could  be  sent,  was  still  in- 
capable of  completely  transmitting  articulate  speech. 
This  dilTers  from  accounts  wc  have  had  of  the  Reiss 
telephone,  and  perhaps  the  entire  evidence  in  respect 
thereto  was  not  brought  out  before  the  court.  It  may 
equally  be  said  of  Bell's  telephone,  that  while  it  is  a 
good  receiver  it  is  a  poor  transmitter — so  poor  that  its 
use  has  been  almost  abandoned  in  favour  of  superior 
instruments  such  as  the  Blake  or  the  Edison.  If  we  had 
to  rely  only  on  the  Bell  instruments  the  telephone  would 
be  a  nuisance,  and  the  widespread  use  of  speaking 
telegraphy  now  enjoyed  could  never  have  been 
realised. — Scieniijic  American. 

EtBCTBic  Light  cn  the  City.— The  district  allotted 
to  the  Electric  Light  and  Power  Generator  Company  has, 
we  believe,  not  yet  received  its  proper  installation.  What 
is  the  matter  ?  The  chairman  of  the  company,  at  the 
meeting  on  the  aoth  ult.,  spoke  of  the  care  which  had 
been  bestowed  to  make  the  experiment  that  evening  a 
success.  The  lamps  put  up  for  use  are,  we  understand, 
of  three  kinds— the  Weston,  the  Lontin,  and  the 
Harding  lamps  being  each  represented. 

The  New  York  World  says  that  it  believes  that  Mr. 
Gould  and  the  American  Cable  Company  working 
together  will  establish  on  a  sound  basis  an  economical 
and  cfRcient  system  of  American  ocean  cables.  It  is 
stated  that  this  company  has  ordered  a  third  cable  to 
supplement  the  one  just  finished  and  the  second,  which 
the  contractors  will  complete  in  the  autumn.  There  is, 
we  have  reason  to  believe,  no  truth  in  the  slatemenl. 

International  Ei.ectsic  Ekjubition.— A  memo, 
rial,  signed  by  the  Archbishop  of  Canterbury,  Lord 
Shaftesbury,  the  Bishop  of  London,  the  Lord  Mayor, 
the  Rev.  C.  H.  Spurgeon,  Mr.  Samuel  Moriey,  M.P., 
and  23  other  members  of  Pariiament,  and  7,296  mem- 
bers and  friends  of  the  Working  Men's  Lord's  Day 
Rest  Association,  has  been  presented  to  the  Prime 
Minister,  expreasing  regret  that  it  is  proposed  to  open 
the  English  exhibits,  including  those  of  the  Govern- 
ment,  on  Sunday  at  the  /ptematiDnal  plectric  Exhibi- 


tion lo  be  opened  in  Paris  the  first  week  id  August 
The  memorialists  submit  that  the  public  opinion  of 
Great  Britain  has  always  been  emphatically  opposed  ta 
the  opening  of  Enhibitions  on  Sunday  i  that  all  oin 
own  great  Exhibitions  have  been  entirely  closed  on  (be 
Sundays;  that  at  previous  Eihibilions  in  Paris  and 
Vienna  the  English  and  American  exhibits  have  been 
closed  almost  without  exception  ;  and  that  the  Phila- 
delphia Exhibition  in  1876  was  entirely  closed  on  Son. 
day.  The  memorilists  express  a  hope  that  Her 
Majesty's  Government  will  order  that  no  one  shall 
be  employed  on  Sunday  in  connection  vrith  lh«  exhibits 
of  the  British  Government  at  the  forthcoming;  Electric 
Exhibition.  Mr.  Gladstone  has  sent  the  following 
reply  lo  Lord  Shaftesbury; — "  lo.  Downing  Stretl, 
Whitehall,  ]uly  20th,  1S81.  My  Lord.—!  am  directed 
by  Mr.  Gladstone  to  assure  you  that  the  memorial 
which  you  have  done  him  the  honour  to  forward  to 
him  on  the  subject  of  the  International  Electric  Exhibi. 
tion  shall  have  careful  consideration. — I  am,  my  Lonl, 
your  Lordship's  obedient  servant.  ].  A.  GaoLSV." 

It  is  announced  that  the  next  annual  general  roeetiDg 
of  the  British  Association  for  the  Advancement  of 
Science  will  be  held  at  York,  commencing  August  jist. 
The  president  elect  is  Sir  John  Lubtraclc,  Bart,  M.P., 
F.R.S.  The  following  notice  to  contributors  of  me- 
moirs has  been  issued  : — "  Authors  are  reminded  tliat, 
under  an  arrangement  dating  from  1871,  the  acceptance 
of  memoirs,  and  the  days  on  which  they  are  lo  be  reail, 
are  now,  as  far  as  possible,  determin«l  by  organiiini 
committees  for  the  several  sections  brfare  the  itgia- 
ning  cf  the  meeting.  It  has  therefore  become  necessaiy, 
in  order  to  give  an  opportunity  to  the  committees oi 
doing  justice  to  the  several  communications,  that  eacli 
author  should  prepare  beforehand  an  abstract  of  bis 
memoir,  of  a  length  suitable  for  insertion  in  the  pub- 
lished Transactions  of  the  Association,  and  the 
Council  request  that  he  will  send  it,  together  with  the 
original  memoir,  by  book-post,  on  or  before  August  1, 
addressed  thus  : — *  General  Secretaries,  British  Auo- 
ciation,    il,    Albemarle    Street,    London,    W,       F(« 

Section '      Authors    who    comply   with    thii 

request,  and  whose  papers  are  accepted,  will  be  fur- 
nished before  the  meeting  with  printed  copies  of  theic 
reports  or  abstracts.  If  it  should  be  inconvenient  to 
the  author  that  his  paper  should  be  read  on  any  par- 
ticular days,  he  is  requested  to  send  information 
thereof  to  the  secretaries  in  a  separate  note, 
G.  Griffith,  Acting  Secretary,  Harrow,  Middlesex." 

ME3SKs.J.T.GENT&Co.,of  Leicester,  have  recently 
brought  out  the  form  of  telephone  shown  by  the  (iguie. 
The  instrument  is  contained  in  a  neat  Walnut  case, 
(o  the  cover  of  which,  leaving  a  small  space  between, 
is  attached  a  diaphragm  of  wood  ;  the  cover  has  the 
usual  aperture  for  receiving  the  sound  waves.  Acroii 
Ihe  diaphragm,  in  proximity,  but  not  in  contact,  an 
fixed  thin  plates  oE  a.  specially  prepared  material 
To  the  cover  brackets  are  attached,  which  tAiry  a 
spindle,  on  which  are  loosely  hung  [vertically  or  hori- 
'  tly)  adjustable  arms,  each  arm  carrying  a 
pencil  of  the  aforesaid  material ;  these 
on  the  plates  fixed  to  the  diaphragm. 
12  to  16  of  Ihe  suspended  arms  and  plugs  are  used, 
and  these  are  arranged  in  series  of  three  or  foul, 
so  that  a  current  of  electricity  to  traverse  the  whole 
must  puss  over  successive  sets.  The  object  of  using  ■ 
row  of  plates  and  arms  is  that  the  whole  of  the  vibra- 
tions of  the  diaphragm  may  be  utilised,  resulting,  it 
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.„. J  and  bell  fofni  pari  of  the  apparatus, 

ingement  of  the  transmitter  and  the  employ- 

a  flexible  tube  to  protect  the  wires  from  injury 
I  chief  peculiarities  and  points  of  novelty  in  the 
xameot. 

are  received  a  prospectus  of  the  "Telephone 
[  School,"  Upper  Norwood,  of  which  Mr.  C.  E. 
is  the  electrician  and  principal.  Practical 
on  will  be  the  object  in  view,  and  to  this  end 
■criptioii  of  telephone  as  well  as  all  apparatus 
ning  thereto,  for  both  exchange  systems  and 
ionnnuni cation,  will  be  provided,  and  so  far  as 
in  duplicate,  so  that  pupils  will  hnvc  the 
lity  of  dissecting  and  reconstructing  the  same. 
od  iDSleiials  for  making  those  parts  of  the 
Ipparatus  that  can  be  made  by  hand  wilt  be 
3,  and  every  facility  given  for  conducting  ex - 
ts  by  those  pupils  whose  tastes  incline  them  in 
:ctioii.   Completeworkingtelephoneexchanges 

tlie  various  systems  in  use  in  different  countries 
in  practical  working  order,  and  pupils  will  be 

to  every  department  of  their  manipularior,. 
tales,  wire,  insulators,  brackets,  &c.,  will  be 
,  for  outdoor  construction,  concerning  which 
I  instruction  wilt  be  given.  Pupils  wilfthen  be 
to  avail  themselves  of  testing  their  own  abilities 
ei^ooal  supervision.  Testing  apparatus  will 
provided,  with  which  pupils  will  he  taught  to 

the  electrical  resistances  of  the  various  instru. 
lotteries  and  wires,  and  the  more  important 
if  localising  faults,  both  in  (he  apparatus  and 
ine  wires.  Pupils  desirous  of  extending  their 
and  practice  to  telegraph/  will  be  afforded 
dlily  for  doing  so.  White  the  course  of  instiuc- 

be  essentially  practical  the  theoretical  will  not 
■cled.  All  the  leading  scientific  journals  will 
id«!d-  It  will  thus  be  seen  that  the  course  of 
on  will  be  very  complete.  The  school,  it  may 
d,  is  under  influential  patronage,  the  leading 
le  telephone  world, including  tnechairmenof  the 
elephone  companies,  beiiigamongst  the  patrons. 
mntiact  concluded  between  the  German  Tele- 
^omjHtny  in  Berlin   and    the    German  Union 


Telegraph  Company,  a  submarine  cable  is  to  be  laid 
between  Emden,  on  the  Hanoverian  coast,  and  Valcn- 
tia,  in  Ireland,  for  the  purpose  of  connecting  Germany 
directly  with  the  United  States.  At  Valentia  the  new 
cable  will  be  attached  to  and  continued  by  the  Anglo- 
American  one,  which  will  thus  Form  a  second  wholly 
submarine  electric  tie  between  America  and  the  Con- 
tinent of  Europe.  The  cost  of  the  new  Emden-Valentia 
cable,  which,  it  is  hoped,  may  still  be  laid  in  the  course 
of  this  year,  is  calculated  at  about  /i65,ooo,  and  will 
be  covered  by  the  issue  of  5 J  percent,  preference  shares. 
The  Brooks  Un[>kroround  SvsreM.^The  laying 
nf  the  second  portion  of  the  telegraph  line  (insulated 
by  the  above  system)  between  Waterloo  and  Nine  Elms 
is  now  accomplished,  and  the  Post-oflice  authorities 
are  having  their  wires  placed  in  connection  therewith. 
We  hope  10  publish  the  tests  taken  in  Ournext  issue. 

AvolTaMBTER  for  measuring  strong  currents,  and 
devised  by  Mr.  G.  M.  Hopkins,  has  recently  been 
described  in  the  Scientific  Ametican.  The  action  of 
this  instrument  depends  on  the  heating  effect  of  the 
current  on  a  thin  platinum  or  copper  wire,  the  linear 
expansion  of  the  wire  giving  the  index  more  or  less 
motion  according  to  the  strength  of  the  current.  The 
general  construction  of  the  apparatus  is  as  follows: — 
A.  vertical  plate  of  vulcanite  supports  a  horizontal  stud, 
upon  which  are  placed  two  metal  sleeves  having  a  glass 
lining.  To  one  of  these  sleeves  is  attached  a  counter- 
balanced arm,  carrying  at  its  upper  end  a  curved 
scale,  having  arbitrary  graduations  determined  upon 
by  actual  trial  under  approximately  the  same  conditions 
as  the  instrument  will  be  afterward  subjected  to  in 
actual  use.  The  other  sleeve  carries  a  light  counter- 
balanced metal  index,  which  moves  in  front  of  the 
curved  scale.  Each  sleeve  is  provided  with  a  curved 
platinum  wire  arm,  dipping  in  mercury  contained  in 
an  iron  cup  secured  10  the  base.  Two  platinum  or 
copper  wires  are  stretched  along  the  face  of  the  instru- 
ment, and  attached  a(  one  end  to  hooks  passing  through 
an  insulating  post,  and  after  passing  once  around  their 
respective  sleeves  on  the  index  and  scale,  are  attached 
to  spiral  springs,  which  in  turn  are  connected  with  wire 
hooks  extending  through  an  insulating  post  projecting 
horizontally  from  the  vulcanite  plate.  Under  each  wire 
there  is  a  horizontal  meUl  bar  communicating  under 
the  base  with  one  of  the  binding  posts.  The  two  other 
binding  posts  are  connected  separately  with  the  two 
mercury  cups.  It  will  be  seen  tltat  with  this  constnic- 
lion  the  expansion  of  the  rear  wire  will  move  the  scale, 
while  the  expansion  of  the  front  wire  will  move  the  index. 
In  order  lo  apply  the  current  to  any  required  length  of 
wire,  there  is  upon  each  of  the  horizontal  bars  a  clamp, 
which  may  be  placed  anywhere  along  the  bar  and 
screwed  up  so  as  to  clamp  both  wire  and  bat.  Usually 
the  current  to  be  measured  will  pass  from  the  battery 
or  machine  to  one  of  the  binding  posts,  thence  to  the 
forward  hori»ontal  bar,  thence  through  the  expansion 
wire  connected  with  the  index,  through  the  sleeve  of 
the  index,  and  finally  through  the  mercury  cup  to  the 
other*inding  post.  It  will  be  observed  that  both  seale 
and  index  will  be  moved  in  the  same  direction  by  the 
expansion  of  their  respective  wires,  and  that  the 
atmospheric  temperature  affects  both  alike.     This  being 


Bye 


prevent  the  cooling  action  of  the  draughts 


ing  the  index  expans 


ith 


battery  having  an  electro-motive  force  of  one  volt,  the 
deflection  is  very  slight,  even  with  a  very  fine  wire,  but 
in  a  stronger  current  from  a  battery  having  an  electro- 
motive force  of  five  volts  and  upward,  slight  variations 
will  be  readily  indicated. 
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3049.  "Electric  lamps."  F.  W.  Haddan.  (Com- 
municated  by  L.  G.  WooUey.)     Dated  July  12. 

3053.  "  Battery  telephones,  resp  transmitters,  resp 
microphones.*'    L.  Jacobson.     Dated  July  12. 

3073.  "  Improvements  in  lamp  casings  or  holders  for 
containing  and  protecting  electric  light,  and  in  appa- 
ratus to  be  used  in  connection  therewith,  the  said 
apparatus  being  in  part  applicable  for  other  purposes." 
D.  Graham.     Dated  July  14. 

3122.  **  Manufacture  of  electric  bridges  for  lamps." 
St.  G.  L.  Fox.    Dated  July  18. 

3129.  "Apparatus  for  the  mechanical  reproduction 
of  sound."    J.  J.  Walker.     Dated  July  18. 

3140.  "  Fac-simile  telegraphs."  E.  G.  Brewer. 
(Communicated  by  T.  A.  Edison  and  P.  Kenney.) 
Dated  July  19, 

3166.  "  Electric  lamps."  W.  Morgan  Brown. 
(Communicated  by  G.  P.  Harding.)     Dated  July  20. 

3177.  "  Improvements  in  the  insulated  coatings  and 
covers  or  cases  for  wires  and  cables  for  the  telegraphic 
and  other  analogous  purposes,  and  in  the  machinery  or 
apparatus  employed  in  applying  the  coatings  to  the 
said  wires  or  cables."    T,  J.  Mayall.     Dated  July  21. 

3x87.  "  Electric  lamps  or  lighting  apparatus."  W.  R. 
Lake.  (Communicated  by  J.  V.  Nichols.)  Dated 
July  21. 

3189.  "  Improvements  m  and  relating  to  electric 
lamp  or  lighting  apparatus,  and  in  the  manufacture  of 
portions  of  the  same."  W.  R.  Lake.  (Communicated 
by  H.  S,  Maxim.)     Dated  July  21. 

3190.  "  Improvements  in  fittings  for  electric  lighting 
.apparatus  and  in  the  method  of  converting  gas-fittings 
to  such  purposes."    R.  H.  Hughes.     Dated  July  21. 

3214.  "Electric  lamps."  A.  M.  Clark.  (Com- 
municated by  L.  J.  Bouteilloux  and  W.  Laing.)  Dated 
July  22. 

3224.  "  Improvements  in  jg^alvanic  batteries  and  in 
the  treatment  of  solutions  therefrom  for  the  recovery 
of  useful  products."  J.  and  A.  J.  Higgins.  Dated 
July  23. 

3228.  "Apparatus  for  controlling  telephonic  com- 
munications." J.  Imray.  (Communicated  by  L,  A. 
Brasscur  and  O.  Dejaer.)     Dated  July  23. 

3231,  "Commutators  for  dynamo  or  magneto- 
electric  machines,  or  electro- motors."  E.  G.  Brewer. 
(Communicated  by  T.  A.  Edison.)     Dated  July  23. 

3238.  "A  system  of  electric  contact  for  electric 
clocks  and  for  other  purposes,  and  process  of  purifying 
mercury  employed  therein."  B.  J.  B.  Mills.  (Com- 
municated by  G.  Leclanche.)     Dated  July  25. 

3240.  "  Improvements  in  obtaining  electric  light  and 
in  the  apparatus  to  be  employed  therefor."  T.  E. 
Gatehouse,    Dated  July  25. 

3247.  "Self-actingclectric clocks."  F.  F.  Reid  and 
J.  M.  Valentine.    Dated  July  25. 

ABSTRACTS    OF    PUBLISHED 
SPECIFICATIONS,   1880. 

5014.  "  Electric  lamps."  J.  W.  Swan.  Dated  Dec. 
2.  6d.  Relates  to  incandescent  lamps,  and  consists 
chiefly  of  improvements  in  the  carbon  conductor  itself 
and  in  the  mode  of  attaching  it  to  its  connections.  The 
inventor  claims  the  formation  of  the  carbon  or  carbons 
of  an  electric  lamp  from  cotton  thread  converted  by 
the  action  of  sulphuric  acid  and  carbonised  by  subject- 


ing it  to  heat  in  a  vessel  or  receptacle  containing 
powdered  carbon  or  other  powder  which  will  prevent  the 
oxidation  of  the  material  under  treatment.  The  con- 
struction of  carbons  formed  from  cotton  thread  with 
thickened  terminations  by  wrapping  the  ends  with 
strips  of  bibulous  paper,  musun,  or  other  suitable 
material,  and  then  submitting  the  cotton  thread  so 
treated  to  the  action  of  sulphuric  add,  and  afterwards 
carbonising  it  by  subjecting  it  to  heat  in  a  vessel  or 
receptacle  containing  powdered  carbon  or  other  powder 
which  will  prevent  the  oxidation  of  the  material  under 
treatment.  Binding  the  ends  of  the  ootfe^B  thread  to 
the  conducting  wires  in  a  peculiar  maqn^.  The  pro- 
duction of  carbons  for  electric  lamps  from  cotton 
thread,  compressing  the  converted  cotton  thread  so 
as  to  render  it  perfectly  uniform  in  texture  and  section 
throughout  its  length.  Also  the  production  of  carbons 
for  electric  lamps  from  cotton  thread  flattenbig  the 
converted  cotton  thread  in  order  to  obtain  an  inoieased 
superficial  area.  And  the  constroction  of  the  caifooat 
of  compound  threads. 

4755.  "  Electric  lamps,"  ficc.  Jk  A.  Bbrly  and  D. 
Hulett.  Dated  Nov.  18.  6d.  The  object  of  the 
invention  is  to  construct  the  apparatus  for  suspending 
or  supporting  electric  lamps,  so  as  to  enable  the  said 
electric  lamps  (either  when  alight  or  not)  to  be  pulled 
down,  detached,  or  dropped  to  be  regulated,  replenished 
or  otherwise  attended  to,  and  pushed  back  or  readjusted 
to  their  former  or  any  required  position,  the  said  lamps 
being  either  alight  or  ready  for  li|;hting  or  otherwise. 
Fig.  I  is  an  elevation  or  general  view  of  one  arrange- 
ment of  the  apparatus.  Fig.  2  is  a  longitudinal  eeehon 
of  the  said  apparatus,  a  is  a  flat  bar  of  metal  or  other 
substance,  and  to  which  the  electric  lamps  as  well  as 
the  sliding  and  movable  parts  are  attached,  h  shows 
the  attachment  of  the  lamp  by  its  coronet,  pendants, 
or  other  suspending  or  supporting  arrangement  to  the 
piece,  a.  c  is  a  piece  of  ebonite  or  other  insulating 
material  attached  to  the  top  of  central  rod,  a,  by  means 
of  the  key,  </,  the  piece,  r,  might  be  screwed  on  a  or 
fixed  to  it  in  any  other  manner.  <2,  key  attaching  the 
piece,  r,  to  the  rod,  a.  p,  cover,  in  ebonite  or  other 
insulating  material,  pressing  on  the  two  conductor 
springs,  f,  which  they  maintain  in  position  by  means 
of  the  bolts  and  nuts,/.  /,  bolts  and  nuts  securing  the 
conductor  springs,  g^  in  position,  g^  conductors  con- 
necting the  circuit  wires  attached  to  terminals,  ft,  to  the 
electric  lamps  by  means  of  the  strips  of  metal,  ;,  against 
which  they  are  made  to  press,  and  sliding  up  and  down 
are  always  in  electric  communication  with  the  said 
strips,  conveying  therefore  the  currents  from  termi; 
nals,  n,  to  the  electric  lamps  by  means  of  the  inter- 
mediate strips  of  metal,  y,  and  the  conducting  wires,  A, 
and  this  in  whatever  position  of  the  movable  or 
sliding  portion  of  the  apparatus.  Z:,  conducting  wires 
attached  to  the  bolts,/,  and  conveying  the  currents  from 
contact  pieces,  g^  to  the  lamps.  7,  strips  of  metal 
electrically  connected  with  terminals,  »,  and  against 
which  the  friction  pieces,  or  springs,  or  electric 
collectors,  g^  always  press  in  the  upwards  or  downwards 
motion  of  the  sliding  or  movable  part,  h^  slips  of 
wood  or  other  non-conducting  material  attached  to 
outside  tube,  m,  which  latter  tube  incases  the  whole 
arrangement  and  is  attached  to  the  ceiling  plate,  n, 
terminals  fixed  on  ceiling  plate,  from  which  they  are 
insulated  and  receiving  the  circuit  wires,  p^  cover  at 
end  of  tube,  and  in  which  a  slot  is  managed  to  allow  of 
the  passing  of  the  rod,  a,  and  conducting  wires,  A,  and 
at  the  same  time  acting  as  a  guide  to  the  sliding  portion 
of  the  apparatus.  9,  india-rubber  buffer  to  prevent  the 
lamp  knocking  against  bottom,  ^,  of  suspension 
arrangement  in  the  upwards  motion,  r,  india-rubber 
buffer  to  prevent  knoclring  of  the  lamp  against  cover. 
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p,  in  tha  dommids  motion. 
— ii_t  .■__  1 —    1^  Imoeks  in  the 

H,  kej  icroH  rod,  a,  and  ntea<)ing  i 
tbe  outer  tube  and  acting  ai  a  guide  to  the  top  of 
dldinfr  or  movable  portion  of  the  apparatus,  v, 
bottoiTi  of  rod,  a,  and  to  which  the  chains,  x,  are 
ittached.  X,  chaioi  attached  to  bottom  piece,  v,  and 
fteeivtag  at  their  other  endi  the  counterb3.1aneing 
««igfab,  keeping  tha  whole  of  the  sliding  portion  with 
to  atlichad  electric  apparatui  in  constant  equilibrium. 
f,  polleyi  over  wliich  tbe  chains,  x,  are  running.  It 
^U  be  seen  from  the  foregoing  description  that  in  any 
fontion  of  the  sliding  portion  of  the  apparatus  the 
ntrcnt*  from  tbe  circuit  wires  attached  to  the  terrai- 
mh,  n,  fig.  a,  will  be  conveyed  to  tbe  strips  of  metal, 


of  the  electrical  current  may  piss  throagh  the  larger, 
the  smaller  carbon  becominjr  gradually  consumed  inth 
it.  The  contacts  for  both  the  negative  carbon.  A,  and 
the  larger,  b,  of  the  positive  carbons  are  made  of  pieces 
of  metal,  d,  slightly  bollowed  to  fit  over  the  carbons, 
and  hinged  at  higher  paints,  d,  to  the  troughs  in  which 
the  carbons  lie,  the  current  being  led  to  and  from  the 
contact  pieces,  d,  by  wires,  d^,  escaping  the  joints  of 
their  hinges.  The  trough  in  which  the  carbon,  a,  lie* 
is  suspended  by  rAdins  rods,  i,  b,  from  the  apper 
framing,  v,  of  the  lamp  to  which  the  troughs  for  the 
carbons,  B,  c,  are  fixed.  In  the  framing,  r,  19  arranged 
an  electro -magnet,  a,  having  its  coil  in  the  lamp  circnit, 
its  armature,  f,  is  attached  to  one  of  the  radius  rods,  I, 
with  a  screw  adjustment.  When  the  lamp  is  out  of 
Fl(*.l. 


e  attached 


i  by  the  friction  pieces,  g,  from  which 
ttioofh  bolts,  /,  to  which  they  are  electrically  con- 
Mded,  the  nid  currents  will  be  conveyed  to  the  lampi 
kyoManiof  tbe  conducting  wires  -'--'■  —  -^^—t.-- 
to  the  heads  of  bolts,  /. 

49S8.  "Electric  lamps."  Killii 
HlDou.  Dated  Nov.  30.  6d.  Relates  chiefly  to  the 
amstniction  of  electric  lamps  with  inclined  carbons. 
Tig.  1  is  a  front  view  of  an  electric  lamp  according  to 
Ibe  invention,  and  fip.  a  is  ■  side  view  of  the  pair  of 
~Hitive  carbons,  a  is  the  negative  carbon  lying  in  an 
trongh  or  open  tnbe,  and  hutting  near  its  end 
in  adjustable  itop,  d,  so  that  the  carbon  de- 
Madi  as  that  portion  of  it  against  which  a  bears  be. 
(mill  cODSumed.  The  positive  carbons,  e  and  c,  meet 
tagether  at  their  ends,  ai  shown  in  fig.  3,  and  one  of 
Ikese  mB7  be  anallsr  than  the  other,  so  that  the  whole 


C'tii 
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circuit  the  end  of  the  carbon,  a,  butts  against  the 
meeting  of  the  carbons,  a  and  c,  but  when  an  electric 
current  is  passed  through  the  lamp,  kindling  the 
carbons  where  (hey  butt,  the  electro -magnet,  o,  be- 
comes excited  and  attracts  its  armature,  g,  whereby 
the  end  of  the  carbon,  a,  becomes  separated  from  b 
and  c,  and  the  arc  is  established  between  them.  As 
the  carbons  become  consumed  the  two,  b  and  c,  con- 
tinue to  descend  their  respective  traughs,  the  end  of 
each  supporting  the  other,  and  the  carbon,  A,  advances, 
as  permitted  by  the  stop,  a,  so  as  to  present  its  end  at 
nearly  the  same  distance  from  the  ends  of  B  and  c. 
In  order  to  render  the  stop,  a,  effective,  an  abutment 
screw,  o^,  is  provided  at  the  upper  side  of  the  carbon,  A. 
The  patent  also  relates  to  an  incandescent  lamp  in 
which  a  carbon  has  its  end  resting  on  a  periphery  of  & 
chisel<edged  metal  disc. 
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^-^  ne-piecea  worked  by  electricity."    W.  P. 

Thompson.  (A  comniuni cation  from  abroad  by 
Monsieur  Alphonie  Lemoine,  of  Paris.)  Dated  Dec. 
4.  6d.  Has  for  its  object  an  improved  system  of 
electric  time  keeping,  by  the  aid  of  an  electro -magnet, 
which  gives  automatically  to  the  pendulum  of  the 
clock  a  Creib  impulse  each  time  that  its  oscillation 
fails  to  atUin  to  a  certain  amplitude  of  course.  To 
arnre  at  this  result  the  current  is  passed  round  the 
electro-magnet,  each  time  that  it  is  necessary,  by  a 
piece  mounted  upon  the  pendulum  and  manosuvred  by 
the  resistance  that  the  air  opposes  to  it  during  its 
oscillation.  Fie.  1  shows  the  front  view  of  the  pen- 
dulum of  a  clock  disposed  according  to  the  invention  ; 
fig.  3  represents  the  side  view  of  the  mechanism  work- 
ing  the  closing  of  the  electric  current  when  that  is 
necessary,     a  is  the  pendulum  furnished  at  its  lowest 


part  with  a  piece,  b,  of  soft  iron  forming  the  bob  or 
weight ;  this  bob  is  of  soft  iron  in  order  to  be  at  any 
desired  moment  drawn  by  ttieeleclro-maenet,  c.  Upon 
the  bob,  i,  is  a  standard,  d,  upon  the  horizontal  arm  of 
which  turns  a  light  spindle,  e,  mounted  upon  a  socket, 
/,  and  furnished  at  ils  lower  part  with  a  vane  or  other 
equivalent  piece,  ff,  in  paper,  mica,  or  other  like 
material.  Upon  its  upper  part  the  pendulum  of  the 
clock  carries  a  catch,  A,  which  at  each  double  oscillation 
advances  one  tooih  of  the  wheel,  1',  which  commands 
the  minute  hand,  and  which  can  be  arranged  in  any 
convenient  manner.  Upon  the  stand  of  the  clock  is 
placed  a  fixed  blade,  i,  communicating  with  one  of  (he 
poles  of  a  battery,  the  positive  {-{-)  pole,  for  example; 
another  blade,  I,  forming  a  spring,  communicates  with 
the  electro-magnet,  binding  it  (o  the  negative  ( — )  pole 
of  the  battery.  Aslongas  the  range  of  oscillation  of  the 


pendulum  does  not  descend  below  the  normal  limit,  Ihs 

spindle,  f,  passes  over  the  contact  spring, /.without  Icnret- 
ing  it,  by  foUowingthe  inclined  path  that  the  resistaocc 
of  the  air  gives  it  (acting  upon  ils  sane).  It,  on  tlie 
contrary,  the  range  of  oscillation  diminishes,  the  speed 
of  the  pendulum  diminishes  in  like  proportion,  and  the 
resistance  opposed  by  the  air  to  the  movement  of  th< 
vane,  g,  must  equally  lessen  in  such  manner  that  the 
spindle,  e,  approaches  the  vertical.  It  then  presses 
upon  the  contact,  /,  which  bends  npon  the  blade,  i,  i> 
such  manner  that,  the  circuit  being  closed,  the  cunent 
traverses  the  electro -magnet,  which  becomes  aclin. 
As  this  effect  is  produced  before  the  pendulum  be- 
comes vertical,  as  indicated  by  the  dotted  lines  in  the 
drawing,  the  armature  or  bob,  6,  of  the  pendulum  t» 
attracted,  and  regains  its  full  range  of  oscillation  under 
the  influence  of  this  impulse;  the  Spindle,  f,  gliding 
then  over  the  blade,  /  (which  again  rises),  the  circuit  is 
broken,  and  (he  pendulum  oscillates  freely  until  tbf 
amplitude  of  its  oscillation  lessens  again,  when  d)t 
contact  is  re-established  and  gives  it  a  fresh  impulsiAt, 

5083.  "  Manufacture  of  telegraphic  and  telephonic 
cables."  Edouard  Bertkoud  and  FxANCois  BoBiL. 
Dated  Dec.  6.  6i.  Has  for  its  object  improvements 
in  the  manufacture  of  cables  for  telegraphic  and  tele- 
phonic purposes.  The  cables  constructed  according  to 
this  invention  have  their  various  parts  so  arranged  and 
combined  that  all  induction  between  the  several  coflt 
ductors  farming  one  cable  is  obviated.  The  cable 
consists  of  a  conducting  wire  covered  with  aevenl 
layers  of  cotton.  This  wire  is  immersed  in  a  bath  of 
insulating  material  raised  to  a  high  temperature  in 
order  to  carry  off  the  dampness  of  the  wire,  and  to 
impregnate  it  with  the  insulating  material,  which  may 
be  resin,  tar,  paraffine,  or  the  like  j  the  insulating 
coating  is  then  covered^ith  a  leaden  sheathing,  and  the 
latter  is  then  covered  with  one  or  more  layets  of  eottoo 
or  like  material.  A  suitable  number  of  tne  conductors 
thus  prepared  are  submitted  to  a  fresh  bath,  and  the 
whole  is  protected  by  means  of  a  leaden  pipe. 

The  machine  tor  covering  the  cable  with  }^H  is  alM 
described. 

5113.  "Telephones."  J.  B.  Morgan.  CAoommani- 
cation  from  abroad  by  T,  A.  Edison.)  Dated  Dec  S. 
6d.  Relates  chiefly  to  improvements  upon  the  carbon 
telephone.  The  object  of  the  present  invention  tj  W 
allow  the  diaphragm  to  respond  to  the  atmospheric 
vibration*  without  being  unduly  checked,  and  at  the 
same  lime  to  insure  the  necessary  pressure  and  extent 


riG   I 


of  surface  contact  between  the  carbon,  oc  aimilar 
material,  and  the  electrodes  to  produce  the  correspond- 
ing electric  changes  or  undulations  in  the  line.  In 
the  figure  the  diaphragm  is  represented  at  a,  with  asuit- 
able  case,  A, and  mouth  piece,  c,  the  diaphragm, o,  resting 
upon  or  being  secured  at  its  edges  to  the  said  case,  6. 
The  carbon  or  similar  material  for  regulating  th* 
electric  condition  of  the  line  is  shown  at  i.    The  carbon. 
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j,  is  In  a.  cup,  d,  of  insulating'  material,  sach  as  haid 
rubber.  One  metallic  electrode,  e,  is  in  the  form  of  a 
metal  rivet  that  holds  the  cap,  d,  to  the  diaphraetn  ;  the 
carbon  rests  against  this.  The  other  electrode  n  in  the 
form  of  a  plalina  disc  at  the  end  of  the  screw,  /,  (hat 
passes  through  the  spring,  g,  that  is  connected  at  its 
ends  to  the  cup,  d,  so  that  the  proper  initial  pressure  is 
applied  to  the  carbon  by  the  screw.  There  is  a  weight, 
k,  carried  by  the  spring,  and  One  wire,  k,  is  connected 
to    the    diaphragm,    and  the  other    wire,    /,    to   the 

5137.  "Electric  machinery  and  apparatus  for  the 
production  of  light  and  heat,"  &c.  W.  T,  HasLSV, 
Dated  Dec.  9.  25.  8d.  Relates  chiefly  to  the  dynamo 
machine  described  on  page  288  of  this  Journal.  It 
also  relates  to  new  electric  lamps. 

5141.    "  Magnetic    apparatus     for   separating    iron 

E.rticles  from  wheat,  flour,"  &c.  T.  M.  Clarks. 
aled  Dec.  9,  ad.  Has  for  its  object  a  magnetic  ap- 
paratDs  to  separate  iron  particles,  such  as  are  very  apt 
to  be  found  in  grain,  or  to  fall  or  break  off  from 
machines  into  the  matecial  passing  thiough  the  mill. 
In  this  invention  the  magnets  are  made  to  rotate, 
forming  parts  of  a  roller  or  cylinder,  or  series  of  wheels 
or  cylinders,  provided  with  a  stationary  or  movable 
scraper  or  scrapers,  brush  or  brushes,  or  their  mechanical 
equivalent  on  the  Opposite  side  to  that  over  which  the 
wheat  passes,  or  fixed  in  such  a  manner  as  la  remove 
the  iron  particles  from  the  magnets  as  they  revolve  and 
prevent  said  particles  from  being  brought  back  into  the 
material  to  be  purified.      {.Ptoviilonal  only^ 

5lfi3.  "Transmittingandrcceiyingapparatusof  print- 
ing telegraphs."  H.Van  Hoevemberoh.  Dated  Dec. 
10.  The  general  object  of  the  invention  is  to  increase 
the  rapidity  and  certainty  of  operation  of  type-printing 
telegraphic  apparatus,  and  to  provide  improved  means 
of  maintaining  the  synchronism  between  the  trans- 
mitting cylinder  at  the  sending  station  and  the  type 
wheel  at  the  receiving  station  or  stations,  by  causing 
the  same  to  be  regulated  or  adjusted  automatically  once 
during  each  revolution,  instead  of  at  irregular  intervals, 
and  Ht  the  will  of  the  transmitting  operator,  as  in  the 
apparatus  heretofore  in  general  use. 

5*75.  "  Electric  lighting,"  &c.  Desuond  Gerald 
Fitz-Gbrald.  Dated  Dec.  16.  2d.  Relates  to  im- 
provements in  incandescence  electric  lamps.  When  a 
carbonaceous  conductor  is  employed,  and  more  par- 
ticularlj  when  this  is  obtained  by  the  carbonisation  of 
vegetable  substance,  any  required  degree  of  hardness 
or  solidi^  and  of  electrical  conductivity  or  resistance, 
IS  given  to  the  conductor  by  treating  the  vegetable 
substance  or  the  carbon  obtained  therefrom  with 
solutions  rich  in  carbon  (this  clement  being  liberated 
by  subsequent  ignition),  also  with  salts  of  the  refractory 
metals,  such  as  platinum  or  irrldium,  and  with  salts, 
such  as  those  of  magnesium  and  cadmium,  which  when 
decomposed  furnish  an  infusible  earth  or  oxide,  the 
metal,  earth,  or  oxide  being  obtained  in  admixture  with 
the  carbon.     {FTovisianal  only.) 

5340.  "Telephone  signal  apparatus."  William 
Morgan-Brow.s.  (A  communication  from  abroad  bjr 
George  Henry  Bliss,  of  America.)  Dated  Dec.  30. 
8d.  Relates  to  telephone  signal  apparatus,  and  con. 
tains  a  series  of  clockworks  arranged  to  run  synchro- 
nously, and  each  controlling  a  signal  bell  in  the  circuit 
•o  as  to  allow  it  to  sound  only  at  certain  predetermined 
|Mriods  of  time,  the  said  periods  being  different  at  each 
inslrumenl,  so  that  only  one  signal  can  be  operated  at 


KUtematically  stopped   at   the  end  of  an   interval  of 


operation,  in  which  each  has  had  its  individual  period 
in  which  the  signal  could  be  sounded,  and  they  remain 
so  stopped  until  it  is  desired  to  give  a  signal  at  any  of 
the  stations,  when  the  instruments  are  all  started 
simultaneously  by  electro,  magnets  acting  on  the  stop 
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Old  Broad  Street,  July  27th,  1881. 
The  Dikbct  Unitbd  States  Cauli:  Company, 
LlHiTBo.  —  The  report  of  the  directors  for  the  six 
months  ending  [une  30th,  1861,  states  that  the  re- 
venue for  the  half-year,  after  deducting  out-payments, 
amounted  to  ^93,581  143,  8d.  The  working  and  other 
expenses  for  the  same  period,  including  interest  on 
debentures,  and  income  tax,  Jtcc,  amounted  to  ;£36,87l 
129.  7d.,  leaving  a  balance  of  i£56,7i0  2s.  id.  as  the 
net  profit  for  the  half-year,  making,  with  ^^3,1 16  17s.  7d. 
brought  forward  from  the  previous  half-year,  a  total  of 
^^9,826  igs.  8d.  Three  quarterly  int«rim  dividends 
of  ij  per  cent,  each,  amounting  to  j£'4S-332  »03..  I'^^'O 
been  declared  and  paid  at  the  usual  times  during  the 
financial  year,  and  a  final  dividend  of  5s,  per  share  is 
now  proposed,  making,  with  the  three  interim  dividends, 
5  per  cent,  for  the  year,  being  a  total  distribution  of 
^60,710.  The  appropriation  of  the  above  balance  of 
^69,826  19s.  8d.  on  the  revenue  account  is  thus 
shown;— Interim  dividend  for  quarter  ending  31st 
March  last,  £,^%l^^  los. ;  final  dividend  now  proposed, 
£15,177  loa.;  carried  to  reserve  fund,  thereby  increasing 
it  to  £235,000,  £yi,ll^2  93. ;  carried  forward  to  next 
account,  ^£7,179  los.  8d.  The  cables  are  now,  and 
have  been  smce  the  last  report,  in  good  working  order. 

Eastern  Telegraph  Coupanv,  Limitso.  — The 
eighteenth  half-yearly  ordinary  meeting  of  the  share- 
holders of  this  Company  was  held,  on  July  14th,  at  the 
City  Terminus  Hotel,  Mr.  J.  Pender,  Nf.P.,  in  the  chair. 
The  chairman,  in  moving  the  adoption  of  the  report 
\,iee  Thleghaphic  Journal,  July  isth),  said  that  the 
revenue  showed  an  increase  of  £10,964.  This  increase 
was  to  some  extent  accounted  for  by  the  improved  re- 
turn upon  their  investment  in  the  South  African  Com- 
pany. The  ordinary  expenses  of  the  Company  showed 
a  decrease  of  £883  over  those  ot  the  last  half-year,  but 
the  expenses  of  the  former  period  included  charges 
which  did  not  come  into  the  figures  of  1880.  The  ac- 
very  fullyset  out,  every  item  of  importance 


the  tact  that  their  cables  were  in  perfect  working  order, 
but  he  was  sorry  to  say  that  the  two  Bombay  cables 
were  not  now  in  working  order.  It  was  believed,  how- 
ever, that  the  damage  was  but  a  short  disUnce  from 
the  shore,  and  might  easily  be  repaired.  Beyond  delay 
in  the  traffic,  he  did  not  see  in  the  stoppage  any  cause 
tor  tineasiness.  Submarine  telegraphy  was  always 
more  or  less  a  speculative  investment.  They  knew 
that  their  cables  were  at  the  bottom  of  the  sea.hut  they 
were  uncertain  as  to  what  the  bottom  of  the  sea  was. 
Within  the  last  ten  days  the  French  cable  was  repaired, 
and  it  was  now  in  good  working  order.  They  had  also 
within  the  last  month  repaired  a  cable  from  i.ooo 
fathoms  of  water,  so  that  whilst  their  property  was 
speculative,  their  experience  was  leading  them  to  the 
knowledge  of  how  to  deal  with  it.  Repairs  was  always 
a  large  item,  but  if  they  took  them  from  the  commence- 
ment, they  would  find  that  they  had  been  satncl.b.\wt 
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percent,  on  the  eapilal.  He  had  to  congra- 
B  shareholders  upon  the  fact  that  they  were 
able  to  pay  9onne  slight  addition  to  the  dividend,  and 
he  hoped  that  it  might  be  still  further  increased.  To 
enable  them  to  earn  a  steady  dividend,  and  to  give 
their  property  something  like  a  good  footing  in  the 
general  market,  it  was  most  important  (hat  they  should 
add  to  the  resertre  fund.  In  the  early  stages  of  the 
Company  they  were  not  in  a  position  to  add  largely  to 
the  reserve  fund  i  but  the  average  additions  since  the 
commencement  had  been  about  j£4i,oc»o.  They  felt 
that  they  were  fairly  repiesented  in  that  respect,  but 
they  had  not  sufficient  to  enable  (hem  to  say  that  Ihcy 
were  independent.  It  was  therefore  desired  that  the 
policy  of  adding  to  the  reserve  fund  should  continue. 
The  motion  was  seconded  by  the  Marquess  oF  Tweed- 
dale,  In  thecourseof  a  brief  congratulatory  discussion 
which  followed,  it  was  mentioned  by  the  chairman  that 
the  cost  of  repairing  the  Bombay  cable  might  be  about 
/5,ooo.  Owing  to  combination  with  other  companies, 
the  break  had  not  caused  any  stoppage  of  their  busi- 
ness. The  resolution  was  adopted  unanimously,  and 
a  vote  of  thanks  to  the  chairman  closed  the  proceedings. 

The  GenuAN  Union  TbleqbaPh  and  Trust 
Company. — An  extraordinary  general  meeting  of  the 
members  of  the  German  Union  Telegraph  and  Trust 
Company,  Limited,  was  held  on  Monday,  July  iSth,  at 
the  offices  of  the  company,  Old  Broad  Street,  "  for  the 
purpose  of  considering  proposals  of  the  German  Union 
Telegraph  Company  of  Berlin  tor  establishing  a  new 
cable  between  Germany  and  Ireland,  and  raising  capital 
for  the  purpose  by  the  issue  of  preference  shares,  and 
passing  such  resolutions  with  respect  thereto  as  ths 
meeting  may  deem  expedient."  Sir  James  Anderson 
presided,  and  stated  that  the  object  of  the  proposed 
new  cable  was  to  give  Germany  direct  communication 
with  America,  which  the  German  Government  and 
Iheir  telegraph  administration  particularly  desired  to 
have.  The  German  Union  Company  of  Berlin  had 
undertaken  to  bring  a  cable  connecting  Germany  with 
Valencia,  and  to  have  one  of  the  Anglo-American 
Company's  cables  to  go  thence  to  America.  In  eic, 
change  the  concessions  offered  to  the  German  Union 
Company  contained  In  it  some  clauses  which  gave 
them  (he  preference  of  laying  any  further  cable  which 
might  be  required  to  meet  the  wants  of  Germany.  It 
would  also  give  the  German  Union  Company  a  dupli- 
cate cable.  The  directors  of  this  company  concurred 
with  the  directors  of  the  German  Union  Company  in 
laying  the  cable  and  securing  themselves  from  oppo- 
sition, For  all  purposes  Germany  by  the  new  cable 
would  have  as  direct  communication  to  America  as  had 
France  and  England.  No  doubt  it  would  affect  the 
ordinary  shares  of  this  company,  but  not  so  much  as  it 
would  if  it  were  a  rival  cable.  The  founders  of  the 
original  company  had  the  right  to  a  full  half  of  the  new 
..  shares,  and  if  they  took  them,  as  it  was  assured  they 
I  would,  then  the  shareholders  uf  this  company  would  be 
1  iillowed  to  apply  tor  the  other  half,  pro  rata.  The 
I  (Qrectors  of  this  company  considered  that  the  invest- 
I  ^blent  was  a  fair  one.  The  proposed  capital  was 
1  Jf'65.000,  and  powers  would  be  taken  Id  raise  that 
I  »inount  in  st  per  cent  preference  shares.  He  con- 
I'ldtided  by  moving  the  following  resolution  :—"  That 
"■'-   — ;eting  havmg  considered  the  proposals  of  the 

,   .1  Union  Telegraph  Company  of   Berlin   with 

I  tespect  to  the  laying  of  a  new  cable  between  Germany 
I  Itai  Valencia,  and  the  chairman's  explanation  in  regard 

"." ,'..  ..V  resolved  Ihi  '        '  '    ' 

generally   approved, 

company  be  authorised  tt 

(O  the  Berlin  Company,  and  ti 


ments  with  that  company  with  respect  to  the  JMue  of 
the  new  shares  as  they  may  think  expedient,  and  to 
secure  for  the  shareholders  of  this  company  the  oppor- 
tunity of  subscribing  for  such  of  the  new  shares  of  the 
Berlin  Company  as  (hey  may  be  entitled  to  in  reupMt 
of  their  holdings  in  this  company,"  Count  Oscit 
Relchenback  [a  director)  seconded  the  motion.  Id 
reply  to  Mr.  Dunphy,  the  chairman  stated  that  the 
object  of  the  new  cable  was  to  give  Germany  direct 
telegraphic  communication  to  America,  instead  of  Uie 
message!  coming  to  London  first.  The  new  cable 
would  have  to  be  laid  by  the  German  Union  Company, 
or  by  some  one  else.  1(  would  have  one  wire,  and  he 
used  exclusively  for  American  (rafHc.  There  were  tout 
wires  in  the  present  cable,  which,  of  course,  would  be 
maintiined.  In  answer  to  Mr.  Pender,  M.P.,  the  chair- 
man added  that  the  new  capital  would  he  a  first  charge 
on  the  whole  revenue  of  the  company.    The  rcK^utioa 

Globe  TELEaaAPH  and  Trost.— The  report  Tor  the 
year  ending  July  i8th  sUtes  that  the  net  revenue,  after 
deduction  of  expenses,  amounts  to  ;£i7i.379,  which, 
with  the  balance  of  .£^641  brought  forward,  makes  a 
total  of  £i-j2.l'it'  From  this  amount  there  baa  been 
distributed  in  interim  dividends  the  sum  of  ^£133,066, 
and  the  directors  have  written  a  further  sum  of  £ioa 
oft  the  preliminary  expenses  account,  leaving  an  avail- 
able balance  of  ^49,655.  The  directors  now  recom- 
mend payment  of  a  final  dividend  for  the  year  of  3s. 
per  share'  on  the  preference  shares,  and  of  3s,  per  share 
on  the  ordinary  shares  (making,  with  the  former  dii- 
tributlons,  a  total  dividend  tor  the  year  of  6  per  cen(. 
upon  the  preference  and  4}  per  cent,  upon  the  ordinaiy 
shares),  carrying  forward  a  balance  of  £66^.  The 
directors  have  issued  537  preference  shares  and  595 
ordinary  shares  in  exchange  for  1,000  Eastern  Tele- 
graph ordinary  shares;  and  an  exchange  has  been 
made  of  i  ,000  Telegraph  Construction  and  Maintenaniv 
shares  for  3,000  Eastern  Telegraph  ordinary  shares. 
Eleven  shares  of  the  German  Norwegian  Cable  Com- 
pany have  been  drawn  and  paid  ofl  at  par.  Id  con- 
formity with  the  articles  of  association,  Mr.  William 
Ford  and  Sir  Daniel  Gooch,  Bart..  M.P.,  two  of  the 
directors,  retire,  but  being  eligible,  they  offer  them- 
selves for  re-election.  The  auditors,  William  New- 
maich,  Esq.,  F.R.S.,  and  John  George  Griffiths,  Esq., 
F.C.A.  (Messrs.  Deloitte,  Dever,  Griffiths,  and  Co,), 
also  retire  at  the  meeting.  Mr.  Griffiths  offers  himself 
for  re-election,  but  Mr.  Newmarch,  much  to  the  regret 
of  the  board,  does  not.  A  statement  appended  to 
the  report  shows  the  stocks,  shares,  and  debentures 
held  by  the  company,  and  the  Income  therefrom.  The 
total  nominal  amount  of  these  holdings  is  £},367,73S, 
the  cost  by  exchange  or  sale  and  purchase  ;£3,26ojC7, 
and  the  amount  of  dividend  received  during  the  yesr 
ii  74,766. 

Electric  Light  and  Power  Generator  Com- 
pany.— An  extraordinary  general  meeting  of  (he 
shareholders  of  this  company  was  held  at  the  com- 
pany's offices  and  works,  29,  Bankside,  on  Wednesday. 
July  20th,  1881,  to  confirm  a  special  resolution,  passed 
at  a  meedng  of  members  on  July  5th,  for  making 
certain  alterations  in  (he  articles  of  association. 
Admiral  Sir  Edward  Inglefield,  C.B.,  occupied  the 
chair.  The  secretary  read  the  notice  convening  the 
meeting  and  setting  out  the  proposed  alterations  in 
the  articles.  The  chairman  said :  Gentlemen,  I  have 
(0  put  this  special  resolution  before  you  and  to  propose 
that  you  agree  to  11.  The  resolution  was  carried,  and 
several  questions  having  been  addressed  to  (he  chair- 
man,  that  gentleman   said  he   would  reply  to   them 
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itesorically  ■  First  irith  rcf^rd  to  the  district  allotted 
)  the  company  for  lig[hting.  It  was  called  No.  i,  and 
MDprised  South wark  Brii^e,  gueen  Street  Place,  and 
roeen  Victoria  Street.  They  had  the  adrantaf^  oE 
■Tine  several  distinct  cables,  in  case  one  portion 
lould  not  be  as  successful  as  the  other ;  in  fact  they 
■d  four  distinct  cables,  so  that,  for  instance,  if  they 
lould  find  that  evening  that  one  portion  did  not  work 
ell  they  could  Mill  go  on  working  with  the  other  three 
ithout  the  fourth.  Accidents  might  happen,  a  cab 
moing  against  one  of  the  lamp  posta  would  break  the 
intact  for  a  time,  but  by  having  three  other  cables  to 
orkwith  there  need  be  no  apprehension  on  thepartof 
ither  the  shareholders,  however  anxious  they  might 
«],  or  of  the  public,  that  there  could  be  any  serious 
reakdown  even  should  any  unforeseen  accident  occur, 
lie  shareholders  probably  knew  the  district  quite  well, 
ad  he  need  not,  therefore,  give  particulars  as  to  the 
ngth  of  cable  and  so  on  required,  but  he  believed  it 
IS  abont  four  miles.  He  would,  however,  like  to 
(plain  the  precautions  which  bad  been  taken  to  insure 
le  success  of  their  experiment  that  evening.  In  the 
rst  place  the  cable  was  of  course  laid  and  was  inl.-icl, 
id  all  the  lamps  were  in  order  in  the  works  ready  to 
)  bung,  and  he  would  he  happy  to  exhibit  theoi  to  the 
lareholders  when  the  meeting  was  over.  They  had, 
I  fact,  had  every  one  of  the  lamps  hanging  side  by 
de  in  the  works,  so  that  the  ability  of  each  lamp  to 
loroughty  do  its  work  had  been  fully  tested.  In  every 
apect  they  had  taken  every  care  to  insure  success  as 
r  aa  possible  that  evening,  and  there  could  be  no 
mbt  that  their  success  was  a  certainty.  In  answer  to 
question  by  a  shareholder,  Mr.  Ciookes  said  that 
irough  a  good  cable  75  per  cent,  of  the  power  could 
I  carried  to  a  very  distant  part.  The  meeting  having 
nninated,  the  shareholders  proceeded  to  inspect  the 
vparations  going  on  in  the  works. 

WssruN  AND  Brazilian  Tslegkaph.— The  eighth 
binary  annual  general  meeting  of  this  company  was 
Ad  at  the  Cannon  Street  Hotel  on  Wednesday,  aoth 
St.,  Sir  Henry  Dnimmond  Wolff  in  the  chair.  The 
cretaiy  read  the  notice  convening  the  meeting,  as 
so  the  minulea  of  the  last  annual  meeting,  which  were 
iDfirmed,  and  the  report  and  accounts  were  taken  as 
sd.  The  chairman  :  It  now  becomes  my  duty,  gentle- 
en,  which  I  rise  to  fulfil  with  some  diffidence  owing  to 
y  recent  coonection  with  this  company,  to  make  a  Tew 
marks  upon  the  report  which  was  issued  and  circulated 
non^  yon  some  time  ago,  and  to  give  the  reasons  why 
<e  directors  postponed  the  ordinary  annual  general 
rating  until  this  time.  You  will,  no  doubt,  be  gratified 
I  know  that  the  traffic  oE  the  company  has  been  in- 
easing,  slowly  it  is  true,  but  with  a  regular  progression, 
t  the  present  moment,  by  the  most  recent  traffic  returns 
ir  a  period  of  forty-one  weeks,  we  can  show  a  balance 
:  receipts  over  expenses  as  compared  with  the  same 
:riod  in  last  year  of  ^4,854.  (Hear,  hear.)  In  fact, 
re  receipts  are  gradually  mounting  up,  and,  unless  an 
:(Hdent  of  a  serious  nature  occurs  between  now  and 
!«t  October,  would  warrant  the  directors  in  declaring 
ime  dividend,  provided  we  had  a  substantial  reserve 
nd  to  justify  us  in  dividing  amongst  the  shareholders 
e  profits  made.  (Hear,  hear.)  1  will  not  dwell  very 
uch  upon  the  general  features  of  the  report  itself,  inas- 
uch  as  when  the  report  was  issued  you  were  informed 
at  ao^  additional  information  which  was  desired  could 
;  obtained  at  the  offices  of  the  company.  Up  to  this 
me,  however,  there  have  been  but  very  few  applications 
r  information  or  explanation  at  the  office  ;  therefore, 
there  were  any  Questions  that  the  shareholilers  wished 
'  have  answereo  we  may  fairly  conclude  that  they 
Mild  hare  been  asked.    But  I  shall  be  happy  now  to 


of  the  details  of  the  report.  I  am  ni 
with  that  which  1  consider,  and  which  you  will  no  doubt 
also  consider,  the  most  important  object  of  the  meeting 
held  this  day,  which  is,  that  the  meeting  should  either 
conGrm  or  reject  the  offer  of  compromise  which  has 
been  mode  to  us  with  regard  to  a  suit  now  pending  in 
the  Court  of  Chancery.  The  directors  might  rightly 
under  their  powers  have  accepted  this  compromise 
without  reference  to  the  shareholders.  We  consider, 
however,  that,  although  the  statute  confers  upoo  us  tho 
power,  yet  as  the  claims  which  are  the  subject  of  litiga- 
tion in  that  suit  rather  concerned  the  inception  of  the 
company  than  its  actual  progress  since  it  was  farmed, 
and  as  the  subject  was  of  such  grave  importance  to  the 
company,  we  deemed  it  our  duty  to  submit  the  com- 

rromise  to  your  judgment  and  approval.  (Hear,  hear.) 
must  say,  however,  that  the  directors,  though  not 
doubting  in  any  way  the  strength  of  their  case,  have, 
under  the  advice  of  the  same  eminent  counsel  as  have 
advised  them  all  through  the  proceedings,  determined 
to  recommend  the  acceptance  by  the  shareholders  of 
the  offers  made  to  us.  Our  reason  for  that  is  simply  this: 
we  see  and  recognise  the  great  necessity  for  establishing 
a  good  and  substantial  reserve  fund,  and  we  think  that 
by  accepting  this  proposal  we  shall  be  enabled  at  once 
to  cany  out  that  important  object,  [Hear,  hear.) 
Therefore  1  beg  to  propose  the  adoption  of  the  report, 
which  will  be  seconded  by  one  of  my  colleagues,  and 
after  that  I  shall  be  happy  to  answer  any  questions  yoa 
may  wish  to  put.  Then,  after  that,  we  propose,  with 
the  consent  of  the  meeting,  to  move  a  further  resolu- 
tion, which  will  embody  the  substance  of  the  supple- 
mental report  which  has  also  been  issued,  and 
accompanied  the  report  itself.  I  beg  to  propose  the 
adoption  of  the  report.  Mr.  Andrews :  I  have  great 
pleasure  to  seconding  that  resolution.  The  chairman  : 
Is  it  your  pleasure  that  the  report,  accounts,  and 
balance-sheet  up  to  September  3otn,  iSSo,  be  approved 
and  adopted  F  Carried  unanimously.  The  chatraian  ; 
I  will  DOW  propose  the  next  resolution— "  That  the 
company,  in  general  meeting  assembled,  hereby  ap- 
proves of  the  directors  compromising  the  actions 
referred  to  in  the  reports  submitted  to  this  meeting,  on 
the  basis  stated  in  general  terms  in  the  supplemental 
report  dated  the  12th  July,  i8Si,wilh  such  modifica- 
tions or  alterations  and  provisions  not  affecting  the  net 
results  to  the  company  as  the  directors  may  deem  ex- 
pedient and  the  nature  of  the  arrangement  may 
require."      Mr.  Goodsall :   1  beg  to  second   It.      The 


been  re-elected  as  directors,  and  Mr.  Weise  re-elected 
as  auditor,  the  meeting  closed  after  warm  expressions 
of  confidence  in  the  chairman  and  his  colleagues. 

India  Rubber,  Gutta  Phrcha  and  Tblborafh 
Works    Company,     Limitsd.  — At    the    half-yearly 

feneral  meeting  of  this  company  held  on  the  21st 
jly,  Mr.  George  Henderson  in  the  chair,  the 
secretary    (Mr.   William   J.   Tyler)    having   read   the 

Gentlemen,  this  is  merely  a  formal  meeting  to 
obtain  your  sanction  to  an  interim  dividend,  and  we 
are  very  pleased  at  having  it  In  our  power  to  pay  this 
dividend  from  fairly  earned  money.  The  general 
business  of  the  company  is  going  on  in  a  very  satis- 
factory manner,  but  orders  for  cables  have  been  slack 
during  the  half-year.  I  have  really  nothing  more  to 
say  to-day,  and  therefore  1  will  move  the  resolution 
that  an  interim  dividend  of  los.  per  share,  free  of 
bdng  at   the   raXt   of   10   per  cent,  per 
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annum,  payable  on  and  after  the  aind  inst,,  be  now 
declared.  Mr.  S.  W.  Silver  seconded  the  motion, 
which  wascatried  unanimoasly.  After  a  vote  of  thunks 
to  the  chairman  the  proceedings  terminatad. 

Cuba  Submarinb  Telegraph  Company.— At  the 
meeting  on  July  20th,  the  report  (see  Tblboraphic 
Journal,  July  15th)  and  accounts  were  adopted  after 
a  few  remarks  by  the  chairman,  Mr.  T.  Hughes,  Q.C, 
and  some  of  the  shareholders. 

TELEGSAFH  CoNaTBUCTIOK  AND  Maintenancb 
Company,  Limited. — A  half-yearly  general  meeting 
of  this  company  was  held  on  July  igth  at  the  olhces, 
38,  Old  Broad  Street,  under  the  presidency  of  Sir  D. 
Gooch,  Bart.,  M.P,  The  chairman  (who  had  no  resc. 
lutioQ  lo  propose)  staled  that  during  the  past  half-year 
they  had  not  had  very  much  in  hand.  They  had  made 
only  aoo  miles  of  cable,  but  they  had  chartered  one  of 
their  ships  to  the  Government  for  the  conveyance  of 
troops  to  the  Cape,  ajid  another  (or  some  cable  work. 
TheS^vfinhad  recently  returned  from  repairing  the  Brest 
cable,  which  was  now  in  efficient  wortdng  order.  Last 
year  the  enterprise  failed  on  account  of  the  extremely 
bad  weather,  and  the  vessel  returned  home,  leaving  the 
work  uncompleted.  This  year,  however,  she  had  sue. 
cecded,  having  raised  the  cable  from  1,700  fathoms  of 
water,  and  a  new  piece  of  cable  was  put  in.  They 
were  doing  the  best  they  could  to  obtain  work,  and 
they  must  hope  that  something  would  occur  by  which 
they  would  receive  employment.  Mr.  W.  Abbott  asked, 
in  view  of  the  development  of  electricity,  whether  the 
company  could  uot  all^  itself  with  some  oE  the  com- 
panies concerned  in  inventions  arising  out  of  the 
science  of  electricity,  so  as  to  611  up  the  void  when 
cable  work  was  stack  ?  He  thought  that  they  should 
identic  themselves  with  other  work  besides  cable 
manufacturing.  The  chairman,  in  reply,  said  that 
they  had  not  overlooked  the  matter,  and  that  they 
were  now  making  a  large  amount  of  covering  wire  re- 

Juired  for  the  electric  Tight,  which,  there  could  be  no 
oubt,  was  only  just  beginning  to  be  used.  In  answer 
to  another  question,  the  chairman  said  that  the  divi- 
dend would  be  the  usual  interim  distribution  of  tzs. 
The  meeting  closed   with   the   usual   complimentary 

Telboraphinc  to  Indta,  Australia   and  China. 

—The  following  communication  from  the  Indo-Euro- 
pean Telegraph  Company,  Limited,  has  been  addressed 
to  the  daily  press  :— "  Both  the  cables  of  the  Eastern 
Telegraph  Company  between  Aden  and  Bombay  are 
broken  down  on  the  Bombay  coast,  and  cannot  at 
present,  in  spice  of  every  cQort,  be  got  at  for  repairs 
owing  to  the  monsoon  being  in  full  activity.  Of  the 
cables  belonging  to  the  Indo-European  Government 
Department  in  the  Persian  Gulf,  and  forming  part  of 
the  Indo-European  Telegraph  Eia  Teheran,  one  of  the 
two  cables  between  Bushire  and  Jask  is  interrupted, 
and  the  cable  off  the  Betoochistan  coast  is  also  broken 
down.  This  reduces  the  communication  between 
Bashire  and  Kurrachee,  and  consequently  that  between 
Europe  and  India,  to  only  one  wire,  instead  of  the  four 
wires  and  two  duplicated  routes  which  are  usually  at 
the  disposal  of  the  public.  In  reference  to  the  notice 
From  the  Turkish  Ambassador  that  messages  may  be 
transmitted  by  way  of  Bagdad  and  Bushire,  such  a 
course  would  be  very  inadvisable,  because  (he  present 

gecial  direct  wires  of  the  Indo-European  Telegraph 
impany  to  Teheran  and  thence  to  Bushire  are  work- 
ing without  any  delay  whatever,  the  delay  lying  between 
Bushire  and  Kurrachee,  At  the  time  of  writmg,  how- 
ever  (noon  of  Monday),  the  delay  from  India  has  been 


reduced  to  two  hours  fourteen  minutes,  sad  telegram) 
from  China  and  Australia  are  arriving  in  from  four  la 
five  hours.  The  Indo-European  Government  Depart- 
ment have  ordered  their  cable. repairing  ship,  Paiti^ 
SteaaH,  to  proceed  at  once  to  Bushire  to  set  right  Ibe 
Bushire-Jask  section,  and  the  repair  of  this  section  will 
greatly  improve  the  working.  As  soon  as  this  objed 
IS  accomplished  she  will  be  ordered  to  repair  the  cible 
along  the  Beloochistan  coast,  thus  restoring  the  dopli. 
cate  wires  of  the  Indo-European  route  via  Teheraa. 
when  all  delay  will  cease,  as  either  of  the  duplicUM 
lines  of  the  Indo-European  or  of  the  Eastern  route  ii 
easily  capable  of  doing  all  the  work  when  Ihey  anil 
their  usual  order." 

An  Ottawa  telegram  states  that  the  Caoadiu, 
European,  American,  and  Asiatic  Company,  to  wtiidit 
charter  was  granted  in  the  last  Dominion  Pariiameiit 
has  completed  its  organisation.  The  Canadian  end  a 
this  cable  will  land  on  Sable  Island.  Telegraphic 
in  will  also  be  established  with  the  Wert 
rfool  journal  of  Commrrcf. 


vertise  a  reduction  i .  .    . .  _       . 

New  York  to  is.  per  word,  the  name  of  the  plate  \nm 
which  the  message  originates  being  transmitted  free  rf 

The  [olio  wing  arc  the  final  quotations  of  slocks  and  shares 
for  Ibe  37lh  ulLi — Anglo-American,  Limiled,  Sil-jlt) 
Diuo,  Preferred,  82i-83l;  Ditto,  Delericd,  JS'Si" 
Brazilian  Submarine,  Limited,   ia}-iD|;    Brush   Ught, 

;    Electric    Light,     )-| ;    Consolidated    TdcpboH 

Construction,  t-i  A;  Cuba,  Limited,  gf-ioi;  Cuba, 
Limited,  10  pec  cent.  Inference,  l6\-l-jk',  Direct  Spaniah, 
Limited,  4^-51  J  Direct  Spanish,  10  pet  ceni.  PiefcRwe, 
'31-141;  Direct  United  Stales  Cable,  Limited,  1S7J, 
loi-ioi;  Debentures,  18S4,  loz-104;  Eastern  UmilDt, 
loi-io);  Eastern 6  percent.  Preference,  iii-izi',  Eastoo, 
6  percent.  Debentures,  repayable  October,  l88j,  I0]-I05i 
Eastern  j  per  cent.  Deboitures,  repayable  August,  iSti, 
104-107;  Eastern,  5  per  cent.,  repayable  Aug.,  1S9J, 
lo6.iog;  Baslctn  Eitension,  Australasian  and  Chjni. 
Limited,  11-lli;  Eastern  Extension,  6  per  cent.  Dcbeniun, 
repayable  February,  1S41,  iog-IT3;  5  percent.  AusmliM 
Gov.  Subsidy  Deb.  Scrip,  190a,  103-106;  Ditto,  registered, 
repayable  1900,  103-10(1  i  Ditto,  5  per  cent.  Debenture, 
189a,  103-105;  Eastern  and  South  African,  Limited, 
5  per  cent.  Mortgage  Debentures,  redeemable  19a), 
104-107;  Ditto,  ditto,  to  bearer,  104-107;  Gnmail 
Union  Telegraph  and  Tnwi,  gi-iol ;  Globe  Telegraph  uA 
Trust, Limited,  6|-G};  Globe,  6  per  cent. Preference,  lii-nti 
Great  Northern,  iaj-i3i;  5  per  cent.  Debentoru,  :M- 
105;  India  Rubber  Company,  aot-aij;  Ditto,  0  (t 
cent.  Delieniure,  104-108;  Indo-European,  limited,  3S-2g> 
London  f^a lino- Brazilian,  Limited,  5l-6ii  Mediteiraocu 
Eitension,  Limited,  al-^l ;  Mediterranean  Eilenuon.  S  p" 
cenr.Ptefer«uK|9-gj;Ociental  Telephone,  Jdis.  par.;  Reulet> 
Limited,  I2'i3:  Submarine,  285-395;  Subtnarine  Seiif^ 
>i-3i  Submarine  Cables  TrasI,  100-104;  United  TeU- 
phone,  9i;  West  Coast  of  America,  Limited,  41-51 
West  India  and  Panama,  Limited,  i{-3ti  Dioo,  6  pB 
cent.  First  Preference,  7-7!;  Ditto,  ditto,  Second  Prekram 
6-6J;  Western  and  Brazilian,  limited,  81-Sii  Ditto,  6  M 
cent.  Debentures  "A,"  110-115;  DiUOi  fli'io,  dillD,  "8," 
101-105  1  Western  Union  of  U.  S.  7  pel  cent.,  I  Moitg*C« 
(Building)  Bonds,  135-130;  Ditto,  6  pn  cent.  Stelk^ 
Bonds,  loG-iio;  Telegraph  Constriictioci  and  MaiM^ 
nance,  Limited,  311.31};  DitiD,6peiceot.  Bonds,  lOJ-teT) 
Dllio,  Second  Bonus  Tiust  CcrtKicales,  3l-4l. 
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rHE  PARIS  ELECTRICAL  EXHIBITION. 


S  Wednesday,  the  loth  inst,  the  opening  of  the 

iris  Electrical  Exhibition  was  practically  inaugu- 

ted  by  the  visit  of  M.  Gr^vy,  the  President  of 

le  French  Republic.     Although  the  Exhibition 

as  by  no  means  ready,  wonderful   progress  had 

sen  made  towards  getting  matters  into  a  pre- 

intable  shape  during  the  early  morning  of  the 

ly  of  the  President's  visit,  so  that  a  very  fair  and 

rderly  array  of  apparatus  was  to  be  seen  in  the 

irious  sections  of  the  building.     In   many  cases, 

it  true,  almost  bare  tables  were  all  that  were 

lesented  to  view,  and  in  this  respect  the  British 

epartment  was  not  the  least  conspicuous,  although 

le  very  select  display  of  exhibits  made  by  many 

anu&cturers  went  far  to  hide  this  defect. 

Immediately  on  entering  the  building,  amidst 

e  martial  strains  of  a  fine  military  band,  the 

-esident  proceeded  through  the  various  sections 

the  British  Department,  being  conducted  through 

e  latter  under  the  leadership  of  Lord  Crawford 

d  Balcarres  the  Chief  British  Commissioner ;  the 

istrian,   German,  and  other  Departments,  were 

xt   inspected,  and  the  President  then    left   the 

ilding,  having  examined  the  principal  objects  to 

lich  bis  attention  had  been  drawn.    In  the  British 

apartment  the    most  conspicuous   stand  is  un- 

nbtedly  that  of  the  Postal  Telegraph  Dcpart- 

mt,    and    here   a   large    collection    of    ancient 

1    modern   apparatus   is   shown.     The   earliest 

»rkable  telegraph  exhibited  (which  has  been  lent 

Mr.  Latimer  Clark)  is  that  of  Ronald's,  which 

tes  from  181 6.     Although  not  a  practical  appa- 

:us,  it  had  the  great   merit  of  being  more  than 

»-eIy  theoretical,  as  messages  were  actually  and 

xessfiilly  transmitted  by  its  means,  and  as  a 

entific  curiosity  it  is  certainly  one  of  the  most 

eresting  exhibits  in  the  collection.    From  181 6  to 

\y  is  a  considerable  gap,  but  from  the  latter  year 
electric  telegraph  in  England  as  a  successful 
erprise practically  dates.  In  1837  the  first  under- 
lund  telegraph  was  laid  between  Euston  and 
nden,  the  wires  being  insulated  by  being 
ledded  in  scantlings  of  oak ;  the  instrument 
rked  through  this  line  of  wires  had  five 
dies,  and  was  known  as  the  "  Hatchment " 
•graph.  In  1838  the  five  needles  were  reduced 
four,  and  in  1842  the  number  was  still 
her   diminished  to  two.     This  latter   instru- 


ment for   many   years    did   excellent   work   and 
was  largely  used,  and  although  it  has  now  for  some 
years  been  suspended,  it  is  still  remembered  with 
affection  by  many  clerks  who  used  to  work  it,  as  its 
powers  of   getting  off  messages  were  very  con- 
siderable— more,  indeed,  than   might  be  imagined. 
A  remarkable  specimen  of  the  instrument  in  an 
enormous  Gothic  case  is  amongst  the   exhibits. 
This  instrument  was  made  for  use  in  the  Houses  of 
Parliament,  and  its  case  was,  it  is  said,  designed 
specially  to  harmonise  with  the  architecture  of  the 
Westminster  buildings.     A  double-needle  instru- 
ment, dated  1852,  and  designed  by  Messrs.  Edwin 
and  Latimer  Clark,  is  one  of  the  earliest  forms  of 
a  thoroughly  practical  train-signalling  instrument, 
indeed,  its  principle  is  still  largely  used  at  the 
present  day.    The  single  needle-apparatus,  which 
dates  from   1846,  is  still  very  largely  employed  in 
England,  and  its  form  remains,  generally  speaking,  as 
it  was  originally.    The  pattern  at  present  employed 
by  the  Post  Office  dates  from  1809.     In  the  Bain- 
needle  instrument,  devised  in  1843,  the  signals  are 
produced     by    the    movements    of    two    distinct 
needles,  the  one  movinc"  to  the  right  and  the  other 
to  the  left.     The  gold-leaf  apparatus  of  Highton, 
although  not  adapted  for  rough  work,  was  used  to 
some  slight  extent,  and  it  was  proposed  a  few  years 
ago  to  employ  it  for  working  on  submarine  cables,  but 
the  project  was  never  successfully  floated.    Com- 
pared  with  the  easy  working    apparatus  of  the 
present  day,  the  magneto-electric  needle  instrument 
of  Henley,  dated  1848,  is  a  vcrv  heavy-looking 
piece  of  work,  yet  its  general    design  is  by  no 
means  bad  for  the  date  at  which  it  was  employed, 
and  in  the  hands  of  efficient  clerks  it  did  good  service, 
although  its  manipulation  must  have  been  extremely 
fatiguing.    The  alphabetical  telegraph  apparatus  of 
Wheatstone,  of  the  present  day  and  of  the  year 
1840,  are  certainly  remarkable  contrasts,  the  latter 
being  as  clumsy  a  piece  of  telegraph  machinery  as 
can  well  be  conceived,  the  former  a  perfect  speci- 
men of  mechanical  skill  and  design,  yet  one  which 
seems  doomed  to  be  superseded  by  its  simpler 
rival  the  telephone. 

The  relics  of  a  bygone  age,  in  the  shape  of  trans- 
mitting keys,  relays,  &c.,  are  interesting  to  those 
who  wish  to  know  the  progress  that  has  been  made 
both  in  electrical  and  mechanical  skill  since  the 
telegraph  became  a  practical  reality.  Specimens  of 
wire  joints,  old  railway  signalling  apparatus  (the 
latter  peculiarly  interesting,  as  it  shows  that  the 
use  of  the  telegraph  to  train  signalling  was  as  early 
as  its  use  for  message  transmission),  old  lightning 
protectors,  old  insulators,  and  a  specimen  of  the 
first  cable  laid  across  the  Channel,  completes  the 
list. 

In  modern  apparatus.  Great  Britain  is  certainly 
not  behind  the  other  nations,  and  although  the 
whole  of  the  instruments  and  material  in  use  at  the 
present  day  are  not  represented,  yet  a  very  good 
show  is  made.  *  In  fast-speed  apparatus  Great 
Britain  is  undoubtedly  well  ahead  of  other  coun- 
tries. The  fast  repeater  and  fast  duplex  repeater- 
boards  are  fine  specimens  of  workmanship,  design, 
and  arrangement,  and  indicate  well  the  perfection 
to  which  this  kind  of  apparatus  may  be  brought ; 
many  of  the  boards  are  in  daily  use  in  the  Postal 
Telegraph  Service,  and  enable  long  circuits  in  our 
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peculiar  climate  to  be  worked  throughout  at  their 
utmost  speed.  A  very  great  deal  of  the  success 
obtained  in  high-speed  ivorking  is  due  to  the  form 
of  relay  used,  and  great  credit  is  due  to  the 
designers  of  the  form  at  present  employed  in  the 
Post  Office.  An  Umschalter  switch  for  intercom- 
munication between  various  lines,  constructed  in 
the  postal  workshops,  is  a  fine  .specimen  of  good 
workmanship.  The  other  apparatus  exhibited  ore 
as  follows  :  double  current  sounder  set;  testing  tan- 
gent galvanometer,  with  standard  cell  ;  numbering  i 
machine  for  stamping  messages ;  modern  form  of  , 
train -sign  ailing  apparalns  (Preecc's)  ;  apparatus 
connected  with  pneumatic  tubes,  together  with 
specimens  of  the  letter-carriers,  Ac;  and  on  elec- 
trical water  level  indicator. 

Kest  to  attiact  obscrvaiicn  after  the  Post  Cffcc 
apparatus  is  the  display  of  Messrs.  Siemens  Bros.  & 
Co.  (of  England),  who  show  a  pjramid  ol  coiltd 
cable  on  which  is  mcunUd  a  submarine  telegraph 
tuoy ;  the  latter  is  crowned  by  a  beacon,  the  whole 
forming  a  roost  appropriate  cenlie-picce  to  the 
remaining  portion  cf  the  smaller  exhibits.  This 
firm  displays,  in  addition  to  the  foregoing,  a  large 
numberof  dynamo  machines  and  bm^s,  anelectrical 
railway,  &c.,  whilst  surrounding  ihe  space  allotted 
to  the  above-mcnlioned  buoy  will  be  lound  electric 
conductors,  electrical  instrumerls,  and  apparatus  of 
parlous  kinds. 

We  must  not  omit  to  mention  one  notcwortliy 
exhibit  which  occupies  the  centre  of  the  nave,  and 
which  consists  of  a  tc.wer  supporting  a  lighthouto, 
and  surrounded  by  an  ornamental  piece  of  water 
on  which  floats  an  electrically  propelled  boat,  nami  d 
the  TeUplicne.  The  lighthouse  is  to  be  illuminated 
by  the  De  Meriten's  system.  There  will  also  be 
much  interest  attaching  to  the  Tissandier  balloon, 
propelled  by  a  dynamo-electric  machine.  An  ex- 
periment with  this  aerial  machine  was  made  during 
M.  Gravy's  visit. 

The  e.ihibit  of  Messrs.  Elliott  Brothers,  near  to 
that  of  the  British  Postal  Telegraph  Department,  is 
very  cilensive,  and  includes  specimens  of  most  of 
those  instruments  for  testing  and  measuring  for 
which  this  firm  is  so  justly  celebrated.  To  (his 
exhibit  we  shall  again  refer.  The  India-Rubber 
and  Gutta-Percha  Company  show  a  collection 
of  specirnen  cables,  &c.,  and  a  sample  length  of  the 
Drooks'  underground  cable.  The  Telegraph  Con- 
struction and  Maintenance  Company  have  a  line 
collection  of  submarine  cables  of  types  already  in 
operation.  We  must,  however,  pause  for  the  present 
in  our  course,  but  in  conclusion  would  refer  to 
what  will  probably  prove  to  be  the  most  important 
display  of  electric  lights  ever  seen,  and  which  will 
certainly  be  one  of  the  most  attractive  displays  in 
the  whole  cxhibicioo.  There  may  bo  seen  the 
Brush,  the  Siemens,  the  Brockie,  the  Pilsen,  and 
other  arc  lamps,  the  Joel-Werdermann,  the  Swan, 
the  Edison,  the  Lane-Fox,  and  other  incandescence 
systems,  besides  almost  innum'crable  dynamo- 
machines  to  be  used  in  generating  power  for 
illuminating  the  same. 

To  drive  the  generators,  ste.im-engines  by  some 
of  our  most  noted  English  firms,  such  as  Messrs. 
P.  Brotherhood,  Robey  A  Co.,  Marshall  &  Co., 
Ransomes  &  Co.,  and  Wallis  &  Stevens,  will  be 
\irgc\y  employed. 


BROOKS'  UKDERGROUKD  TELEGRAPH 
SYSTEM. 

I.A^T  year  Mr.David  Brooks,  of  Philadelphia 
a  proposition  to  the  Postal  Telegra[,h  cuihoriliw 
that  he  should  lay  an  experimental  length  of  lu 
underground  telegraph  i)slem  (stc  Telegb^iiek 
JcvRKAi,  Dec.  1,  r879)  between  Waterloo  andXiM 
Elms  on  the  London  and  Soulh-Western  Railirit. 
The  leirgth  laid  was  to  be  paid  for  on  conditicD  Ihil 
it  worked  satisfactorily  for  a  period  of  six  mo— '^- 
Mr.  Brooks  also  proposed  to  extend  Ihe  6t 
frcm  Nire  Elms  lo  Clapham  during  the  folloitiD( 
Tcar  (1881)  upon  the  same  terms  at  thote  fim 
propOECd  if  the  postal  authorities  thought  £t  u 
accfpt  ihcm.  In  the  spring  of  the  present  rar 
Mr.  Brocks  returned  to  England  to  cany  orrt  til 
second  piopcsilion,  as  the  Post  Office  had  accrpted 
his  cffer,  the  preliminaiy  experimert  hiviim 
proved  quite  satisfacioi v.  The  extenilon  ('  '"■ 
line  ticm  Nine  Elms  to  Clapham  has  new 
ccmplelcd,  and  picmifcs  to  prove  as  great  as 
as  has  Ihe  trial  line. 

The  line  ccmpletcd  last  year  consisttd  of  p 
Ko.  18  copper  conductors,  each  insulated  wiiii 
iute  serving,  and  (hen  spun  into  a  cable  and  dnn 
into  a  I  j-i(ich  iron  pipe,  the  latter,  as  explaictd  ia 
the  number  of  the  JoiRNAL  before  referred  lo,  briij 
filled  with  paraffin  oil ;  the  total  length  of  Ihit  1m 
was  7,000  feet.  The  extended  line  from  KineElol 
up  to  Queen's  Road,  a  distance  of  5,Sco  feet,»l» 
consists  of  30  wires  similar  in  every  respect  t» 
those  first  laid  dcnn.  Frcm  Queen's  Row!  tt 
Clapham,  a  distance  of   7iCco  feet,  the  cable  ii 


formed  of  40  wires  of  a  similar  gauge.  " 
regards  the  conductor,  to  those  in  the  first-moi- 
tioned  lengths,  but  with  a  slightly  thlnaer  i>>|* 
serving,  so  that  Ihe  whole  40  could  be  inck»edi* 
a  ij^-inch  pipe.  In  both  caseg  the  total  outwi' 
diameter  of  the  cable  was  about  one  inch. 


were  unavoidably  exposed,  to  a  considerable  eitert 
to  the  weather,  and  consequently  reliable  te* 
could  not  be  taken,  more  especially  as  it  was  0(00" 
sary  to  employ  a  lead  wire  of  500  yards,  insofr 
■  cienily  protected,  lo  make  the  tests  with.  Sufficii* 
knowledge  of  the  condition  of  the  cable  ww,  ho>^ 
ever,  obtained  to  justify  its  being  considered  ii 
thorough  working  condition,  and  time  has  pon^ 
that  this  conclusion  was  completely  correct. 
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During  the  present  season  the  work  of  extending 
9  system  was  commenced  and  carried  on  from 
3  Clapham  station,  where  better  opportunities 
ire  afforded  of  making  tests  than  could  be  obtained 
Waterloo.  The  following  are  the  results  obtained 
im  Nos.  I  to  10  inclusive  of  the  40- wire  length 
tween  Clapham  and  Queen's  Road,  a  distance  of 
KX>  feet  :— 


r«».orwii«. 


I 

2 

3 
4 
5 

7 
S 

9 


Insulation  Re&utance      Electrostatic  Capacity 
per  Mile  in  Mcjjohms.    per  Mite  in  Microfamds. 


10 


{ 


306 
282 
271 
2*52 

275 
2-81 

a-95 
2*90 
3'Oo 


•487 

•475 
•464 

•475 
•475 
•4«7 
•453 
•475 
•4»7 


Not  tested,  being  in  use  for  working 
purposes. 


The  remaining  30  wires  of  the  40-wire  cable 
rhich,  as  explained,  only  extended  to  Queen's 
oad)  were  Joined  to  the  30-wire  cable,  which 
ached  to  Nine  Elms,  a  total  distance  of  12,800 
et,  and  the  tests  taken  gave  the  following  figures  : — 


No.  of  Wire. 


Insniation  Resistance      Electrostatic  Capacity 
per  Mile  in  Mei^ohms.    per  Mile  in  Microfarads 


•446 

•451 

•451 

•451 
•446 

•446 

•451 
•446 

•451 
•446 

•451 
•439 
•451 
•446 

•446 
•446 

•458 
•451 
•451 
•451 
•433 
•446 

•458 
.446 

•427 
•427 

•451 

•451 
•446 

•451 


Two  days  after  the  foregoing  tests  were  taken, 
I  old  30-wire  length  between  Nine  Elms  and 
pbam  was  joined  on  to  the  new  cable  at  Nine 
nn,  thus  making  a  cable  of  30  wires  between 
pham  and  Watenoo,  of  a  length  of  19,800  yards, 
alx>ut  3}  miles.    A  fresh  test  made  of  wires  Nos. 


I 

«  •  • 

2-13 

2 

3 
4 

•  •  • 

•  •  • 

2*09 
178 
2  06 

5 

•  •• 

2-13 

6 

•  •   * 

2'20 

y 
8 

•  •  • 

•  •• 

2-13 

3 -06 

V 

•    ■  • 

1-50 

10 

•  •• 

2*O0 

II 
12 

•  •• 

•  •   • 

2-13 

2'06 

13 

«  a  • 

2-13 

14 

•  •  • 

2*20 

15 
16 

•  •  • 

•  •  • 

213 

2-13 

18 

•  •  • 

•  •• 

2*13 

2-13 

19 

•  •  • 

2*20 

20 

•  •« 

2 -06 

21 

•  •  • 

2-o6 

J2 

•  «  • 

2'00 

23 

•  •• 

2*20 

24 

•  •  • 

2-13 

25 
26 

•  •  • 

•  •• 

213 

2-27 

27 
38 

•  •• 

•  •  ■ 

2*20 

2-13 

29 

0  •m 

2 '06 

30 

*•• 

2-13 

I  to  10  inclusive,  from  Clapham  to  Queen's  Road, 
gave  the  following  results  ; — 


Ko.of  Wire. 

I 

2 

3 
4 
5 
6 

»^ 
I 

8 


Insulation  Reisistance 
per  Mile  in  Mej^ohou 

a-33 
278 

2*66 

1*50 

2-93 
2*96 

3'o6 
2'8o 


10 


(Not    tested,    being    in    use    for 
{      working  purposes. 


A  test  of  wires  Nos.  ix  to  40  inclasive,  from 
Clapham  to  Waterloo,  showed  the  following  :-— 


No.  of  Wire. 

II 

12 

13 
14 
15 

I(> 

17 
18 

19 

20 
21 
22 

23 
24 
25 
26 

27 
28 

29 
30 
31 
33 

33 
34 
35 
36 
37 
38 

39 
40 


Insulation  Resistance     Electrostatic  Capacity 
per  Mile  in  Me^^ohns.    per  MHe  in  Microfarads. 


3-9^ 
3*97 
320 

3*97 
570 

3'45 

3*91 
4-08 

3-89 

4*02 

302 

3*02 

3-58 
3-58 
^70 

383 
389 
3*93 
372 
3-65 

385 
405 

370 
4*02 

472 

4*10 
372 

3*95 
3-97 

4'13 


•317 
•310 

•310 

•314 
•317 
•314 
•317 
•310 
•299 


•  •  • 

•  •• 

•  •• 

•  •  • 

•  •  • 


All  the  results  given  are  those  obtained  at  the 
normal  temperature  ;  the  latter  it  was  difficult  to 
ascertain,  as  a  portion  of  the  pipe  was  exposed  to 
the  full  action  of  the  rays  of  the  sun,  and  being 
blackened,  would  be  a  great  number  of  degrees 
above  the  other  portion,  which  was  buried.  Up 
to  the  present,  no  satisfactory  co-efficient  for 
indicating  the  alteration  in  resistance  by  change  of 
temperature  in  the  Brooks'  cable  has  been  obtained  ; 
it  differs  with  every  quality  of  oil,  and  also  with  the 
nature  of  the  serving  laid  on  the  wires.  The 
higher  quality  oils  have  a  higher  co-efficient  of  change 
than  those  of  a  lower  grade,  and  in  this  respect 
the  oil  resembles  gutta-percha.  Mr.  Brooks  states 
that  the  co-efficient  for  oil  and  jute  combined  is  but 
one-half  that  for  the  oil  alone. 

The  figure  TeptesenVi  2l  ^i^XAcyci'd^  \wii  ^^.  ^^  *f^ 
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wire  cable,  and  from  it  we  can  see  at  a  glance  that  if 
we  test  any  particular  wire  with  all  the  other  wires 
connected  to  earth,  then  the  insulation  resistance 
will  be  directly  dependent  upon  the  distance  that 
the  conductor  of  each  wire  is  from  the  others, 
whilst  the  electrostatic  capacity  will  vary  inversely 
as  this  distance,  hence  the  wires  with  the  thicker 
coverings  will  have  a  higher  insulation  resistance 
and  a  lower  electrostatic  capacity  than  those  with 
the  thinner  coverings  ;  this  is  found  to  be  the  case, 
other  things  being  similar. 

The  insulation  resistance  per  mile  of  the  cables, 
it  may  be  remarked,  is  lower  than  that  specified  for 
and  guaranteed  by  Mr.  Brooks ;  but  this  is  due  to 
'  the  fact  that  the  paraffin  oil  with  which  the  pipes 
are  filled  is  of  very  common  quality,  obtained  in 
England,  and  run  in  as  a  preliminary  to  the  intro- 
duction of  oil  of  a  specially  prepared  quality.  This 
latter  oil  has  been  supplied  by  Mr.  Brooks,  and  is 
ready  to  be  used  should  it  be  considered  necessary 
at  any  time  to  increase  the  insulation  above  the 
present  figures.  As  compared  with  the  following 
tests  of  the  Antwerp  cable  (jte  Telegbaphic 
Journal,  April  5th,  1881) 


of  Wire. 

Insulation  Resistance 

Electrostatic  Ca] 

per  Kilom. 

*  in  Megolims 

.    perKilom.*  in  M 

I 

211 

0-095 

2 

164 

0-140 

3 

185 

0-125 

4 

152 

0-133 

5 

179 

0-138 

6 

173 

0*146 

7 

133 

0-I35 

8 

164 

0-135 

9 

158 

0-143 

10 

146 

0-130 

II 

164 

0-130 

12 

133 

0-140 

13 

133 

I-I35 

14 

164 

0133 

15 

133 

0125 

16 

164 

0-140 

17 

133 

0*135 

18 

185 

0-130 

the  results  may  appear  to  be  Ytry  unsatisfactory, 
but  such  is  by  no  means  the  case.  There  is  un- 
doubtedly a  very  general  impression  abroad  that 
high  insulation  is,  above  ever}'thing,  the  indication 
of  a  sound  and  good  working  line;  there  cannot  be  a 
greater  mistake  than  to  suppose  this.  In  certain  cases, 
in  gutta-percha  for  example,  excessively  high  insu- 
lation is  an  indication  of  a  poor  quality  of  material, 
a  quality,  in  fact,  which  is  not  durable ;  a  great  deal 
depends  upon  the  age  of  the  manufactured  material, 
it  is  true,  but  if  we  take  two  insulated  wires  of 
similar  age,  and  in  one  we  find  a  moderate  insula- 
tion which  will  resist  a  high  battery  power  for  a 
lengthened  period,  and  in  the  other  we  find  an 
extremely  high  insulation,  then  we  may  be  sure  that 
the  latter  is  due  to  a  poor  quality  material,  and  that 
its  chances  of  durability  are  comparatively  small. 
This  is  not  all,  however,  for  even  supposing  that  high 
insulation  can  be  obtained  consistent  with  durability, 
there  is  nothing  whatever  gained  by  a  high  result 
as  regards  its  working  value,  in  fact  it  is  a  positive 
advantage  to  have  low  insulation,  provided  the  latter 

^  A  kibmitn  U  about  £vt-<ightt  of  a  mile. 


is  due  to  the  nature  of  the  insulating  material,  and 
not  to  a  defect  in  it.  It  is  a  well-known  fact  that 
speed  of  working  on  underground  lines  is  under 
certain  conditions  increased  by  a  defect  in  the  insa* 
lation.  Several  years  ago  in  Germany  this  fact  was 
noted  by  Kramer,  who  states  that  he  often  left  his 
bureau  to  put  a  fault  on  the  line  in  order  to  be  able 
to  forward  a  despatch  with  greater  ease  (see  Sabine^s 
*'  The  Electric  Telegraph  ").  The  reason  of  this  is 
that  a  low  insulation  enables  the  static  cbai-ge  in  a 
line  to  dissipate  itself  with  considerable  rapidity 
instead  of  slowly  discharging  itself  at  the  ends  of 
the  line  only,  and  running  the  signals  together. 
But  it  is  very  necessary  for  thorough  good  working 
that  the  low  insulation  should  not  be  due  to  a  defect^ 
the  latter  fnay  improve  the  working,  but  it  is  much 
more  likely  to  spoil  it  by  continual  variation,  hence 
the  problem  to  be  solved  in  underground  lines  is 
low  insulation  (within  certain  limits,  of  course,  for 
there  must  be  sufficient  insulation  to  enable  a  ^ood 
proportion  of  the  transmitted  current  to  be  received 
at  the  receiving  end  of  the  line)  consistent  with 
durability,  and  this  Mr.  Brooks  has  obtained  in  his 
new  system. 

Experiment  shows  that  the  Brooks'  system  maybe 
employed  with  great  advantage  for  telephone  work- 
ing;  a  single  wire  of  the  cable  between  Waterioo 
and  Nine  Elms  has  been  employed  as  a  telephone 
circuit  for  some  time,  and,  although  the  other 
29  wires  arc  heavily  worked,  yet  the  inductive 
interference  has  not  been  such  as  to  canse  incon- 
venience. A  telephone  placed  on  two  wires  of  the 
entire  length  between  Waterloo  and  Clapham  did 
not  emit  any  sound,  although  a  Wheatstone  auto- 
matic instrument  with  high  battery  power  was  being 
worked  on  one  of  the  other  wires ;  the  metallic 
loop,  it  may  be  observed,  was  not  a  twisted  one,  but 
was  formed  of  two  wires  picked  at  random  from  the 
group  of  thirty.  No  doubt  the  satisfactory  result 
obtained  is  in  a  great  measure  due  to  the  fact  that 
the  relative  positions  of  the  various  circuits  in  the 
pipe  is  different  at  every  point  throughout  the 
length.  In  cases  where  a  number  of  wires  in  a 
cable  are  employed  for  telephone  working  alone  it 
is  found  that  the  inductive  interference  between 
wire  and  wire  diminishes  in  proportion  to  the 
number  of  wires  in  the  pipe,  a  result  due,  no  doubt 
to  the  distribution  of  the  eflect 

The  length  of  cable  between  Waterloo  and  Nine 
Elms,  which  has  been  working  for  several  months, 
has  not  been  provided  with  lightning  protectors, 
although  it  is  the  general  rule  in  the  Postal  Tele- 
graph Department  that  all  underground  work  shall 
be  so  fitted.  No  interruption  has,  however,  been 
caused  by  lightning,  although  several  storms  have 
been  experienced  since  the  cable  commenced 
working.  From  experiments  made  by  Mr.  Brooks 
it  appears  that  if  an  earth  fault  is  caused  in  the 
cable  by  a  lightning  discharge  a  circulation  given  to 
the  oil  will  cause  the  fault  to  disappear ;  this  is  due, 
no  doubt,  to  the  carbonised  matter  which  causes 
the  fault  and  which  is  the  result  of  the  electric 
discharge,  beinj;  washed  away  as  it  were,  bvthe 
flow  of  oil;  this  flow,  as  a  matter  of  fact,  oeing 
considerably  assisted  by  the  continual  changes  m 
temperature  which  take  place.  It  must  be  evident 
that  the  foregoing  is  an  important  point  in  Bivour  of 
the  Brooks'  system,  as  faults  in  ordinary  gutta- 
percha underground  work  are  veiy  troublesome  ta 
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;  the  damaged  wire,  in  ikct,  must  be  taken 
the  pipe. 

length  of  cable  between  Nine  Elms  and 
n  was  laid  down  bylhelndia-Rubber,  Gutla- 

aild  Telegraph  Works  Commny,  of  Silrer- 
inder  the  direction  of  Mr.  Brooki,  and  we 
and  that  an  arrangement  has  been  made  hy 
btnre  works  of  the  kind  will  be  contracted 

executed  bj  the  same  companj. 


HE    REFRACTION  OF  ELECTRICITY. 

EDTRIOE.   LMW™ona«miito^inD„l,ichCdI«t. 

{Ciinlinutd  frciB  pagt  391.) 
■litiona  a(  the  relatively  good  and  bad   con. 

media   were  now  revered.     The  1  per  cent. 

was  placed  m  the  tranimilting  cell,  and  the 
rated  in  the  refracting  cell.  An  analyser  at  1 
la  non.parallel  distribution,  and  the  curvature 
ation  of  the  iod*  showed  that  the  course  of 
BJ-  had  been  bent  about  13".  But  in  this  case 
ictioo  was  from  a  perpendicular  to  the  refract. 

now  nataral  to  anticipate  that  the  ref, action, 
iTen  incidence,  would  decrease  or  increase  as 
.a  tn  the  refracting  and  transmitting  ceUs  ap. 
I  or  receded  in  conducting  power.    Thia  was 

0  be  the  case,  first,  by  replacing  the  i  per  cent 
of  copper  lulphate  in  the  refracting  cell  by  a 
and   10  per  cent,  solution  respectively,  when 

1  at  I  recorded  respectively  a  decreasing  re- 
a*  the  media  in  the  ceils  approached  equality. 
Mindly,  by  pUcing  a  5  per  cent,  solution  of 
oJphate  in  the  refracting  cell,  and  successively 
traled  solution  of  copper  sulphate,  a  concen. 
Intion  of  sodium  chlonde,  and  a  dilute  solution 
of  0,1  of  vitriol  in  the  transmitting  cell, 
a  at  I  showed,  m  the  case  of  the  copper  »ul- 

refractioa  of  about  15",  in  the  case  of  the 
;hIoride,  30',  and  in  that  of  the  dilute  sal. 
■Id,  40".  The  order  of  the  increase  in  refrac. 
!te  the  same  as  that  of  the  conductivities  of 

it  was  anticipated  that  the  refraction  would 

as  the  incidence  decreased.  This  was  proved 
e  by  setting  the  diaphragms  50  that  the  angle 
mc»  should  be  45",  30",  and  ij"  respec- 
«.th  a  5  per  cent,  solution  of  copper  sulphate 
iracting  cell,  and  dilute  sulphuric  acid  in  the 
ingcell,  a  refraction  of  about  35O  was  obtained 

locidenca  wa*  45",  about  aa"  when  at  30", 
it  7"  when  at  15*. 

I  itfmeen  Electric  Jnddtnce  and  RefradiBn. 
art  of  the  electro-chemical  method  which  has 
ady  described  supplies  three  means  of  deter. 
he  bending  of  the  coarse  of  the  energy  on  its 
nto  the  refracting  cell.  First,  by  the  curvature 
ica  on   an   analyser  with  the  shorter  edges  of 

oprigbt,  and  its  length  perpendicular  to  the 
1.     But  the  practical  impossihilily  oE  obtaining 

measurements  of  these  curves  renders  thia 
■  roughly  quantitative.  Secondly,  by  placing 
aer  at  varioua  angles  to  a  right  line  joining 
rodo,  until  it  records  a  farallil  distribution, 
the  case  when  the  course  of  the  energy  is 
vith  the  aidea  of  the  analysing  plate,  and  the 


angle  Inclosed  between  the  plate  and  the  right  line 
referred  to  consequently  expresses  the  amount  of  re. 
fraction.  The  objections  to  this  plan  are  twofold.  It 
is  very  tedious,  and  it  is  also  difficult  to  determine  with 
sufficient  accuracy  the  angle  of  the  plate  ai  it  stands 
in  the  cell.  The  refraction  numbers  given  above  were 
obtained  by  this  second  method,  and  for  the  last  of  the 
reasons  just  mentioned  I  regard  tbem  only  as  ap. 
proiimately  correct.  The  third  plan,  based  on  the  fact 
that  the  course  of  the  influence,  when  parallel  to  the 
sides  of  an  analyser,  is  perpendicular  to  the  boundary 
lines  of  the  ions  set  free  (as  described  in  7)  is  the  one 
1  have  employed  for  the  more  accurate  determination 
of  the  relation  between  electricincidence  and  refraction. 
I  employed  for  this  purpose  four  similar  electrolytic 
cells  of  the  shape  and  dimensions  previously  given. 
Pairs  of  porous  plates  were  set  across  each  of  these 
cells,  as  before  described,  so  as  to  give  in  one  case  an 
incident  angle  of  45°;  in  the  second,  yjVx  in  the 
third.  30";  and  in  the  fourth,  15°.  Dilute  sulphuric 
acid  (i  to  II)  was  used  in  the  transmitting  cell,  and  a 


though    varl; 

affect  the  refraction.  The  time  of  each  determination 
was  five  minutes.  Theanalysersemployed  were  squares 
(34  mlUims.  the  side)  of  sheet  silver,  and  discs  of  the  same 
material  24  millims.  in  diameter.  These  were  immersed 
horizontally  in  the  centre  of  the  refracting  cell,  the 
stjuares  in  such  a  way  that  their  edges  were  parallel 
with  the  respective  sides  and  ends  oE  the  rectangular 
electrolytic  cellj  the  discs,  so  that  a  line  passing 
through  their  centres  was  coincident  with  a  line  joining 
the  electrodes. 

As  it  has  been  already  shown  that  the  course  of  the 
energy  in  the  transmitting  and  refracting  cells  was  in  the 
same  horizontal  plane,  it  was  to  be  anticipated  that  the 
boundary  lines  of  the  ions  on  the  analysers  placed 
in  the  positions  just  described  would  be  straight. 
Such  is  the  case  with  the  boundaiy  of  the  negative 
ion,  which  consequently  is  taken  for  purposes  of 
measurement. 

Were  the  course  of  the  energy  in  the  inner  cell 
identical  with  that  in  the  transmitting  cell,  the 
boundary  lines,  in  accordance  with  the  rule  in  Q, 
would  be  perpendicular  to  a  right  line  joining  the 
electrodes,  and  this  might  be  named  the  lero  line,  or 
line  oE  no  refraction.  And  were  the  analysers  in  the 
position  described,  the  zero  line  would  be  perpendicular 
to  the  central  line  on  the  discs  and  to  the  edges  of  the 
squares,  which  are  parallel  with  the  sides  of  the  cell. 
It  follows  that,  were  the  course  of  the  energy  diverted 
from  the  right  tine  joining  the  electrodes  (its  original 
course)  the  boundary  line  of  the  Ion  would  deviate 
pari  passu  from  the  line  of  no  refraction.  The 
numbers  expressing  this  obliquity  or  amount  of 
refraction  in  live  series  of  trials  are  given  in  the 
annexed  table.  In  Series  T.  II.  111.  square  analysers 
nrere  used,  and  for  IV.  and  V.  the  discs  already 
described. 
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These  data  give   the    following    ratios   between    the 
angles  of  incidence  and  refraction — 


• 

II. 

III. 

2-.1 
27 
30 

37 

!   IV. 

30 
27 

3  3 
37 

V. 

3'5 
27 
3  5 
32 

25 
30 

3  3 
I   3"2 

2*5 

30 
3'o 
3-4 

and   the    following  ratios   between   the    sines   of   the 
angles  of  incidence  and  refraction — 

sin  t 


sin  r 


I. 

n. 

2*5 

III. 

25 

IV. 

1 

'    V. 

2*5 

1 

2*9 

'   25 

2-6 

2-8 

2-6 

2-6 

1   3*d 

33 

3'o 

2\I 

30 

28 

29 

29 

3  4 

3 '4 

3'x 

Taking  the  results  as  they  thus  appear,  I  think  they 
justify  the  conclusion  that  the  more  probable  relation 
between  electrical  incidence  and  refraction  is  as  the 
sines  of  their  respective  angles.  And  further,  as  the 
experimental  difficulties  are  overcome  and  the  inherent 
sources  of  error  appreciated,  this  relation  may  be  still 
more  rigidly  found  to  obtain. 

This  electro-chemical  method  being  new,  it  would 
be  well  to  supplement,  if  possible,  the  evidence 
It  has  furnished  of  the  laws  of  electric  refraction  by 
one  based  on  more  familiar  principles.  I  am  engaged 
in  perfecting  a  method  founded  on  those  employed  by 
De  la  Rive  in  1825,  and  by  Professor  Adams  in  1875, 
for  investigating  the  laws  of  electric  distribution  in 
electrolytes,  which  I  believe  will  demonstrate  in  another 
way  the  main  facts  set  forth  in  this  communication. 

Ccuclusions. 

I.  Electricity  passes  without  alteration  of  direction 
from  one  electrolytic  medium  to  another  differing 
from  it  in  conductivity,  when  the  course  is  perpendicular 
to  the  surfaces  of  contact. 

II.  Electricity,  on  passing  obliquely  from  one  medium 
to  the  other,  suffers  refraction,  and  in  the  same  plane ; 
towards  the  perpendicular,  when  from  a  better  to  a 
worse  conductor,  and  from  the  perpendicular  when  from 
a  worse  to  a  better  conductor. 

III.  The  refraction  increases  or  decreases  as  the 
media  recede  from  or  approach  one  another  in  con- 
ductivity. 

IV.  The  refraction  increases  as  the  incidence  in- 
creases. 


FLETCHER'S  PATENT  DRAW  VICE. 


The  peculiarity  of  this  new  form  of  draw-vice 
consists  in  the  fact  that  it  enables  linemen  to  strain 
up  telegraph  wires,  when  constructing  or  repairing 
a  line,  without  the  use  of  a  second  draw  vice  or 
any  of  the  usual  means  for  securing  the  wires  which 
have  hitherto  been  employed.    The  new  draw-  vice, 


which  is  shown  by  the  figures,  is  provided  with 
a  split  drum  on  which  the  slack  is  wound  and 
which  can  be  emptied  as  often  as  required,  so  that 
any  amount  of  sag  can  be  pulled  up.  When  the 
drum  is  full,  the  wire  is  secured  by  the  small  vice 
and  chain,  and  the  catch  knocked  off  with  a  key, 


when  the  surplus  wire  can  be  removed  from  the 
drum  and  cut  off ;  this  being  done  a  fresh  hold  is 
taken  and  the  drum  again  filled  and  emptied  until 
all  the  slack  wire  has  been  drawn  in  and  proper 
regulation  obtained.  Messrs.  Thewlis  and  Griffith, 
of  the  Phoenix  Works,  Warrington,  are  the  sole 
manufacturers  of  the  new  implement,  which  is  the 
invention  of  Mr.  Fletcher,  the  Engineer  to  the 
North  Western  Railway  Company. 


DESIGN  FOR  A 
TELEGRAPH     CABLE     SHIP. 

The  register  dimensions  for  this  design  are  as 
follows :— Length  230  feet,  breadth  32  feet,  depth  of 
hold  1 7  feet,  and  a  gross  register  tonnage  of  about  x,ooo 
tons.  The  ship  is  specially  designed  for  the  purpose 
of  laying  and  repairing  submarine  cables,  and  pos- 
sessing Uie  most  suitable  accommodation  for  those 
in  charge  and  the  crew.  The  vessel  is  arranged  for 
a  p2ur  of  compound  (high  and  low  pressure)  marine 
engines,  working  at  1,100  indicated  horse-power, 
and  capable  of  driving  her  at  a  speed  of  13*5 
knots  at  sea  ;  they  are  placed  well  aft  so  as  to  get 
the  principal  cable  tanks  in  the  fore-part  of  the  ship 
clear  of  the  screw  shaft.  The  boilers  are  two  in 
number,  of  the  cylindrical  multi-tubular  description, 
and  possessing  heating  surface  large  enough  to 
supply  the  engines  with  all  necessary  steam.  In 
the  boiler-room  are  two  smaller  boilers,  one  or  bodi 
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for  the  ordinary  work  of  the  ship's  winches,  steam 
capstan,  steam-steering  gear,  &c.,  and  both  com- 
bined in  connection  with  the  forward  cable  gear. 
Immediately  ahead  of  the  boiler-room  is  the  large 
main  tank,  it  is  circular,  and  water-tight,  right 
up  to  the  main-deck,  with  a  water-tight  man- 
hole on  the  forward  side,  which  may  be  opened 
when  necessary,  so  as  to  pass  cable  between  decks. 
In  the  centre  of  this  tank  is  a  telescopic  iron  cone 
suitable  for  keeping  fresh  water  in,  if  going  on  a 
long  voyage.  The  feed  and  discharge  pipes  h-om 
this  tank,  as  well  as  all  the  tanks,  are  connected  with 
a  special  donkey  pumping-enginc,  situated  in  the 
engine-room,  and  under  the  management  of  the 
ship's  engineers  (deck-pumps,  driven  by  steam 
winches  generating  noise,  and  requiring  lengths  of 
hose,  being  thus  avoided).  This  tank  is  31  feet  in 
diameter,  and' 15  feet  deep,  and  capable  of  holding 
2S0  knots  of  deep  sea  cable  without  difficulty,  and 
therefore  occupies  the  main  cable-carrying  capacity 
of  the  ship.  The  next  tank  has  a  special  feature, 
inasmuch  as  it  consists  of  a  double  tank,  placed  one 
inside  the  other,  the  outer  one  being  the  full  width 
of  the  ship  at  this  part,  while  the  inner  is  also  circular 

ii8  feet  in  diameter)  and  contains  the  grapnel  rope. 
*he  small  tank  forward  for  the  picked-up  or  other 
cable  is  placed  on  the  top  of  the  water-ballast  tank, 
and  all  three  tanks  are  made  as  large  as  the  form  of 
the  vessel  will  permit.  There  is  another  tank  aft, 
just  forward  of  the  saloon,  and  principally  used  for 
holding  "  shore  end,"  or  the  heavier  type  of  cable, 
but  it  IS  handy  for  any  kind  that  may  come  to  hand. 
The  black  line  going  ail  from  the  main  tank  indicates 
the  cable  as  it  passes  through  the  eye  of  the  tank, 
over  the  guide  pulleys  on  deck,  through  the  alley- 
way on  the  port  side  tothe  jockey  machinery,  where 
any  tendency  to  kink  is  taken  out  of  it,  or  in  other 
words,  it  is  straightened,  before  taking  three  or  four 
turns  round  the  paying-out  drum,  after  leaving 
which,  it  passes  over  a  guide-pulley,  underneath  the 
dynamometer,  and  over  the  stern  pulley  into  the 
sea. 

It  will  be  seen  from  the  deck  plan,  that  the 
cable,  and  all  after  paying-out  gear  connected 
with  it,  is  kept  well  out  to  the  ships  port  side ;  by 
this  means  we  get  all  the  available  space  that  can 
be  had  on  the  main-deck,  either  for  working  the 
ship  or  any  other  purpose.  On  the  other  side  of  the 
ship,  and  opposite  the  stern  pulley,  is  placed  Sir 
W.  Thomson's  large  and  small  sounding  machines, 
for  the  purpose  of  making  a  careful  survey  of  the 
bottom  of  the  sea. 

At  the  forward  end  of  the  ship  is  the  picking- 
Dp  repairing  gear.  Here  again  a  full  line  indi- 
cates die  direction  of  the  cable  as  it  is  picked  up 
over  the  bows  of  the  vessel  and  passed  into  the 
double  tank.  Beginning  at  the  bow  sheaves  (of 
which  there  may  be  two  or  three,  some  telegraph 
engineers  preferring  the  one  number,  and  some  the 
other),  we  pass  inboard  to  the  dynamometer,  which 
is  placed  midway  between  two  sets  of  guide-pulleys, 
the  one  on  the  raised  forecastle-deck,  and  the  other 
on  the  main-deck,  elevated  to  the  same  level.  This 
lynamometer,  as  in  the  case  of  the  one  aft,  is  used 
for  measuring  the  strain  brought  to  bear  on  the 
g[rapnel  rope  or  cable.  Close  to  the  bow  sheaves 
ntends  a  light  iron  grating  platform  for  men  stand- 
jig  on  and  manipulating  the  work  of  grappling  and 
ricking-up,  Slc,    The  top  of  the  picking-up  drum 


just  appears  about  12  inches  above  the  main-deck, 
while  the  whole  of  the  machinery,  consisting  of  a 
pair  of  strong  horizontal  engines,  is  firmly  fixed  on 
the  lower  deck,  which  is  specially  strengthened  to 
support  them.  The  engines  receive  steam  from  two 
smaller  special  boilers  (before  mentioned),  or  from 
the  main  boiler  as  desired,  while  the  whole  of  the 
starting  handles  and  brake-gear  for  manipulating  the 
compound  right  and  left-handed  gear  are  so  con- 
veniently placed  on  the  main-deck  that  one  man, 
by  watching  the  large  dynamometer  scale  (which  is 
marked  with  large  figures  on  its  aft  as  well  as  its 
forward  side),  and  the  directions  of  the  engineer 
or  officer  in  charge,  can  manage  them  with  ease. 
Suitable  draw-off  gear  for  pulling  the  cable  when  it 
has  passed  the  picking-up  drum  towards  one  or  other 
of  the  tanks  is  fixed,  but  not  shown.  A  light 
narrow  gangway  extends  from  the  bridge-deck  to 
the  forecastle-deck  for  the  convenience  of  those 
in  charge  passing  to  and  fro  between  the  chart 
room  and  the  working  or  grappling-deck,  and 
this  greatly  facilitates  the  observation  and  guidance 
of  the  work. 

At  the  fore-end  of  the  boiler  casing  is  a  large 
and  commodious  testing-room,  conveniently  situated 
above  the  main-tank  (fitted  with  De  la  Rue's 
chloride  of  silver  cells,  two  of  Sir  William  Thomson's 
marine  galvanometers,  a  set  of  slides,  ordinary  resis- 
tance boxes,  speaking  instruments,  &c.,  &c.).  On  the 
top  of  it  is  placed  the  steering  compass,  wheel-house, 
and  chart-room,  and  aft  of  the  chart-room,  and  be- 
tween it  and  the  funnel,  is  the  steam-steering  gear, 
and  above  that  again  is  the  pilot  bridge.  On  the 
lower  deck,  entering  from  the  engine-room,  is  a 
spacious  and  handy  workshop,  fitted  up  with  two 
lathes,  drilling  and  slotting  machines,  grindstones, 
vices,  &c.,  capable  of  making  all  necessary  repairs 
for  the  ship's  engines,  cable  gear,  or  electrical 
instruments.  On  the  after-part  of  the  lower  deck 
is  the  saloon,  with  state-rooms  for  the  captain  and 
chief  electrician  on  one  side,  and  for  the  doctor 
and  the  other  electricians  on  the  other  side. 
Entrance  to  the  saloon  is  had  from  a  deck-house  on 
the  main  deck ;  the  after-part  of  this  house  forms 
a  smoking-room.  In  the  wake  of  the  small  after- 
tank,  on  the  one  side  is  the  steward's  room  and 
pantry,  and  on  the  other,  baths  and  w.c.'s  for  the 
saloon,  and  also  for  the  engineers.  The  after-end 
of  the  engine  and  boiler  casing  above  the  main- 
deck  is  extended  to  form  a  convenient  deck-house 
for  the  captain,  where  he  may  keep  chronometers, 
charts,  &c.,  and  generally  use  it  as  an  office  or 
sleeping  compartment  in  dangerous  or  hot  weather. 
Alongside  of  these  casings  are  the  officers'  and 
engineers',  carpenter's,  blacksmith's,  and  boatswain's 
berths  in  sidehouses,  and  the  whole  is  decked  over 
to  form  a  promenade  deck ;  Sir  William  Thom- 
son's patent  compass  being  placed  aft  on  this  deck 
as  a  standard  compass. 

In  the  fore-part  of  the  ship  is  the  accommodation 
for  the  firemen  and  seamen,  and  also  store-room 
and  sail-room.  Immediately  below  this  is  situated 
the  heavy  chief  cable  store,  while  there  is  a  space 
forward  for  buoys  and  large  grapnels.  The  vessel 
is  fitted  with  a  water  ballast  tank  in  the  fore-hold 
for  the  purpose  of  trimming  when  at  work.  On 
the  forecastle  instead  of  the  usual  cat  and  fish 
davits  is  alight  but  strong  iron  crane, ^lacftAvcL>!aRk 
centre  of  the  dfeck»  Mid  maA<&  Vi  v«\xi^Q^^'^  5»?^ 
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Tbe  rope  ma^  be  worked  by  tbe  steKm 
IS  for  heiT7  lifts.  It  is  rery  suitable  for 
ig  or  lowering  tbo  ancbor  or  grapnels,  or 


itiag  the  bama  out  of  the  fore-peak  on  to 
ck,  and  may  be  easily  lowered  flat  cm  deck 
laniied.  Immediately  behiDd  it  is  tbe  capstan. 


wrongfat  by  a  chain  from  the  (team  windlast,  wbicli 
it  on  the  main-deck  at  the  break  of  the  forecastlOt 
between  the  extended  wines. 

The  Brst  coasideration  in  the  design  has  been 
the  separate  stowage  of  as  much  cable  as  possibla 
of  the  different  types  required,  compatible  with  the 
sixe  of  vessel ;  secondly,  the  easy  manipulation  of 
the  same,  whether  for  paying  out  or  repairing 
purposes,  with  large  comm<>dious  forward  working 
deck ;  thirdly,  great  steaming  power,  so  as  to 
arrive  on  the  ground  with  as  little  delay  as  possible ; 
and  fourthly,  the  comfort  of  those  in  charge  at  well 
as  the  crew  consistent  with  operations  in  warm 
climates. 

I  have  to  acknowledge  tbe  assistance  of  Ur. 
Logan,  draughtsman  to  Messrs.  Aitkin  A  Hansel, 
shipbuilders,  Whiteinch,  Glasgow,  in  preparing 
scale  plans. — A,  J. 

[The  illastration  in  the  foregoinfr  descriptiaa  is  from 
the  design  shown  by  Mr.  A.  Jamieson,  Principal,  College 
of  Science  and  Arts,  GlasFow,  at  his  lecture  on  "  Laying 
ani]  Repaiiin;;  Cables,"  Naval  and  M&rine  Engineering 
Exhibition,  Glasgow.  We  have  so  often  heard  oE  old 
stearasTS  being  turned  into  telegraph  ships,  and  going 
at  a  snail's  pace,  with  all  sorts  of  inconveniences,  that 
we  shall  he  happy  to  receive  froni  our  readers  any 
criticisms  or  plans  of  other  cable  ships  and  cable  eeai. 

-En.  T.J.]' 


TELEPHONE  PERTURBATIONS. 

r#  f*#  Sditar  of  Thb  TatECBAPHIC  J( 


Sia, — Your  correspondent  "Induction,"  ie. his  letter 
to  you  dated  zjrd  ult.,  raises  certain  points  which,  with 
your  kind  pormiision,  I  shall  endeavour  to  answer  very 
briefly. 

First,  "Is  it  correct  to  say  that  the  wind  'seta  np 
currents'  in  the  wires f  Are  not  these  peculiar  noises, 
if  they  ai«  really  caused  by  (he  wind,  simply  waves  of 
sound F  "  In  my  previous  communication,  which  yon 
were  good  enough  to  publish,  I  said  that  these  sounds 
were  probably  caused  by  the  currents  set  up  in  the 
wires  by  tbe  vibratory  motion  imparted  to  them  ^n  a 
magnetic  medium)  by  the  wind.  1  think  the  experi- 
ments of  M.  Gaifle  and  others  show  that  these  sounds 
arc  due  to  electrical  rather  than  mechanical  causes. 

Secondly,  another  series  of  experiments  conlinns 
the  accuracy  oF  what  I  have  already  stated,  namely, 
that  when  telegraph  and  telephone  circuits  ace  put  to 
the  same  earth-pUtes  the  working  of  the  former  is 
reproduced  in  the  latter. 

The  telephones  used  in  the  experiments  were  tbe 
Bell  and  the  Gower-Bell. 

The  resistances  of  the  earth  0*3  and  i'^  ohm 
respectively,  and  neither  of  them  ran  for  any  distance 
alenKside  wires  in  actual  use. 

Thirdly,  I  have  failed  to  learn  that  any  telephone 
company,  or  even  the  Post.Ofiice,  expects  its  renters  to 
examine  the  connections  of  their  apparatus  when  a 
fault  occurs.  Not  sharing  "  Induction's "  elevated 
opinion  of  the  average  lineman  and  his  detector,  I  am 
inclined  to  believe  that,  given  a  few  ample  practical 
rules,  the  renter  with  his  galvanometer  could  he  •« 
much  relied  upon  for  makiev  testa  %&&.  lutVXwiNn^'^'K 
apparatns  sboTl.<niciut.e&.  »  <&n  v 
more  than  state  ir  "-'-  "  ' 


"  XAAoe.  A\'ft»««*'^'-° 
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the  fault  was  or  was  not  at  his  office,  surely  he  would 
indicate  where  the  lineman  should  or  should  not  be  sent. 

But  every  town  and  village  does  not  possess  its 
lineman,  and  it  is  to  renters  in  such  unhappy  places 
that  galvanometers  would  be  most  useful,  saving,  as 
they  undoubtedly  would,  unnecessary  visits  of  the 
lineman  with  his  "  detector,"  time  and  inconvenience. 

**The  cost  of  the  galvanometer  and  the  resistance 
they  add  to  the  circuit  are  considerations  so  important 
that  even  on  short  telegraph  circuits  their  use  has  been 
abandoned." 

If  I  am  not  misinformed,  the  case  referred  to  is  an 
isolated  one,  and  although  there  are  no  galvanometers, 
there  are  two  wires  between  the  offices,  and  at  one  of 
the  offices  there  is  every  facility  for  testing.  Again,  if 
galvanometers  are  so  objectionable  on  short  lines,  they 
must  be  equally  so  on  long  ones,  and  no  mention  is 
made  of  their  removal  from  the  latter  or  from  the  short 
circuits  already  supplied  with  them. 

Yours  faithfully, 
TELEPHONE. 

MOLECULAR  TORSION  AND  MOLECULAR 

MAGNETISM. 

To  the  Editor  of  The  Telegraphic  Journal. 

SiR.^Having  recently  noticed  that  some  of  the  chief 
facts  in  a  paper  on  "  Permanent  Molecular  Torsion  of 
Conducting  Wires  produced  by  the  Passage  of  an 
Electric  Current,"  published  in  your  Telegraphic 
Journal  of  April  i5lh,  1881,  and  described  in  that 
paper  as  being  "  new,"  and  also  some  additional  ones 
contained  in  a  paper  on  "  Molecular  Magnetism  "  in 
your  periodical  June  ist  and  isth,  1881,  were  previously 
observed  and  described  in  a  communication  on 
"  Electro-torsion"  in  the  Phil.  Trans,  of  the  Roy. 
Soc.  for  the  year  1874,  I  shall  feel  obliged  if  you  will 
make  equally  known  the  following  remarks. 

In  the  paper  on  Electro-torsion  it  was  shown  that  the 
passage  of  electricity  through  an  iron  or  steel  wire 
changes  the  structure  of  the  metal  and  communicates 
to  it  a  permanent  molecular  twist,  and  in  addition,  that 
this  molecular  twist  produces  a  visible  movement  of 
the  free  end  of  the  wire  turning  in  the  direction  of  the 
twist  it  has  received ;  and  thus  not  only  have  the 
molecules  in  some  extraordinary  way  rearranged 
themselves  into  a  permanent  twist,  but  have  also 
given  external  indication  of  so  great  a  change  having 
taken  place.  Also  that  the  strain,  which  remains  a 
constant,  instantly  disappears  or  diminishes  upon  the 
production  of  longitudinal  m<ignetism  in  the  wire. 

Various  other  facts,  such  as  the  necessity  of  having  a 
magnetic  metal  ;  that  the  action  of  electricity  in 
producing  a  permanent  strain  in  iron  is  exceedingly 
quick  ;  that  longitudinal  magnetisation  was  also  quick 
in  reducing  the  stiain  ;  that  a  constant  movement  of 
the  iron  wires  of  telegraphs  by  this  electro-torsional 
action  tends  to  occur ;  and  that  these  torsional  states 
are  related  to  electro-magnetic  sounds,  &c.,  &c.,  are 
there  recorded.  The  following  are  some  quotations 
from  that  paper: — 

Page  531 .  •*  The  torsions  may  be  produced : — (ist)  By 
the  passage  of  axial  currents  alternately  in  opposite 
directions ;  (2nd)  by  the  alternate  passage  of  coil  cur- 
rents and  axial  ones  ;  (3rd)  by  the  simultaneous  pas. 
sage  of  both  ;  and  (4th)  by  the  temporary  passage  of  an 
axial  current  during  the  continuance  of  a  coil  one,  or 
vice  versa.  The  first  and  second  methods  yield  only 
very  small  torsions,  and  the  third  and  fourth  produce 
exceedingly  large  ones." 

Page  532.  "  I  tried  wires  of  platinum,  silver,  copper, 

lead,  tin,  cadmium,  zinc,  magnesium,  aluminium,  brass 

and  German  silver,  also  a  zinc  rod  275  mm.  long  and 

II  mm,  thick,  and  applied  the  currents  in  various  ways, 

jbut  obtained  no  signs  of  torsion  J* 


Page  533.  "The  law  of  the  phenomena  in  iron  isu 
follows : — A.  With  an  axial  current,  A  current  fol- 
lowing from  a  south  to  a  north  pole  produces  a  left« 
handed  torsion,  and  one  from  a  north  to  a  south  pole 
produces  a  right-handed  one.  B.  IVith  a  coil  current. 
A  coil  current  with  its  north  pole  below,  circulating 
round  a  vertical  rod  of  iron  through  which  an  electric 
current  proceeds  upwards,  produces  left-handed  torsion* 
and  a  reverse  one  produces  right-handed  torsion,  in  the 
sense  already  employed. 

**Each  of  these  laws,  but  the  latter  one  the  most 
frequently,  is  affected  in  a  very  limited  proportion  of 
cases  by  the  order  of  succession  in  which  the  currents 
arc  applied." 

Page 533.  "Torsions producedby electric  currents  only 
are  reversed  by  reversing  either  of  the  currents,  but 
those  produced  by  the  combined  influence  of  a  coil 
current  and  previous  mechanical  twist  were  not." 

Page  534.  •'  To  produce  electro-torsion  freely  requires 
the  application  of  a  coil  current  and  of  an  axial  one  ii> 
the  iron  itself,  and  although  the  former  alone,  only 
slightly  twists  a  bar  or  tube  of  iron  which  has  beeo 
previously  subjected  to  mechanical  torsion,  or  does  not 
twist  it  at  all  if  it  is  free  from  such  previous  strain  (see 
p.  533),  it  leaves  a  residuary  condition  in  the  iron  which 
renders  the  bar  capable  of  being  afterwards  freely 
twisted  in  opposite  directions  by  opposite  electric 
currents  passed  axially  through  it;  ana  the  opposite 
magnetic  polarities  conferred  by  opposite  directions  of 
the  coil  current  enable  an  electric  current  passed 
axially  in  one  direction  through  the  bar  to  produce 
opposite  directions  of  torsion.  It  follows  from  this,, 
that  the  direction  of  longitudinal  magnetic  polarity 
can  be  ascertained  by  means  of  the  direction  ol 
electro-torsion. 

"As  in  each  of  these  experiments  with  an  axial 
current  in  the  iron  itself  the  first  movement  of  torsion 
in  either  direction  was  a  large  one,  and  the  needle  only 
slightly  returned  towards  zero  on  the  cessation  of  the 
current,  the  temporary  action  of  an  axial  current* 
succeeding  a  coil  one  leaves  an  iron  bar  in  a  twisted 
state,  and  the  direction  of  the  twist  is  opposite  with 
opposite  directions  of  the  axial  current.  The  results 
also  show  that  when  torsions  are  produced  by  this 
method,  detorsion  is  prevented  by  some  coercive  or 
retaining  influence  within  the  bar  itself,  and  thus 
potential  mechanical  power  becomes  stored  up  in  the 
iron.'* 

Page 536.  **  In  every  instance  in  which  torsion  occurred 
there  was  sound  emitted,  and  in  every  case  where  no- 
sound  was  produced  no  torsion  took  place  ;  probably, 
therefore,  the  two  phenomena  are  mutually  related, 
and  the  torsion  is  dependent  upon  the  cause  which 
produced  the  sound." 

Page  536.  "  It  is  manifest  from  a  consideration  of  the 
torsions  and  sounds  that  an  electric  current  passed 
through  iron  in  a  more  or  less  magnetised  state  pro- 
duces a  molecular  movement  and  a  change  of  position 
of  its  particles,  and  that  the  new  position  continues  as 
long  as  the  current.  Also  that  on  the  cessation  of  the 
current  the  particles  make  very  little  movement,  and 
return  only  a  small  extent  towards  their  original 
positions,  because  little  or  no  sound  occurs,  and  only  a 
small  amount  of  detorsion  then  takes  place.  Also 
that  an  electric  current  in  the  opposite  direction 
produces  a  similar  set  of  changes,  except  that  the 
changes  are  in  the  reverse  direction." 

Page  537.  "  It  must  not  be  forgotten  that  in  all  these 
experiments  terrestrial  magnetism  operates,  and  more 
or  less  influences  the  results ;  also  that  the  iron  is  liable 
to  have  its  residual  magnetism  weakened  by  the  repeated 
passage  of  an  axial  current  in  either  direction  through 
it,  and  if  the  lower  end  of  it  is  a  north  pole,  the 
polarity  is  often  reversed,     A  single  Contact  ol  the 
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tttery  is  sufficient  to  remove  the  polarity  if  the 
irrent  is  powerful  and  the  iron  wire  a  small  one. 
"  In  consequence  of  not  being  able  to  maintain  a  bar 
r  wire  of  iron  perfectly  free  from  longitudinal  magne- 
sm  during  the  passage  of  an  axial  current  through  it 
hilst  in  a  vertical  position,  and  the  difficulty  of  detect- 
\g  minute  torsions  with  the  bar  in  a  horizontal  one, 
was  unable  to  ascertain  if  an  nxial  current  alone 
"ould  produce  torsion  by  experimenting  with  a  de- 
lagnetised  iron  bar  at  right  angles  to  the  magnetic 
leridian.  But  as  the  magnitudes  of  the  torsional 
ffects  of  an  axial  current  increase  with  the  strength  of 
ae  longitudinal  magnetic  polarity  of  the  iron,  and 
pposite  longitudinal  magnetic  polarities  enable  each 
zial  current  to  produce  opposite  torsions,  it  is  highly 
robable  that  if  a  vertical  iron  rod  or  wire  could  be 
maintained  in  as  perfectly  a  magnetised  state  in  a 
)ngitudinal  direction  as  it  can  in  a  transverse  one,  an 
xial  current  alone,  like  a  coil  one  alone  {see  p.  533), 
ould  produce  little  or  no  torsion." 
Page  540.  "  The  sudden  cessation  of  torsion  after  the 
rst  axial  current  in  steel,  and  the  much  more  gradual 
sssation  of  it  in  iron,  are  quite  conspicuous.  The 
let  that  the  magnitudes  of  the  first  torsions,  both  in 
on  and  steel,  are  smaller  with  a  north  pole  below 
lan  with  a  south  one,  agrees  with  the  view  that  the 
uignitude  of  the  movements  depends  upon  that  of  the 
»iduary  longitudinal  magnetism." 
Page  541.  ••  To  produce  torsion  freely  requires  the 
ro currents  {see  section  10,  p.  535),  and,  although  each 
irrent  alone  will  produce  its  own  magnetic  effect, 
either  alone  will  twist  the  bar  if  the  iron  is  free  from 
lechanical  strain.  The  results  also  show  that,  although 
coil-current  alone  produces  no  torsion  in  an  annealed 
on  bar  {see  p.  533),  the  previous  passage  of  a  current 
lially  through  the  bar  puts  the  iron  into  such  a  mag- 
!tic  state  that  it  becomes  capable  of  being  afterwards 
eely  twisted  in  opposite  directions  by  opposite  coil 
trrents,  and  that  opposite  axial  currents  cause  the  iron 
assume  two  opposite  directions  of  such  state,  because 
cy  enable  one  direction  of  coil  current  to  produce 
>posite  directions  of  torsion.  The  results  further  show 
At  the  two  ends  of  an  iron  rod,  wire,  or  tube,  through 
bich  an  electric  current  has  been  axialiy  passed, 
>ssess  opposite  properties. 

'*  It  appears,  also,  that  each  of  the  opposite  longitu- 
nal  magnetic  states  produced  by  the  two  directions  of 
W  current  is  different  from  each  of  the  conditions 
"oduced  bv  opposite  axial  currents,  because  previous 
agnetisation  of  an  iron  bar  by  a  coil  current  in  either 
rection  did  not  enable  the  subsequent  magnetisation 
that  bar  by  an  opposite  coil  current  to  produce 
ist,  whereas  the  previous  passage  in  either  direction 
an  axial  current  through  it  did  enable  such  sub- 
quent  treatment  of  it  to  produce  torsion  ;  and,  further, 
cause  an  axial  current  aoes  not  lengthen  an  iron  bar 
*e  p.  530),  but  a  coil  current  does ;  the  acoustic 
iects  of  the  two  directions  of  current  are  also  different 
>mpare  section  12  and  23).  All  these  conclusions 
ree  with  the  view  that  the  axial  current  imparts 
leless  magnetism  tangentially  to  the  outer  layer  of 
>lecules  of  the  iron,  and  that  each  of  the  four  diffe- 
it  directions  of  current  imparts  to  the  free  end  of 
t  iron  a  different  property. 

*  As  in  each  of  these  experiments  with  a  coil  current 
i  first  movement  of  torsion  was  a  large  one,  and  the 
lex  returned  only  a  small  distance  back  on  cessation 
the  current,  the  temporary  action  of  a  coil  current 
xeeding  an  axial  one  (like  that  of  an  axial  current 
seeding  a  coil  one,  see  section  10)  leaves  an  iron 
-  in  a  twisted  state;  and  the  direction  of  that  twist 
jpposite  with  opppsite  directions  of  the  coil  current. 
this  method,  therefore,  as  well  as  by  the  previous 
e  {see  section  10),   detorsion  is  prevented  by  some 


influence  within  the  bar,  and  mechanical  power  becomes 
stored  up. 

•'  The  results  of  these  experiments,  and  of  those 
previously  described  {see  section  10),  show  that  the 
direction  of  torsion  in  all  of  ihcm  depends  upon  that 
of  each  of  the  two  currents,  and  that  it  was  reversed 
by  reversing  either  the  axial  or  coil  current,  but  not  by 
reversing  both.  They  also  prove  that  the  directions  of 
torsion  produced  by  a  coil  current  succeeding  an  axial 
one  are  identical  with  those  produced  by  an  axial 
current  following  a  coil  one." 

Page  542.  "  The  magnitudes  of  the  torsion  produced 
by  coil  currents  succeeding  axial  ones  averaged  about 
two-fifths  of  those  produced  by  axial  currents  succeed- 
ing coil  ones." 

Page  543.  "  The  magnitude  of  the  torsion  produced 
by  a  given  current  depends  not  only  upon  the  kind  of 
current  which  immediately  precedes  it,  but  also  upon 
the  description  of  current  which  precedes  that  one.  An 
axial  current  in  a  given  direction  succeeding  a  coil  one 
nearly  always  produced  a  greater  torsion  if  the  coil 
one  was  preceded  by  an  axial  one  in  the  opposite 
direction  than  if  it  followed  one  in  the  same  direction. 
A  similar  but  less  general  result  occurs  with  coil 
currents  succeeding  axial  ones. 

"  Alternate  coil  and  axial  currents,  therefore,  produced 
the  largest  torsions  when  both  kinds  of  currents  were 
alternately  reversed  in  direction.  The  torsions  in 
general  produced  by  alternate  currents  appear  to  be 
due  not  only  to  the  energy  of  the  acting  current,  but 
also  to  the  liberated  potential  energy  ol  the  residual 
magnetism  left  by  previous  currents." 

Page  544.  "  In  every  instance  a  coil  current  acting 
alone  produced  a  sound,  both  at  its  commencement 
and  termination,  the  former  being  the  loudest  and  the 
latter  more  metallic  ;  and  by  repetition  of  the  current 
in  the  same  direction  the  two  sounds  were  more  feeble. 
Coil  currents  succeeding  axial  ones  also  produced 
sounds  both  at  their  commencement  and  cessation,  the 
former  being  in  every  case  louder  and  more  dull,  and 
the  latter  feebler  and  more  metallic  {see  also  section 
24),  and  by  repeating  the  coil  current  in  the  same 
direction  the  two  sounds  were  more  feeble. 

••  The  residuary  axial  current  state  is  destroyed  by  a 
red  heat,  and  is  but  little  restored  by  cooling  the  wire 
whilst  in  a  direction  at  right  angles  to  the  terrestrial 
magnetic  meridian." 

Page  545.  '•  As  an  axial  current  passed  through  a 
recently  annealed  rod  of  iron  or  steel  leaves  it  in  a 
different  physical  state  (without  twisting  it),  and  one 
succeeding  a  coil  current  leaves  the  bar  in  a  twisted 
condition,  it  is  evident  that  iron  possesses  a  retentive 
power,  not  only  for  the  influence  of  a  coil  current,  but 
also  for  that  of  an  axial  one,  and  that  the  residuary 
axial  current  state  may  exist  with  or  without  the  con- 
dition of  twist. 

"  In  consequence  of  this  retentive  power  of  iron  and 
steel  for  those  efTec:s,  both  the  direction  and  the 
magnitude  of  the  torsions  in  every  case  depends  not 
only  upon  the  kind  and  direction  of  the  currents  being 
applied,  and  upon  the  condition  of  the  rod  with  regard 
to  previous  mechanical  strain,  but  also  upon  the  state 
of  it  with  regard  to  both  those  robiduary  influences," 

Page  546.  "  It  required  more  persistent  treatment  to 
remove  the  residual  effect  of  a  coil  current  than  that 
of  an  axial  one,  probably  partly  because  the  influence 
of  terrestrial  magnetism  assisted  in  maintaining  the 
former  and  in  removing  the  latter. 

**  Although  it  requires  a  series  of  alternately  opposite 
axial  currents  to  remove  the  residual  effect  of  a  coil 
one,  and  a  number  of  alternately  reversed  coil  currents 
to  remove  that  of  an  axial  one,  a  single  opposite  coil 
current,  also  a  single  opposite  axial  one,  each  of 
sufficient  power,  respectively  produce  those  effects.     It 
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would  appear  from  this  that  the  two  states  produced  by 
opposite  coil  currents  (or  axial  ones)  are  incompatible 
and  cannot  co-exist,  and  that  a  coil  current  acts  in  a 
more  mechanically  advantageous  way  in  obliterating 
the  effect  of  an  opposite  coil  current  than  in  removing 
that  of  an  axial  one,  and  an  axial  current  acts  more 
effectively  in  effacing  the  influence  of  an  opposite  axial 
one  than  in  reversing  or  removing  that  of  a  coil  one." 

Page  547.  "  The  residual  effect,  both  of  a  downward 
and  of  an  upward  axial  current,  was  much  more  persis- 
tent in  steel  than  in  iron,  and  we  may  conclude  that 
steel  possesses  in  a  greater  degree  than  iron  a  coercive 
power  for  the  influence  of  an  axial  electric  current." 

Page  548.  *'  The  magnitude  of  the  first  torsion  pro- 
duced by  a  current  is  specially  liable  to  be  affected 
by  various  mechanical  and  magnetic  conditions  of  the 
axial  wire  or  rod,  which  may  be  very  readily  over- 
looked." 

Page  549,  "  The  largest  torsions  were  produced  by 
axial  currents,  and  the  smallest  by  coil  ones ;  therefore 
the  former  left  the  smallest  residual  effects." 

Page  552.  "  As  real  torsion  and  detorsion  can  only 
be  detected  and  measured  by  the  aid  of  a  proper  zero- 
point,  it  is  necessary  to  have  the  wire  well  annealed  and 
tree  from  magnetism  and  mechanical  twist  before  com- 
mencincf  a  series  of  experiments,  and  not  to  disturb  the 
zero-pomt  by  mechanical  motion  of  the  apparatus.  A 
very  effectual  way  to  remove  the  residual  effects  of 
both  coil  and  axial  currents  is  to  heat  the  rod  or  wire 
to  redness  whilst  in  a  direction  at  right  angles  to  the 
magnetic  meridian,  and  allow  it  to  cool  in  that  position 
without  disturbing  it  {see  section  24).  A  more  con- 
venient but  less  perfect  way  is  to  repeatedly  and  simul- 
taneously pass  a  coil  current  producing  a  south  pole 
below,  and  an  axial  one  of  proper  relative  strength  {see 
section  37,  p.  555),  and  stop  the  two  currents  simul- 
taneously ;  the  pointer  will  then  settle  very  near  zero, 
and  the  wire  will  only  possess  the  usual  magnetism 
induced  by  terrestrial  influence. 

"The  two  conditions,  or  rather  directions,  of  mag- 
netic condition  were  observed  to  co-exist  in  the  same 
wire  in  many  of  the  experiments.  All  rods  or  wires  of 
iron  or  steel  in  which  there  remained  the  effect  of  an 
axial  current  were  at  the  same  time  in  a  more  or  less 
longitudinally  magnetic  state  by  the  influence  of  ter- 
restrial magnetism,  and  could  then  be  twisted  by  the 
application  cither  of  a  suitable  coil  current  or  of  an 
axial  one. 

*'  The  view  that  the  two  conditions  are  to  some 
extent  distinct  and  independent  agrees  with  the  fact 
that  a  suitably  powerful  coil  current  at  once  removes 
and  reverses  the  residuary  longitudinal  magnetic 
polaritv  in  a  soft  iron  wire,  but  only  gradually  removes 
the  residual  effect  of  an  axial  current,  and  does  not  at 
all  reverse  it  {see  section  27).  Each  axial  current  also 
transmits  its  own  characteristic  influences  through 
several  subsequent  coil  current  changes,  and  each  coil 
current  similarly  through  axial  current  changes,  in  a 
kind  of  hereditary  manner." 

Page  553.  "  There  was  a  special  difference  between 
the  torsions  produced  by  alternate  currents  and  those 
yielded  by  simultaneous  ones.  In  the  former  case,  on 
cessation  of  the  current,  the  pointer  only  slightly 
returned  towards  zero,  and  the  wire  remained  twisted 
(except  in  a  limited  number  of  special  instances,  see 
section  20,  p.  542,  and  section  32) ;  on  repeating  the 
current  in  the  same  direction  only  the  small  elastic 
torsions  occurred,  and  the  large  movements  in  the 
same  direction  could  only  be  obtained  by  reversing  the 
current,  and  then  again  repeating  it  in  the  original 
direction.  But  with  the  two  currents  flowing  simul- 
taneously, on  stopping  them  the  index  return^  nearly 
to  zero,  and  the  wire  did  not  remain  twisted ;  on  re- 
peating  the  currents  in  the  same  direction  the  very 


large  torsion  in  the  original  direction  was  a£;ain  pro- 
duced ;  and  any  number  of  such  torsions  could  be  con- 
secutively obtained  without  any  intervening  reversal  of 
the  currents.  It  is  evident,  therefore!  that  the  coercive 
force  or  condition  within  the  bar  which  retains  the  iron 
in  a  twisted  state  after  the  passage  of  alternate  coil 
and  axial  currents  is  either  overcome  or  does  not 
operate  when  simultaneous  currents  are  employed.** 

Page  554.  *'  The  very  much  greater  magnitude  of  the 
torsions  obtained  by  simultaneous  coil  and  axial  cur- 
rents was  probably  a  consequence  of  the  two  magnetic 
conditions  being  very  much  stronger  during  the  conti* 
nuance  of  the  currents  than  after  their  cessatioo.  Not 
unfrequently  with  an  iron  wire  1*75  mm.  thick  the 
first  movement  of  the  index  exceeded  25  miilimetres. 
The  torsional  push  is  not  limited  to  a  small  angle,  bat 
continues  through  the  entire  range  of  the  largest  arc 
through  which  the  pointer  can  be  made  to  swing,  even 
though  that  exceeds  one-third  of  a  circle." 

Page  554. "  With  the  two  currents  commenced  together 
and  terminated  also  simultaneously,  the  index  made  a 
very  large  movement  at  the  commencement  of  the 
currents,  remained  considerably  (though  much  less) 
deflected  during  their  continuance,  and  returned  nearly 
to  zero  on  their  cessation,  provided  the  two  currents 
were  of  proper  relative  degrees  of  strength." 

Page  555.  "  Simultaneous  and  divided  currents  on  the 
first  time  of  passing  produced  a  loud  and  dull  sound  on 
making  contact,  and  a  weaker  and  more  metallic  one 
on  breaking  contact,  but  by  each  repetition  in  the  same 
direction  the  reverse,  and  their  first  passage  produced 
louder  sounds  than  their  repetitions.^ 

Page 555.  "  As  the  magnitude  of  the  torsions  produced 
by  simultaneous  currents  depends  upon  both  currents, 
and  is  therefore  limited  by  the  weakest,  the  two  cur- 
rents must  be  properly  proportioned  to  each  other  in 
order  to  produce  the  maximum  degree  of  torsion." 

Page  556.  "  Iron  is  extremely  susceptible  of  being 
affected  by  an  electric  current,  and  consequently  every 
different  way  of  applying  the  two  currents  produoes  a 
difference  of  effect  upon  it." 

Page  557.  "  A  non-magnetised  iron  wire  is  not  visibly 
twisted  by  a  powerful  coil  current  (nor  axial  one)  alone, 
but  acquires  an  invisible  potent  condition  which  reveals 
itself  by  torsion  on  the  subsequent  passage  of  suitable 
currents." 

Page  557.  "  A  general  review  of  the  phenomena 
described  in  this  paper  shows  that  the  heredttaiy 
action  and  order  of  succession  of  the  various  currents 
affects  the  torsions  in  all  cases." 

Page  558.  "  It  would  appear  from  the  results  obtained 
that  in  iron  the  residuary  torsional  influence  of  the 
currents  generally  is  about  one-tenth  6f  that  exerted  by 
them  during  their  continuance.  In  steel  it  would  be  a 
much  greater  proportion  in  consequence  of  the  compa- 
rative small ness  of  the  torsions  yielded  by  that 
substance  with  simultaneous  currents.*' 

Page  559.  "  Except  with  alternately  opposite  coil 
currents  succeeding  an  axial  one,  iron  is  much  better 
adapted  than  steel  for  producing  large  torsions. 

"  It  is  probable  that  the  generally  smaller  torsions 
obtained  with  steel  than  with  iron  was  partly  doe  to 
the  greater  degree  of  mechanical  resistance  which 
that  substance  offers  to  torsion,  and  partly  to  its  dif- 
ferences of  magnetic  properties  and  chemical  compo- 
sition. Electro-torsion,  therefore,  affords  prospectivieir 
a  new  method  of  investigating  the  mechanical  ana 
magnetic  properties  and  the  chemical  compositioo 
of  magnetic  metals." 

G.  GORE. 
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CITY  AND  GUILDS  OF  LONDON   INSTITUTE 

EXAMINATIONS. 

To  the  Editor  of  T ME.  Telegraphic  Jourkal. 

Dbar  Sir, — The  results  of  the  Examinations  for  1881 
have  just  been  issued,  and  are  far  from  encouraging, 
either  to  teachers  or  students  after  six  months'  work. 
In  my  opinion,  this  result  is  chiefly  due  to  the  limited 
initructions  issued  to  teachers.  I  would  ask,  why 
CMinot  a  printed  syllabus  be  issued,  stating  how  far 
the  students  in  each  grade  will  be  examined  ?  This  is 
dooe  by  the  Science  and  Art  Department,  and  the  results 
aie  Car  more  encouraging,  as  all  know  their  work  and 
do  it,  instead  of  rambling  about  in  the  dark  all  over  a 
nbject,  as  is  the  case  at  present,  instead  of  concen- 
trating all  their  attention  each  session  on  what  is 
reelly  required.  It  is  to  be  hoped  something  of  the 
kind  will  be  issued  for  future  guidance. 

Yours  truly, 

A  STUDENT. 


Itotes. 


The   Brooks'    Underground    System.  —  On    page 

£06  we  give  an  account  of  the  tests  taken  on  the  new 
ingth  of  this  cable,  put  down  between  Vauxhall  and 
Oapham  Junction.  The  importance  of  this  system 
appears  to  be  growing  from  day  to  day.  Its  inventor 
chims  for  it,  and  justly  so  we  think,  that  it  has  the 
following  advantages,  viz: — ist.  Durability  when  com- 
pared with  all  other  kinds  of  insulation.  2nd.  Economy, 
Decanse  the  ordinary  number  of  conductors  at  present 
in  use  upon  the  railways  in  Great  Britain  could  be 
lenewed  oy  this  system  at  a  less  cost  than  by  overhead 
wires.  3rd.  That  the  chances  of  interruption  in  com. 
parison  with  overhead  wires  are  enormously  lessened. 
^tb.  That  the  insulation  of  the  wires  is  uniform, 
«nd  (by  the  use  of  oils  of  various  insulating  pro- 
perties) can  be  raised  or  lowered  at  pleasure.  5th. 
That  low  inductive  capacity  can  be  simply  and 
cheaply  obtained  by  enlarging  the  jute  coven ng,  thus 
enabling  long  circuits  to  be  worked  at  a  high  speed  by 
automatic  means.  The  above  desiderata  will,  we  think, 
be  deemed  important,  and  the  system  seems  to  bring 
into  view  a  near  future,  when  unsightly,  and  ever  in- 
creasingly dangerous,  overhead  wires  will  be  among 
the  things  of  the  past,  and  when  probably  telegraph 
rates  will,  through  increased  speed  and  economy,  be 
t^uced  from  one  shilling  to  at  least  half  that  price. 

Portable  Electricity. — At  the  Academy  of  Buda* 
t^st  certain  experiments  with  stored-up  electricity 
Were  lately  conducted  in  presence  of  the  professors, 
KHembers  of  the  administration,  &c.  It  is  said  to  have 
been  proved  that  electricity  can  be  stored  up  just  as 
itell  as  light,  gas,  steam,  &c.,  and  that  it  can  be  trans. 
Snorted  in  this  state.  The  experiments  were  conducted 
Bft'th  50  Faure's  accumulators,  and  consisted  in  igniting 
(Platinum  and  iron  wires,  the  production  of  electricity 
^d  its  effects,  and  in  the  conversion  of  electricity  into 
tHechanical  work.  With  these  accumulators  and  with 
ihe  help  of  a  Gramme  machine,  a  circular  saw  v^s  set 
in  motion  and  several  logs  of  wood  were  cut  up.  The 
E^rench  firm  who  had  these  experiments  performed 
)uuntain  that  the  expense  is  10  kreuzer  per  horse- 
power per  YiOViT.'^Oesterr  Ungarische  Post, 


The  Localisation  of  the  Bullet  in  President 
Garfield's  Bod  v. — The  daily  papers  have  announced 
that  success  has  attended  the  method  suggested  by 
Professor  Hughes  for  localising  the  bullet  in  the  body 
of  President  GarBeld.  The  arrangement  for  effecting 
the  object  in  view  is  of  a  very  simple  nature,  and  can 
be  easily  understood  by  reference  to  the  figure.  Two 
induction  coils,  each  having  a  primary  and  secondary 
wire,  have  their  primaries  connected  m  circuit  with  a 
battery  and  a  rheotome  (r),  so  that  a  number  of  current 
pulsations  are  continually  flowing  through  the  primaries. 
A  telephone  is  joined  in  circuit  with  the  two  secondary 
wires,  the  connections  being  so  much  that  the  induced 
currents  from  the  secondary  coils  tend  to  oppose  each 
other  and  produce  silence  in  the  telephone.  If  now  a 
bullet  or  mass  of  metal  be  brought  near  one  of  the 


induction  coils,  the  inductive  effect  disturbs  the  equi- 
librium of  the  arrangement,  and  sounds  are  heard  in  the 
telephone,  which  sounds  will  be  a  maximum  when  the 
mass  of  metal  is  nearest  the  coil.  By  adopting,  there- 
fore, the  arrangement  shown  in  the  figure,  and  movingthe 
left-hand  coil  over  the  locality  of  the  bullet,  3^,  in  the 
President's  body,  the  point  at  which  the  sound  was 
heard  to  be  loudest  indicated  the  nearest  point  to 
the  bullet.  To  ascertain  the  depth  of  the  latter  from 
the  surface,  it  was  only  necessary  to  hold  a  second 
bullet,  3,  near  to  the  second  induction  coil,  and  then 
to  advance  or  retreat  it  until  silence  in  the  telephone 
was  produced,  when  the  distance  of  b  from  the  coil 
indicated  at  once  the  depth  required.  We  must  con- 
gratulate Professor  Hughes  on  the  success  of  the 
experiment. 

Chromic  Acid  Element. — Chromic  acid  elements 
have  the  great  advantacrc  of  simplicity,  and  their  con- 
sumed portions  are  easily  replaced,  but  the  consumption 
of  materials  is  in  all  cases  disproportionately  great. 
The  reason  of  this  defect  is  that  on  the  contact  of  the 
zinc  with  the  sulphuric  acid  of  the  chromic  acid  mixture, 
hydrogen  is  evolved  and  is  then  oxidised  to  water  by 
the  oxygen  of  the  chromic  acid.  If  this  secondary 
process  can  be  suppressed  the  mixture  is  at  an  end. 
By  the  decomposition  of  chromic  acid  by  the  hydrogen 
evolved  in  the  element  there  is  formed  potash  chrome- 
alum.  This  salt  has  a  higher  specific  gravity  than  the 
solution  of  chromic  acid,  and  sinks  to  the  bottom  along 
with  the  solution  of  sulphate  of  zinc. 

If,  therefore,  the  zinc  is  laid  at  the  bottom  of  the 
glass  jar,  it  is  protected  from  direct  contact  with  the 
chromic  acid.  Instead  of  a  zinc  plate  it  is  better  to  use 
a  liquid  zinc  amalgam,  which  may  be  placed  in  a  small, 
shallow  beaker  in  the  bottom  of  the  jar. 

Such  elements  last  very  long ;  they  are  powerful,  and 
if  the  surface  of  the  carbon  is  large  enough,  more 
powerful  than  the  Leclanch^  element,  and  cheaper  -— 
Zoitschrift  f&r  angewandte  Slectricit'dts  Lehre. 
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A  PATENT  for  a  dynamo -electric  (No.  243,746,  dated 
April  7th,  1880)  has  recently  been  taken  out  in  the 
United  Siatei  by  Mr.  J.  1.  Wood.  In  this  machine, 
which  is  shown  by  the  figure,  the  circuits  From  the 
armature -sect  ions  are  taken  separately  to  the  lights  or 
other  working  devices,  then,  by  3  common  retura-con- 
dudor,  back  through  the  field-mngnets  to  the  opposite 
ends  of  the  armature-sections.    There  is 
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F  Gold. —  Gtotthus,  in  1 
experiments  on  the  decomposition  oi  water  by  mea 
of  the  battery,  observed  the  solution  o(  a  gold  w 

diluted  , 

a  gold  wire.  The  dissolved  gold  may  easily  be  detected 
by  means  of  stannous  chloride,  and  a  part  oF  the  gold  is 
deposited  at  the  negative  pole.  The  attack  of  £old  by 
means  of  sulphuric  or  nitric  adds  is  not  due  lo  the 
intervention  of  ozone,  but  simply  to  the  electric 
current. — II  Pragressn. 

L'.siTv  iNELECTRicMe.isiiRBMENTs. — Thcwantof  an 

international  system  has  been  stronely  felt,  and  the  mul- 
tiplicity of  the  measures  in  use  is  alarming  and  confus- 
ing, vfe  find  electromotor  forces  expressed  in  Daniell, 
Grove,  Bunsen,  Regnault,  Volt,  Siemens  x  Weber,  kc; 
strengths  of  current  in  Jacobi,  Weber, -^^  ^^V 
&c.  Those  measures  ate  particularly  unhappy  which 
ate  compounded  of  helerogcneous  systems,  e.g:, 
Siemens  x  Weber.  We  generally  console  otzrselvcs  with 
the  thought  that  I  S.  E.  is  about  as  much  as  1  Ohm,  i 
Daniell  about  equal  to  i  Volt,  and  i^.  --"  approximately 
equal  to  I  Weber,  though  we  here  commit  an  error  of 
7  per  cent.  What  would  be  thought  of  an  engineer 
vrho  mixed  up  Rhenish  and  English  measures  ?  We 
mutt  admit  that  the  inlroductlou  of  a  universal  ajstem 
of  electric  BKasarement  ii  extremely  difficuh.  Meu>uu 


of  length   and  weights  '■ 
formitjf  and  certainty  by 

but  the  preparation  of  norma!  elect; 
more  difficult.  Above  all.  a  trustworthy  normal  elnseot 
is  wanting.  In  order  to  produce  anything  useful,  it 
would  be  necessary  to  intrust  an  international  com- 
miltec  with  the  arrangement  and  management  of  the 
manufacture  of  such  normal  elements.  If  the  conli- 
tions  tor  attaining  equality  and  constancy  of  Ibe 
electromotive  forces  were  once  thoroughly  understorf, 
it  would  be  possible  for  a  carefully -con  ducted  minnlifr 
ture  lo  supply  the  wholeworld  with  a  suitable  meanue. 
Standard  galvanometers  could  also  be  supplied. 

A  further  task  for  a  congress  of  elrcCncians  wmU 
be  the  establishment  of  symbols  to  be  used  in  eqw- 
tions  tor  the  different  measures. 

Not  merely  in  the  system  of  measurement,  hot  m 
electric  terminology  there  is  enough  contusion.  Tfc 
term  intensity  is  applied  by  one  authority  to  the  stRD|lb 
of  the  current,  and  by  another  to  the  electromotiw 
force  of  the  electromotor.  Others  use  the  wordst 
tension,  electromotive  force,  and  potential  difference  la 
manifold  confusion.— Zfi/sf *«/(/">  augnaxidle  Btc- 
Iricitat. 

The  figure  here  given  represents  an  electm- 
magnetic  apparatus  patented  in  the  United  Stita 
(patent  No.  244,035,  dated  February  9th,  1881)  by  Mr. 
Moses  G.  Crane.  In  this  apparatus  there  itawia 
electro. magnet  and  induction  coil,  the  primacy  coilflf 
which  is  in  the  main  circuit,  combined  with  the  inw- 


pendent  retracting- magnet  in  circuit  with  the  seconiliiT 
coil  of  the  said  induction-coil,  whereby  a  migietic 
impulse  is  produced  in  the  said  rctracting-mifXC 
when  the  condition  of  the  main  current  in  the  priouiT 
coil  is  changed,  so  that  the  effect  of  a  reversal  in  tbe 
main   current  is  effected  although    no  reversal  lita 

Revntrb's  Constant  Eleuent. — The  liquids  mrf 
in  this  battery  have  been  till  lately  kept  secret-  Tbe 
line  plate  is  immersed  in  a  solution  made  up  asfolliwi: 

i,aoo  parts  water,  300  parts  carbonate  of  sodi.  IW 
parts  carbonate  of  potash,  zo  parts  chloride  of  potl^ 
slum,  30  parts  chloride  of  sodium,  zo  parts  "kalisB- 
chloride  '  (merely  another  name  for  chloride  i 
potassium),  and  30  parts  common  salll  (Whidilrf 
course  the  same  thing  as  chloride  of  sodium.) 

The  copper  plalc  is  placed  in  a  still  more  com[di(rii' 
mixture  of  i,2txi  parts  water,  340  parts  bine  ritiM 
60  parts  nitrate  of  copper,  30  parts  chloride  of  pottf- 
sium,  30  parts  chloride  of  sodium,  ao  part*  "kifi0 
chloride,"  ao  parts  common  salt  (a  repetition  ef  l>* 
blunder  above  mentioned),  20  parts  saturated  aMiM 
of  chloride  of  line,  30  parts  sulphate  of  potaA,  > 
sulphate  of  soda,  and  20  sulphate  of  linc.  (We  cMM^ 
compliment  M.  Reynieron  his  chemiitiy.)— -.!fite^ 
fiir  angttcaitdU  Eleclncitil. 

The  Cunatd  s.s.  Seiva  it  beinf  fittad  with  gB  <1 
Swuv's  «l«eUlc  lamps. 


August  15,  1881. _ 
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L  Application  of  t 


E   TBI.K PHONE. — 

with  telegraphic 

i  that,  notwithstanding  the  most 
careful  arrangements,  disturbances  often  occur  which 
are  manifested  by  a  rapid  falling  off  in  the  action  of 
the  batteries  employed.  The  causes  of  those  by- 
contacts  are  often  30  hidden  as  not  to  be  easily 
discovered.  The  case  may  be  mentioned  where  this 
phenomenon  is  due  to  dump  walls  and  single  damp 
stones,  and  makes  itself  perceptible  in  spite  of 
the  wires  being  carefully  infolded.  This  kind  of 
connection  cannot  be  detected  with  the  ordinary 
galvanometers,  and  the  well-known  and  certainly  sen. 
siiive  "testing experiment"  throws  no  light  upon  the 
cause.  In  all  sued  cases  the  telephone  may  be  usefully 
applied  by  simply  introducing  it  into  the  circuit,  and 
alternately  making  and  breaking  contact.  We  hear 
then,  even  with  the  feeblest  currents,  a  gentle  ticking, 
which  in  stronger  currents  becomes  a  loud  cracking, 
and  can  then  seek  for  Its' cause.  The  author  in  all 
sach  cases  makes  use,  with  great  advantage,  of  a 
sensitive  telephone,  which  has  the  further  advantage 
that  it  is  much  more  portable  than  a  delicate  galvano- 
meter.—Zfi(jrfnyi/i7r  Angrmandte  EUctricitdt. 

Mb.  Stephbh  D.  Field,  of  New  York,  has  recently 
patented  a  device  (patent  No.  244,218,  dated  June  8th, 
18S1)  for  getting  rid  of  the  efFcct  of  the  static  dis- 
charge on  lon^  duplex  lines  without  the  aid  of  con- 
densers.    In  (bis  arrangement,  which  is  shown  by  the 


Ggtire,  llie  receiving  instrument  is  short-circuilcd  and 
the  bridge-wire  (in  which  said  receiving  instrument  Is 
located]  is  broken  for  an  instant  both  on  the  opening 
uid  closinc  of  the  home-tiansmilter,  thus  preventing 
Use  ligDals  00  the  receiver. 

Storage  of  Electricity.— The  Cleveland,  Ohio, 
Tradt  Review  sa^s  that  Mr.  Charles  Brush,  well  known 
in  connection  with  electric  lighting,  has  invented  what 
is  at  present  probably  the  best  system  of  storage  yet 
deviled.  It  adds;— "  All  as  yet  known  is  thatmetalis 
lued  as  the  recipient  by  Mr.  Brush  of  the  electricity  to 
be  stored.  It  is  an  important  part  of  the  invention  that 
the  electricity  can  be  stored  for  any  length  of  time, 
awaiting  the  occasion  for  use.  Mr.  Brush  leccntly 
stated  Aat  he  was  able  to  store  double  as  much  elec- 
Irici^  as  Faure  in  a  j:iven  space." 


The  electric  lamp  shown  by  the  figure  has  been 
patented  in  the  United  States  (patent  No.  244,277, 
dated  December  8th,  1880)  by  Mr.  Hiram  Maxim,  and 
it  consists  of  a  continuous  Jncadescent  conductor 
inclosed  in  atransparcnt  vacuum-globe  in  combination 


3  said,  "  If  hereafter  damage  is 
!   French  Cable  Company  from 


with  conducting  wires  leading  to  said  conductor,  each 
of  which  is  divided  where  it  passes  into  the  globe  into 
tivo  or  more  branches,  to  which  the  material  of  the 
globe  is  directly  sealed  by  fusion. 

Western  Union  and  American  Union  Telegraph 
Consolidation  and  the  Cable  Companies. — Judge 
Blalchford,  of  the  UnileJ  S;ales  Circuit  Court,  sitting 
in  New  York  City,  denied  the  motion  mads  on  behalf 
of  the  French  cable  company  for  an  injunction  re- 
straining the  telegraph  consolidation  and  the  closing 
of  the  offices  of  the  American  Union  Telegraph  Com- 
pany, with  which  the  cable  company  had  contracts, 
that,  as  it  alleged,  the  consolidating  companies  could 
not  carry  out.     He  also      

the  sending  by  the  Western  Union  Company  of  1 
consigned  messages  over  some  cable  other  than  a 
cable  of  the  plaintllT  or  of  said  other  two  cable  com- 
Ly  be  proper  to  ask  the  interference  of  a 
n  such  case  the  question  oE  the 
■greement  will  come  up 
iide ration  with  the  questions  whether  said 
agreements  belong  to  a  class  of  which  specific  per- 
formance will  be  decreed,  and  what  control  the  Court 
could  have  over  the  plaintiff  to  compel  it  to  observe 
the  agreements  on  its  part." — Journal  of  the  Telegraph. 

The  Edison   Electric  Light. — The   New   York 

Evening  Post  gives  the  following  account  of  what 
Edison  is  doing:  "  The  Edison  Electric  Light  Company 
has  almost  finished  its  work  in  its  first  district— that 
bounded  by  Nassau  Street  and  the  East  River,  Spruce 
and  Wall  Streets — ^having  already  wired  five  hundred 
bouses,  and  the  number  of  men  at  work  in  the  district 
has  been  reduced  from  eighty  to  forty.  The  eight 
hundred  houses  in  the  district  will  require  about  thirty 
thousand  lamps.  The  mains  are  laid  in  most  of  the 
streets,  and  all  that  is  needed  to  begin  lighting  by 
this  system  are  the  engines,,  which  are  promised  by  the 
middle  of  September.  Mr.  Edison  expects  that  the 
first  illumination  by  electricv'.^  h^qtv  a.  \ix»t  wal*- ■h'^^ 
take  place  a.bout.  ftc  o«44\t  ol  O  aAjw.   '^■j*  trnv-w*!* 
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made  between  the  company  and  householder  is* 
that  the  new  light  shall  cost  no  more  than  gas.  As  it 
is  expected  to  be  in  every  way  superior  to  gas,  there 
has  been  no  hesitation  in  accepting  the  offer.  For  the 
last  two  months  Mr.  Edison  has  been  busily  at  work 
upon  what  he  is  going  to  show  at  the  Paris  Exhibition 
of  Electricity.  Every  outgoing  French  steamship 
carries  a  number  of  boxes  full  of  machinery  from 
Edison's  workshops.  One  hundred  and  thirty-seven 
boxes  left  last  week,  and  to-morrow's  boat  will  take 
one  hundred  more.  Mr.  Batchelor,  with  eight  assis- 
tants, has  already  left  for  Paris,  where  he  will  remain 
in  charge  of  Edison's  show-rooms.  Mr.  E.  H.  Johnson 
will  leave  in  a  few  days  for  London,  where  a  model 
station,  similar  to  the  one  at  No.  165,  Fifth  Avenue, 
in  this  city,  will  be  organised  according  to  Edison's 
plans.  The  Edison  lamp  has  not  yet  been  properly 
exhibited  in  London.  Since  the  spring,  a  change  had  been 
made  in  the  Edison  lamp  by  which  the  lamps  last  an 
average  of  seven  months  instead  of  four,  and  one 
horse-power  is  sufficient  for  nine  instead  of  seven 
lamps.  The  change  consists  in  reducing  the  size  of 
the  carbon  thread  about  one-fifth.  Improved  machinery 
has  enabled  Edison's  men  to  do  this  without  impairing 
the  perfection  of  the  thread.  The  Menlo  Park  factory 
is  now  turning  out  from  nine  hundred  to  eleven  hundred 
lamps  a  day. 

The  Cleveland,  Ohio,  Trade  Review  states  that  "  the 
Brush  Electric  Company's  Works,  occupying  six  acres  of 
ground  in  Mason  Street,  Cleveland,  at  the  crossing  of  the 
Cleveland  and  Pittsburg  Railroad,  are  the  largest  electric 
works  in  the  world.  The  buildings  first  erected,  and 
which  consisted  of  a  main  machine  shop  265  by 
122  feet,  with  proportionate  large  boiler  room,  black- 
smith shop,  japanning  oven,  carbon  factory,  tool,  car- 
penter and  tin  shops,  have  since  had  important  addi- 
tions. The  machinery  used  is  of  the  most  perfected 
description.  The  engine  driving  it  is400-horse-power. 
In  the  boiler  rocm  arc  three  enormous  boilers  of  Otis 
steel.  They  were  built  by  the  Variety  Iron  Works  and 
the  Cleveland  Steam  Boiler  Works.  The  carbon  de- 
partment proves  one  of  the  most  interesting  to  visitors. 
Here  are  furnaces  in  operation  for  the  burning  of  the 
carbons.  Provision  is  made  for  36  furnaces,  each 
of  a  capacity  of  10,000  carbons,  capable  of  turning 
out  75,000  carbons  per  day.  The  plant  for  the  fi;rinding, 
mixing,  moulding,  pressing,  plating  and  packmg  is  on 
a  corresponding  scale.  Three  powerful  hydraulic 
presses  are  in  use.  Such  is  the  pressure  of  orders  that 
a  new  machine  shop  410  by  100  leet  and  an  iron  foun- 
dry 265  by  100  feet  is  to  be  added.  Some  of  the  mate- 
rial is  now  on  the  ground.  The  buildings  are  to  be  of 
brick,  and  one  storey  in  height,  thus  securing  the  highest 
amount  of  solidity  and  entire  freedom  from  vibration. 
With  the  completion  of  the  buildings  they  will  be 
capable  of  affording  accommodation  for  1,500  men,  and 
of  turning  out  from  8,000,000  dols.  to  10,000,000  dols. 
worth  of  work  per  annum.  On  a  separate  piece  of 
land,  facing  the  works,  a  laboratory  has  been  erected,  in 
which  Mr.  Brush  will  pursue  his  investigations.  Mr. 
George  W.  Stockly  is  the  business  manager  of  the 
company,  and  Mr.  N.  S.  Possons  the  superintendent." 

The  deaths  from  lightning  in  Italy  during  the  years 
1864  to  1879  average  119  annually.  The  highest 
number  was  237  in  the  year  1868— a  year  which,  in 
England,  was  singularly  free  from  thunderstorms — 
and  the  lowest  was  54,  in  the  year  1866. — Zeitschrift  fUr 
angevuindte  Electricitdte. 

Telbphonic  Reporting. — It  is  well  known  that  at 
the  Times  ofRce  the  telephone  has  become  of  great  use 
/n  reporting  directly  between  the  Houses  oi  PaTWamem  ^ 


and  Printing  House  Square.  The  proprietors  of  the 
Oldham  Express  have  followed  this  example,  and 
have,  through  Messrs.  Moseley  and  Son,  had  their 
ofRces  placed  in  communication  with  the  offices  of 
Messrs.  Dodds  and  Story,  shorthand  writers  and 
reporters,  of  Manchester.  The  wire  is  twelve  miles  in 
length,  and  runs  close  to  many  other  post  office  wiresr 
and  speaking  is  said  to  be  carried  on  as  easily,  as 
audibly,  and  as  fluently  as  if  addressing  a  person  in  the 
Mr.  W.  F.  Bottomley  was  the  engineer. 


same  room. 


Telephone  Circuit. — Professor  Alexander  Graham 
Bell  has  patented  in  the  United  States  (No.  244, 436^ 
June  4,  1 881)  a  cable  composed  of  a  number  of  strands, 


each  consisting  of  insulated  wires  arranged  as  shown 
in  the  figure,  the  wires  of  each  strand  being  equidis- 
tant, or  practically  equidistant,  from  the  wires  of  other 
strands. 

Telegraph  Stamps. — Mr.  Fawcett,  M.P.,  writiitf 
to  a  Welsh  correspondent,  remarks  that  the  question  <x 
abolishing  telegraph  stamps  has  been  for  some  time 
under  his  consideration,  but  he  has  not  been  able  jct 
to  come  to  a  decision. 

The  International  Medical  Congress.— On 
Tuesday,  the  9th  instant,  many  of  the  membsn 
started  from  Charing  Cross  Pier,  in  a  large  paddle- 
wheel  steamer  specially  provided  for  the  purpose  bf 
Messrs.  Siemens  Brothers  and  Co.  The  object  was 
an  inspection  of  the  famous  telegraph  cable  ship  Fare- 
day^  and  the  equally  famous  Woolwich  works.  The 
visitors  had  an  opportunity,  therefore,  of  seeing  how 
the  telegraphic  cable  is  made,  shipped,  coiled  away* 
and  paid  out  of  the  ship  named  after  Mr.  Siemen*s  old 
friend,  Faraday.  About  300  gentlemen  took  luncheon 
in  the  works. 

Electric   Lighting  at  Railway  Stations.— Oar 
contemporary,  Engineerings  quotes  the  following  iito 
from  the  current  number  of  the  Bulletin  du  Ministirt 
des  Travaitx  Publics^  on  the  lighting  by  electricity  of 
large  railway  stations  in  Germany  and  France.    The 
Eastern  railway  station  at  Berlin,  a  large  hall  616  ft. 
long  and  1 14  ft.  wide,  has  been  lighted  since  September, 
1879,  by  14  lamps,  placed  23  ft.  above  the  platfonn^ 
and  supplied  by  a  lo-horse  engine.     The  installation 
was  made  by  Messrs.  Siemens,  of  Berlin,  who  supply 
the  light  at  a  charge  of  9  fr.  22  c.  per  hour,  or  '653  fr» 
per  hour   per  lamp.     The  Anhaft  station  at  Berfio, 
820  ft.  long,  205  ft.  wide,  and  95  ft.  high,  is  lighted  I7 
20  lamps  suspended  at  a  height  of  21  ft.  3  in.  above  tt« 
platforms.     The  cost  of  first  establishment,  not  inchd* 
ing  motive  power,  was  jf  1,350.  At  Dfilsseldorf  the  large 
vestibule  of  the  station,  and  one  platform  492ft.lon( 
is  lighted  by  electricity,  the  cost  per  hour  and  per  lamp 
being  '311  fr.    The  new  station  at  Munich,    not  y^ 
completed,  will  be  lighted  by  45  lamps,  divided  into 9 
circuits  and  worked  by  4  gas  engines.      In  France 
electric  lighting  has  been  employed  at  the   Northen 
station  since  1875,  and  at  the  Lyons  station  since  1877* 
The  nightwork  done  at  the  Chapelle  station  is  VHT 
important,  and  in  winter  often  amounts  to  15  or  10 
hours  per  day.      It  was  to  obtain  a  better  light  lod 
\tvci^3L%e  \Xv^  vic^tV.  done  which  fell  at  night  to  one-haH 
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done  in  the  day  that  the  Northern  Company 
in  1875  to  try  the  electric  light.  The  installa- 
sisted  of  5  Gramme  magneto-electric  machines, 

f2'5  horse-power,  and  costing  ;^6o  each.  As 
at  a  height  18  ft.  or  20  ft.  each  lamp  lights  an 
200  ft.  radius  sufficiently  for  all  the  requirements 
;.  Each  of  the  lamps  when  working  for  ten 
)sts  '556  fr.  per  hour.     If  interest  and  a  sinking 

added,  the  price  rises  to  '80  francs,  that  is  to 
the  standard  price  of  gas.  The  Paris,  Lyons, 
^diterranean  company,  after  having  a  series  of 
tory  trials,  which  lasted  for  45  days  in  1877, 
.  the  Lontin  system  to  light  the  goods  sheds  of 
ist  traffic.  The  installation,  costing  j^i,88o, 
es  18  lamps,  the  cost  of  which,  including  all 
over  a  service  of  4,000  hours  a  year,  is  '295  fr. 
r  per  lamp,  or  including  interest  at  10  per  cent., 

which  is  about  the  cost  of  ten  gas  jets.  The 
•room  of  the  Saint-Lazare  station  is  also  lighted 
t  of  '65  fr.  j>er  hour. 

iURB   in  the  English  patent  for  .his  secondary 

makes   the  following   claims*. — ist.  The    im- 

secondary  batteries,  enabling  a  large  quantity 

ro-chemical  force  or  energy  to  be  stored  up  in  a 

>ace  and  small  weight,  substantially  as  herein- 

described.      2nd.    The   process    of    obtaining 

r  supports  capable  of  retaining  and  preserving 

:hemical  force  or  energy  by  covering  them  with 

sf  porous  or  spongy  metallic   matter  deposited 

desired   thickness   by  galvanising  chemically 

ating,  or  mechanical  adhesion,  substantially  as 

if  ore     described.     3rd.  The    employment    of 

of     india-rubber,    felt,    and    other     suitable 

Is  for  maintaining  and  holding  up  to  or  against 

>orting  plates  the  coating  or  layer  of  metallic 

:e  mixed  or  not  with  inert  matter,  substantially 

nbefore  described.     4th.  The  combination  with 

sd  carriage,  or  other  vehicle,  or  boat,  or  barge, 

slectro- dynamic   machine  carried  on   the   said 

or  vehicle,  and  a  secondary   or  polarisation 

capable   of  being  recharged  at  the  end  of  a 

suDstantially  as  hereinbefore  described. 

b's  Skcondary  Element. — This  apparatus, 
itschrift  fur  angewandte  Elect ricUiit^  is  now 
less  favourably.  The  question  is  raised  whether 
;  not  be  more  advantageous  to  convey  the  elec- 
throu^h  conductors  instead  of,  so  to  speak, 
\  it  mto  bottles.  There  are  circumstances 
permit  a  comparison.  We  have,  cg.^  portable 
rell  as  gas  mains.  The  former  system  is  much 
German  railways^  and  does  good  service,  but  it 
rer  supersede  the  distribution  of  gas  in  towns 
IS  of  piping.  This  comparison,  indeed,  is  not 
Tfect,  for  in  Faure's  accumulators  electricity  is 
d  in  the  form  of  potential  energy,  whilst  in 
ors  it  takes  the  form  of  actual  energy.  But 
terns  can  be  combined  by  fitting  up  large  Faure 
ators  at  a  central  station,  which  can  be  con- 
illed,  and  thus  the  production  of  electricity  by 
-electric  machines  can  be  made  independent  of 
:  of  its  consumption.  Whetherthis  plan  will  be 
ble  and  useful  the  future  must  show.  The  fol- 
tata  can  be  given  as  to  the  performance  of 
accumulator.  According  to  the  experiments  of 
'  and  Hospitalier,  a  Plants  element  can  store 
D  kilogrammetres  per  kilo,  of  lead.  Reynier, 
aure  elements,  succeeded  in  keeping  a  platinum 
\.  metres  in  length  and  0*00x2  metre  in  thick* 
ft  red  heat  for  100  minutes.  From  this  experi- 
ejroier  concludes  that  the  storage  capacity  of 
lent  is  3,750  kilogrammetres.  This  experiment 
ited  to  prove  the  alleged  enormous  superiority 


of  the  Faure  element  over  the  Plants.  But  we  must 
remember  that  the  Faure  element  is  quite  new  and  may 
admit  of  improvement,  whilst  that  of  Plants  has  had  a 
career  of  20  years. 

The  advisability  of  lighting  the  streets  of  Dundee 
by  the  electric  light  was  considered  at  a  recent  meet- 
ing of  the  Police  Commissioners.  The  opinion  of  the 
meeting  seemed  to  be  that  the  results  of  the  experi- 
ments being  made  in  some  of  the  larger  towns  should 
be  awaited  oefore  steps  were  taken  for  the  introduction 
of  the  light  into  Dundee. 

The  Dundee  Gas  Commissioners  have  also  appointed 
a  Committee  to  consider  and  report  on  the  electric 
light.  It  was  stated  at  their  recent  meeting  that 
several  large  consumers  in  the  town  were  fitting  up 
their  premises  for  the  electric  light,  and  that  if  it  were 
found  satisfactory  its  development  would  affect  the  gas 
revenue. 

The  Portobello  Town  Council  has  decided  that,  in 
view  of  the  progress  being  made  in  the  use  of  the 
electric  light,  it  would  be  unwise  at  present  to  adopt 
the  Burgh  Gas  Supply  (Scotland)  Act,  1876. 

So  successful  has  been  the  trial  of  the  electric  li^ht 
in  Greenock  that  its  permanent  adoption  for  lightmg 
the  quays,  docks  and  harbours  may  be  taken  as  settled. 

Antecedents  of  the  Bell  Telephone.  . —  Mr. 
G.  M.  Hopkins  concludes  a  lengthy  illustrated  article 
on  this  subject  in  the  Scientific  American^  in  which  he 
refers  to  the  recent  decision  of  the  U.S.  Circuit  Court 
at  Boston,  as  to  the  Bell  Telephone  patent,  thus 
"  From  what  has  been  said  it  will  be  seen  that  the 
system  of  telephonic  communication  as  used  to-day  is 
more  Reis's  than  Bell's." 

Electric  Light  at  the  Great  Northern  Rail- 
way Station,  King's  Cross. — We  received  an  invita- 
tion to  view  the  lighting  of  this  station  on  Thursday 
night  last,  but  regret  we  were  unable  on  that  occasion 
to  attend.  The  success  which  follows  Mr.  Crompton's 
installations  of  electric  light  is  so  well  known  that  the 
omission  of  a  personal  visit  becomes  of  less  con- 
sequence in  this  case  than  usual,  but  we  hope  in  our 
next  issue  to  refer  again  to  the  subject,  and  to  deal  then 
more  fully  with  detail  than  we  can  at  present  give 
space  to  do.  The  motive  power  is  obtained  off  a  short 
length  of  counter-shafting  by  a  semi-portable  engine  by 
Messrs.  Marshall  &  Co.,  of  Gainsborough,  the  nominal 
horse-power  being  12,  but  the  engine  is  capable  of  work- 
ing up  to  35  horse-power.  A  second  engine,  for  safety, 
will  soon  be  added  of  the  same  type  as  that  now  used. 
Burgin  machines  in  two  groups,  one  of  2  machines,  and 
one  of  3  machines,  are  the  generators,  the  field-magnets 
of  each  group  being  excited  by  two  small  dynamo- 
machines.  The  exciting  current  is  said  to  be  about  12 
wcbers,  and  the  effective  current  through  the  inside 
lamps  about  17  webers,  and  that  through  the  outside 
lamps  about  24  wcbers.  The  lamps  inside  the  station 
are  12  in  number,  6  above  the  arrival  platform  and 
6  above  the  departure  platform,  whilst  outside  the 
station  the  lighting  is  effected  by  the  two  more  power- 
ful lamps  placed  on  a  separate  circuit.  Thus  there  are 
14  lamps,  3  on  each  of  four  separate  circuits,  and  2 
lamps  (outside)  on  a  single  circuit.  When  all  the 
lights  are  in  full  work  it  is  found  that  about  29  horse- 
power indicated  is  required,  of  which  the  engine  and 
gearing  absorb  about  3I  horse-power  each,  of  the 
exterior  lamps  about  3  horae-^^ei  ^xx^  ^^^  ^^  ^\ 
interior  lampi  a\K>ul  i\  Viotifc-v^^«  •  "W^  «i^^^^^M^ 
is   lit   up  by  Svan  \anv^^,  xw^mw^  ^^>aX  W^^^^' 
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power.  An  Addyman's  clutch,  manufactured  by  Messrs. 
Bagshaw,  of  Batley,  will  be  used  to  put  cither  engine 
into  gear  with  the  shafting  instantaneously,  in  case  of 
accidents. 

Electric  Light  at  Earn'ock  Colliery. — Mr.  John 
Watson,  the  proprietor  of  the  above  colliery,  having 
determined  on  lighting  it  by  electricity,  a  trial  with  the 
Swan  incandescent  lamp  was  made  on  the  afternoon  of 
the  9th  instant.  Since  April  last,  Messrs.  D.  and  E. 
Graham,  of  Glasgow,  have  been  engaged  fitting  up  the 
said  lamps,  which  are  somewhat  modified  in  form  to 
adapt  them  for  safe  use  in  mines.  The  Swan  lamp, 
which  is  well  known  to  our  readers,  is  inclosed  in  an 
outer  lantern  consisting  of  a  strong  glass  globe,  air- 
tight and  protected  with  steel  guards.  Each  lamp  was 
also  connected  with  two  different  forms  of  Graham's 
patent  safety  air-tight  contacts  and  switches  for  cutting 
off  and  letting  on  the  current,  the  effect  of  which,  it  is 
believed,  would  be  to  render  the  lamps  quite  safe,  even 
in  the  presence  of  explosive  gas.  The  motive  power 
used  is  a  steam-engine,  also  used  for  driving  a  saw- 
bench,  the  dynamo-machine  an  A  Gramme,  situated  at 
a  distance  of  260  yards  from  the  pit-head.  The  conduc* 
tors  used  are  as  follows  : — Dynamo  to  pit-head  :  bare 
copper  rope  f  in.  diameter  carried  on  poles  and  very 
effectually  insulated  at  supports  by  a  combination  of 
porcelain  cups  and  vulcanised  india-rubber. — Down 
shaft :  cable  of  19  No.  22  B.  W.  G.  copper  wire  insu- 
lated with  gutta-percha  taped  and  tarred,  and  inclosed 
in  a  galvanised  iron  i  in.  tube. — Underground:  same 
conductor  as  down  shaft,  carried  along  workings  partly 
on  wooden  uprights  and  partly  beneath  surface. — Lamp 
leads:  No.  14,  16,  18  or  22  copper  wire  according  to 
length. — Number  of  lamps  at  present  working :  16 
fixed  and  6  portable,  spread  over  about  two  miles 
(reckoning  the  return  circuit)  of  wire. — The  fixed  lamps 
are  suspended  from  roofs  of  workings,  and  are  inclosed, 
as  before-mentioned,  in  strong  glass  globes,  and  fitted 
'with  convex  reflectors  of  silvered  copper,  whilst  the 
portable  lamps  are  attached  to  long  flexible  cables  for 
use  at  the  facings,  and  can  be  hung  or  deposited  in 
any  position.  They  are  inclosed  in  very  strong  glass 
lanterns  which  are  again  protected  by  the  stout  wire 
guards.  Although  there  is  at  present  little  or  no  gas 
in  Earnock  Colliery,  all  lamps,  switches  and  contact- 
makers  arc  constructed  as  for  a  fiery  mine,  being  made 
quite  air-tight,  so  as  to  render  impossible  the  commu- 
nication of  a  spark  to  the  atmosphere  of  the  mine. 
On  the  day  of  opening,  blasting  with  gunpowder  took 
place  without  affecting  the  lamps  in  the  slightest 
degree.  Messrs.  Graham  and  their  engineer,  Mr. 
Alfred  R.  Bennett,  M.S.T.E,  and  E.,  are  to  be  con- 
gratulated on  their  success,  as  also  is  Mr.  Watson  on 
his  spirited  policy  in  inaugurating  the  new  and  improved 
illumination  in  his  underground  property.  It  may  be 
mentioned  that  after  an  inspection  of  the  light  by  the 
latter  gentleman  and  some  invited  guests,  Mr.  Annan, 
of  Glasgow,  took  photographs  in  three  groups  of  the 
whole  party  assembled  by  the  sole  aid  of  the  light 
afforded.  On  the  return  of  the  party  to  the  surface  an 
adjournment  was  made  to  the  workshops.  Mr.  A. 
Jamieson,  principal  of  the  College  of  Science  and  Arts, 
Glasgow,  who  represented  Mr.  Swan  on  the  occasion, 
gave  to  his  practical  audience  a  description  of  the  con- 
struction and  application  of  the  Swan  lamp.  In  con- 
nection with  this  an  interesting  incident  transpired. 
Mr.  Jamieson  in  answer  to  a  colliery  manager  admitted 
that  if  the  incandescent  lamp  as  shown  were  broken  in 
an  explosive  gas,  an  explosion  would  assuredly  follow. 
An  experiment  was  immediately  arranged  to  determine 
the  truth  of  this.  An  explosive  mixture  was  prepared, 
and  on  the  glass  of  the  lamp  being  broken  the 
explosion  of  course  took  place  precisely  as  predicted. 


Ileto  |!atents— 1881. 

3254.  "  Improvements  in  cables  or  conductors  for 
telegraphic,  telephonic  or  similar  purposes,  which 
invention  comprises  an  improved  method  of  and 
apparatus  for  covering  or  coating  wire  with  insulating 
material."  H.  H.  Lake.  (Communicated  by  David 
Brooks.)     Dated  July  26. 

3283.  '*  Electric  generatorsi'»  S.  Pitt.  (Commuoi- 
cated  by  S.  J.  M.  Bear.)     Dated  July  26. 

3274.  "  Improvements  in  lamp  casings  or  holders  for 
containing  and  protecting  electric  lights  and  n 
apparatus  to  be  used  in  connection  therewith,  the  said 
apparatus  being  in  part  applicable  for  other  purposes." 
D.  Graha.m.     Dated  July  26. 

3293.  "  Improvements  in  apparatus  for  igniting  gas 
for  illuminating  by  means  of  electricity,  and  in  batteries 
connected  therewith."  A.  J.  Hallam  and  J.  Walsh. 
Dated  July  27. 

3294.  ''  An  electrical  musical  instrument  called  i 
'  Pianista.' "  W.  F.  Schmoelb  and  A.  Mols.  Dated 
July  27. 

3305.  "  Electric  lights."  Sir  C.  T.  Bright.  Dated 
July  28. 

3346.  "  Improvements  in  electrical  sif^alling  appan- 
tus  and  in  circuit  connections  adapted  to  fire  alariBi» 
messenger  calls  and  telephones."  J.  U.  MACKKxai. 
Dated  August  2. 

3349.  "  Electric  lamps."  A.  W.  Rbddie.  (Coa- 
municated  by  D.  A.  Chertemps.)     Dated  August  2. 


ABSTRACTS    OF    PUBLISHED 
SPECIFICATIONS.    1880. 

5008.  *'  Electro-magnetic  induction  machiDes.**  H. 
WiLUE.  Dated  Dec.  i.  2d.  Relates  to  a  method  of 
constructing  electro-magnetic  induction  machines  with 
multiple  armatures  for  producing  electricity,  by  whidi 
their  power  and  efficiency  are  greatly  increased.  !■ 
this  improvement  the  metal  wheels  or  discs  in  wfakk 
the  armatures  are  mounted  are  slit  in  a  radial  directioa 
towards  the  centre  of  each  iron  armature.  The 
armatures  are  also  slit  in  a  radial  direction  towaidi 
their  centres,  and  are  fixed  in  the  wheels  in  such  a 
position  that  the  slits  in  the  wheels  and  the  slits  in  the 
armatures  coincide  or  extend  into  each  other.  The  esds 
of  the  electro-magnets  are  terminated  by  pole  pieces 
of  iron,  while  the  iron  armatures  which  revolve  becvces 
them  are  without  such  pole  pieces.  The  polar  termisa* 
tions  of  the  magnets  are  of  such  a  diameter  as  ts 
overlap  the  armatures,  so  that  the  magnetic  circait  is 
never  broken.  The  pole  pieces  at  the  ends  of  the 
magnets  arc  slit  radially  towards  the  centres  of  the 
magnet  cores.  The  sides  of  the  discs  in  which  the 
armatures  are  mounted  are  perforated  near  their 
centres  for  the  purpose  of  admitting  a  free  ctrculaties 
of  air  between  the  coils  of  the  armatures.  (Vmd  4f 
reason  of  the  Patentee  having  n^gUcitd  to  fit  ^ 
Specification  in  pursuance  of  the  condiiimu  ^  (hf 
Letters  Patent.) 

5268.  "  Transmitting  drawings,  characters,  aad 
writing  by  electricity,"  Sec.  A.  W.  L.  Rbddii.  (A 
communication  from  abroad  by  Jacques  Andr^,of  Puii^ 
Dated  Dec.  15.  6d.  This  invention  relates  to  as 
improved  system  of  electro-autographic  transmisaoa 
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The  main  feature  of  the  invention  consists  of  a  band  of 
mixed  tissue  or  web  of  any  convenient  length  or  breadth, 
formed  by  the  grouping  of  a  variable  number  of  metal- 
lic conducting  wires  or  threads,  which  are  insulated 
electrically  the  one  from  the  other  by  means  of  a  weft 
of  textile  material,  the  warp  threads  being  formed  by 
the  metallic  conducting  wires  themselves.  The  re- 
production of  a  tracing  is  effected  by  making  this 
web  pass  under  one  end  of  a  brush  connected  to 
a  battery  at  the  transmitting  station  at  the  same  time 
that  a  receiving  surface  formed  of  slips  of  paper,  or  of 
a  continuous  band  of  paper  or  woven  stuff,  is  caused  to 
pass  under  the  correspondingly  formed  brush  at  the 
receiving  station.  The  receiving  paper  or  fabric  is 
covered  with  some  substance  which  is  decomposed  or 
chemically  changed  by  the  electric  current,  so  that  by 
the  action  of  electricity  the  original  design  will  be 
exactly  reproduced. 

5387.  •*  Micro-transmitters."  William  Johnson. 
Dated  Dec.  22.  66.  Relates  to  improvements  in  micro- 
transmitters,  and  it  consists  in  a  novel  arrangement  of 
ihe  well-known  principle  of  the  microphone  of  Pro- 
fessor Hughes,  and  also  in  a  combination  of  such  novel 
arrangement  of  a  resistance  coil  or  coils,  shunt  or 
shunts,  all  cf  which  are  embraced  in  an  electric  circuit, 
the  object  of  the  improvements  being  to  render  articu- 
late speech  and  other  similar  sounds  loud,  clear,  and 
distinct  in  the  receiving  telephone,  which  is  attached  to 
the  line  wire  in  the  usual  way.  In  carrying  out  the 
invention  a  microphone,  consisting  of  two  carbon 
pencils,  is  suitably  supported  on  a  diaphragm  of  wood, 
horn,  mica,  or  other  suitable  material,  and  between  the 
ends  of  the  carbon  pencils  bobbins  of  insulated  wire 
are  connected  in  such  a  manner  as  to  cause  them  to 
resist  the  passage  of  an  electrical  impulse,  or  to  act  as 
a  means  ot  shunting  such  an  electrical  impulse.     The 


Line 
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figure  represents  a  micro-transmitter  of  the  improved 
construction,  a  and  a*  are  pencils  of  carbon  loosely  sup- 
ported in  blocks  of  the  same  material,  b,  b*,  and  b*; 
these  blocks  are  secured  to  a  diaphragm  by  preference 
of  pinewood,  and  which  is  fastened  to  a  suitable  sound- 
ing-box. c  is  a  shunt  or  branch  circuit  of  proper 
resistance ;  d  is  an  induction  coil,  the  secondary  coil  of 
which  is  placed  in  the  line  circuit  in  the  usual  way. 
The  positive  current  from  the  battery,  f,  passes  through 
the  primary,  E,  of  the  induction  coil,  d,  to  the  central 
block,  B* ;  it  then  either  divides  between  the  arms  or 
takes  the  arm  or  pencil  which  offers  the  least  resistance, 
being  either  a  or  a*,  and  completes  the  circuit  through 
the  connection,  G.  If  contact  is  momentarily  interrupted 
in  the  arm,  a,  the  arm,  V,  allows  the  circuit  to  be  com- 
pleted, and  vice  versa,  and  thus  the  possibility  of  a 
breakage  in  the  primary  circuit  is  to  a  great  extent 
obviated ;  but  in  order  to  render  the  manifestation  in 
the  receiving  telephone  of  such  a  breakage  impossible, 
the  branch  circuit,  c,  is  introduced,  so  that  if  breakage 
or  other  disturbance  should  occur  in  the  microphone 
by  which  the  circuit  cannot  be  completed  through  the 
microphone,  the  circuit  is  then  made  through  the  shunt, 
C,  which  is  of  low  resistance,  thus  effectually  bridging 
over  the  fault  and  allowing  the  induced  extra  current 
to  pass  without  the  injury  to  the  contact  points,  and 
thus  speech  is  much  more  faithfully  reproduced  and 
with  increased  clearness  and  distinctness  of  articula- 


tion, whilst  the  common  harsh  and  grating  noise  so 
often  heard  is  prevented. 

5482.  "  Telephonic  apparatus."  C.  J.  Wollaston. 
Dated  Dec.  30.  6d.  Has  for  its  object  so  combining 
telephones,  microphones,  or  other  form  of  transmitter, 
electric  batteries,  switches,  and  signal  bells,  as  to  make 
the  entire  apparatus  portable  and  convenient  for  use 
in  military  and  naval  operations,  the  exploration  of 
coal  pits  and  mines,  in  torpedo  or  submarine  mining, 
and  for  other  purposes  where  the  telephones  are  used 
out  of  doors  or  exposed  in  such  a  manner  as  to  render 
them  liable  to  be  affected  as  to  their  practical  efficiency 
by  local  disturbing  influences. 


Old  Broad  Street,  August  nth,  idSi. 

Globe  Telegraph  and  Trust  Company.  —  The 
eighth  ordinary  meeting  of  this  company  was  held  on 
July  29th  at  Cannon  Street  Hotel,  Mr.  John  Pender, 
M.P.,  being  in  the  chair.  The  net  revenue  for  the  year 
was  jf 1 7 1, 379,  of  which  sum  ;f  122,066  had  been  distri- 
buted in  interim  dividends.  A  final  distribution  of  3s. 
per  share  was  declared  on  both  Preference  and 
Ordinary  shares,  making  a  dividend  of  6  per  cent,  on 
the  Preference  and  4I  per  cent,  on  the  Ordinary  shares 
The  Chairman,  in  proposing  the  adoption  of  the 
report,  stated  that,  notwithstanding  a  reduction  from  5 
per  cent.,  paid  in  1880,  to  3i  per  cent,  paid  this  year 
by  the  Anglo-American,  they  were  able  to  pay  the 
usual  rate  of  dividend  by  the  profits  upon  exchanges 
with  the  Brazilian,  Eastern,  Eastern  Extension,  and 
other  companies.  They  had  acquired  3,000  Eastern 
shares  in  exchange  for  1,000  Telegraph  Construction 
and  Maintenance  shares.  An  improvement  of  i  to  ^ 
had  taken  place  in  Easterns  since  the  acquisition.  The 
number  of  shareholders  on  the  register  had  increased 
from  600  to  6,000,  and  the  increase  had  been  most 
considerable  during  recent  years.  Of  the  66,000  miles 
of  cable  which  had  been  laid,  the  company  held  shares 
in  companies  owning  47,563  miles,  or  more  than  two- 
thirds  of  the  whole.  In  reference  to  the  American 
cable,  he  did  not  anticipate  any  injury  to  the  interests 
of  the  company.  He  was  only  astonished  that  the 
Americans  had  not  before  this  had  a  cable  of  their  own. 
He  showed  that  the  charge  of  being  a  monopoly  had 
no  foundation.  If  the  directors  had  acted  in  the  spirit 
of  monopoly  they  might  have  paid  much  larger  divi- 
dends, but  they  had  preferred  to  make  reductions  in 
favour  of  the  public.  Sir  Daniel  Gooch  seconded  the 
motion,  which,  after  some  discussion,  was  carried  with- 
out a  dissentient. 

The  Submarine  Telegraph  Company. — The  half- 
yearly  ordinary  general  meeting  of  the  proprietors  of 
this  company  was  held  August  3rd  at  the  City  Terminus 
Hotel,  under  the  presidency  of  Sir  James  Carmichael, 
Bart.,  the  chairman  of  the  company.  The  directors* 
report  to  the  30th  June,  1881,  showed  a  net  balance  of 
^38,077,  which  enabled  them  to  add  10  per  cent,  to  the 
gross  receipts  to  the  reserve  fund,  and  to  recommend 
a  dividend  at  the  rate  of  19  per  cent,  per  annum.  The 
Chairman,  in  moving  the  adoption  of  the  report  and 
statement  of  accounts,  alluded  to  the  new  offices  in 
Throgmorton  Avenue,  and  said  that  the  total  cost  of  the 
new  building  would  be  something  like  ;f20O  a  year  less 
than  they  were  paying  before  to  the  Post  Office,  besides 
which  the  company  had  acquired  a  valuable  and  im- 
proving property,  which  he  considered  as  a  valuable 
investment  for  their  reserve  fund.  Under  their  present 
charter  they  had  not  power  to  purchase  land  or  property 
to  the  amount  of  more  than  ^i^Q'cyi^  ^^^  ■^'^  Sicsfcvt. 
presci\t  bu\\d\i\^  exce^e.^^  VV^^.  ^>a^'^%  ^^^  ^^^^  '^'^^' 
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sequently  beyond  the  powers  of  their  charter.  They 
had  already  asked  the  shareholders  for  a  supplemental 
charter  to  fix  the  additional  outlay,  but  the  solicitor 
advised  them  that  the  legal  expenses  would  be  con- 
siderable,  and  suggested  that  they  should  register  the 
company  under  the  Limited  Stock  Companies  Act, 
1862,  under  which  Act  they  would  have  power  to 
purchase  land  or  property  to  any  amount.  The  board 
had,  he  said,  endeavoured  to  prepare  a  scheme  for 
providing  a  fund  for  the  benefit  of  the  staff  of  the 
company  in  accordance  with  the  recently  expressed 
wishes  of  the  proprietors,  but  they  found  some  difficulty 
in  dealing  with  this  question,  as  the  plan  of  endowment 
assurance  generally  adopted  by  other  telegraph  com- 
panies did  not  appear  altogether  applicable  to  the 
position  of  a  large  number  of  the  company's  servants. 
The  board  had  been  advised  that  under  clause  87  of 
the  deed  of  settlement  of  this  company,  they  had  full 
power  to  make  such  compensation  as  they  might  think 
fit  to  any  of  the  clerks,  agents,  and  servants  of  the 
companyi  without  any  special  resolution  of  the  pro- 
prietors. The  board  had  resolved  to  treat  every 
individual  case  which  might  come  before  them  with 
great  care  and  liberality.  They  had  laid  down  about 
eight  miles  of  new  cable,  and  thus  the  cost  of  repairs 
to  cables  in  the  past  six  months  hed  been  larger  than 
usual.  The  motion  for  the  adoption  of  the  report  was 
seconded  by  the  Hon.  Ashley  Ponsonby,  and,  after  a 
brief  discussion,  unanimously  agreed  to.  On  the 
motion  of  the  Chairman,  seconded  by  Sir  Thomas 
Oakin,  the  following  resolution  was  also  carried  :— 
"  That  in  lieu  of  applying  for  a  supplemental  charter, 
as  authorised  by  the  resolution  passed  at  the  half, 
yearly  meeting  of  the  proprietors,  held  in  February, 
1879,  the  directors  be  authorised  to  register  the 
company  under  the  Companies  Acts  1862  to  1880,  as  a 
company  limited  by  shares,  for  the  purpose  of  giving 
the  company  further  powers  to  purchase  or  talce  on 
lease  land  to  erect  suitable  premises  for  carrying  on  the 
business  of  the  company."  The  usual  routine  business 
was  run  through,  and  the  dividend  having  been 
declared,  the  usual  compliment  to  the  Chairman  and 
staff  terminated  the  meeting. 

Mediterranean  Extension  Telegraph  Company, 
Limited. —  The  forty-eighth  ordinary  half-yearly 
general  meeting  of  the  shareholders  of  this  company 
was  held  on  August  5th,  at  the  Cannon  Street  Hotel, 
Sir  James  Carmichael,  Bart.,  the  Chairman  of  the 
company,  presiding.  The  directors*  report  of  the  past 
six  months  ending  the  30th  June  last  showed  that  there 
had  been  an  increase  in  the  traffic  of  the  previous  half- 
year  of  £621,  and  the  amount  to  be  claimed  under  the 
guarantee  of  Her  Majesty's  Government  would  be 
proportionately  diminished.  The  directors  proposed 
payment  of  the  usual  dividend  at  the  rate  of  8  per 
cent,  per  annum,  less  income-tax,  on  the  preference 
stock  of  the  company,  and  at  the  rate  of  3  per  cent,  per 
annum  on  its  ordinary  stock,  leaving  £462  to  be 
carried  to  the  reserve  fund.  The  Chairman  in  moving 
the  adoption  of  the  report  and  statement  of  accounts, 
suggested  that  it  would  be  better  to  leave  the  question 
of  the  purchase  of  the  property  by  another  company 
until  after  the  report  had  been  agreed  to.  Turning 
briefly  to  the  accounts,  he  said  they  would  see  that  the 
amount  to  the  credit  and  reserve  fund  stood  at  ;£ii,40i  ; 
amounts  owing  on  account  of  messages  transmitted 
over  other  lines  to  30th  June  last,  jfio,3ii  ;  sundry 
amounts  owing  by  the  company,  ;^I32;  balance  of 
revenue  account,  less  income-tax,  ;f3,5io.  On  the 
other  side  of  the  account  there  was  funded  property 
(amount  invested  in  New  Three  Per  Cents.),  ;£'ii,394; 
amount  due  from  other  lines  on  account  of  messages 


transmitted  by  this  company  to  the  30th  Jane  last, 
;f8,499;  sundry  amounts  due  to  the  company,  £iiS't 
cash  in  hand,  £521 ;  cash  at  bankers,  ;f  130;  short l^ 
in   hand,   £ifiS9i  amount  due  from    Her  MajesW^s 
Grovernment,  ;^,826.  He  remarked  upon  the  conditiOB 
of  the  company's  affairs,  and  said  the  company's  cables 
were  in  good  order,  and  the  cost  o£  maintenance  hid 
been  trifling.     He  then  formally  moved  the  adoption  of 
the  report,  which  was  seconded  by  the  Hon.  Ashley 
Ponsonby,   and   without  discussion,   agreed   to.    The 
Chairman  then  referred  to  the  question  o£  the  purchase 
by  another  telegraph  company  of  the   property  aad 
interest  of  this  company.     After  explaining  the  tenM 
under  which  it  was  proposed  that  this  should  be  effected, 
he  said  that  before  deciding  upon  anything  definite^ 
the  board  would  of  course  summon  the  sharehoUen 
together  and  lay  the  whole  matter  before  them.    Oo 
the  motion  of  Dr.  Dearie,  seconded  by  Mr.  Hibbert,it 
was  decided  to  leave  the  question  entirely  in  the  hands 
of  the  directors,  they  in  the  meantime  to  put  themselfcs 
in  communication  with  the  Treasury  and  endeavour  to 
negotiate  satisfactory  terms.     This  was,  after  s^  good 
deal  of  discussion,  agreed  to.    The  Chairman  having 
declared  the  dividends  on  the  ordinary  and  prefcieMe 
stock  of  the  company,  the  retiring  directors  and  auditoo 
were  then  duly  re-elected,  and  the  usual  compliments 
to  the  Chairman  and  board  terminated  the  meeting. 

Anglo-American  Telegraph  Company,  LimitiD' 
— The  half-yearly  general  meeting  of  this  compiiy 
was  held  on  August  5th  at  the  City  Terminus  Hotel, 
under  the  presidency  of  Viscount  Monck.  The  report 
stated  that  the  total  receipts  from  the  ist  of  January te 
the  30th  June  last,  including  a  balance  of  £66,  broii|ht 
over  from  the  last  account,  amounted  to  £300,42^*  ^ 
traffic  receipts  showed  an  increase  as  compared  wit 
the  corresponding  period  of  last  year  of  £31,^$$'  The 
total  expenses  of  the  half-year,  including  income-tax 
and  repair  of  cables,  &c.,  amounted  to  ;66 1,885.  ^^ 
quarterly  interim  dividend  of  2  per  cent,  on  the 
preferred  stock,  and  of  i  per  cent,  on  the  ordiniij 
stock,  free  of  income-tax,  was  paid  on  the  ist  Bfafi 
absorbing  ;£70,ooo,  and  a  second  quarterly  interini 
dividend  at  the  same  rates,  free  of  income-tax,  woold 
be  paid  on  the  2nd  August,  leaving  a  balance  of  £23^ 
to  be  carried  forward.  The  Chairman,  in  moving  the 
adoption  of  the  report,  remarked  that  the  state  of 
things  which  he  had  to  bring  before  them,  if  not  pi^ 
ticularly  exhilarating,  did  not,  in  his  opinion,  afford  Uf 
reason  for  despondency.  The  commercial  depressioi, 
of  which  they  had  heard  so  much  for  years  past,  tboi^ 
considerably  relieved,  had  not  entirely  passed  away.  Ho 
then  referred  to  the  circumstances  which  led  to  the 
postponement  of  the  payment  of  the  dividend  on  the 
last  occasion,  and  reminded  them  that  it  had  since  heei 
paid.  Their  cables  were  in  good  working  order,  tfd 
carrying  the  traffic  as  well  as  could  be  expected.  He 
afterwards  alluded  to  the  visit  of  their  solicitor  (Mb 
Birt)  to  New  York,  to  watch  over  the  comipuif* 
interests  in  the  difficulties  mentioned  in  the  repMt, 
consequent  on  the  combination  of  the  land  telegraph 
companies  in  the  United  States ;  and  referring  to  fee 
charge  of  monopoly  which  was  made  against  the 
Atlantic  Telegraph  Companies,  his  lordship  spoke  of 
the  reductions  which  had  been  made  in  tneir  tarifti 
and  the  excellent  manner  in  which  their  work  wasdoae. 
The  reductions  had  put  more  money  into  the  pocketof 
the  company,  and  they  must  only  hope  that  the 
reduction  to  is.  a  word  would  have  the  same  efioct, 
and  that  notwithstanding  the  competition  of  the  net 
cable,  there  would  be  room  for  them  all.  Sir  Jamei 
Anderson  seconded  the  motion,  anditwasunanimondy 
adopted. 
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Ths  West  Coast  of  America  Teleobaph 
CoHPANy',  Limited. — The  report  of  the  ditectots  pre- 
sented to  the  shareholders  for  the  year  ending  Decem- 
ber 31st,  1880.  shows  the  gross  reveoao  to  be  £iy.3gS 
4s.  ad.,  and  the  expenditure  j£3l,3l5  is.  6d.,  leaving  a 
balance  of  ^14,416  tjs.  4d.  to  the  debit  of  revenue 
aceount.  The  levenue  account  though  far  from  satis- 
tactory.  is  m  favourable  as  could  reasonably  be 
loolted  for  under  all  the  circumstance;.  The  ex- 
penses oE  Ihe  repairing  steamer  Refriiver  are 
rather  large,  but  the  next  accounts  will  show  a  con- 
siderable saving  in  these  expenses,  whilst  the 
trading  earnings  of  the  steamer  will,  it  is  expected, 
show  a  material  increase.  At  the  time  ot  issuing 
the  last  report,  three  sections  of  the  company's 
cables  were  cut  and  out  of  use,  and  it  is  only 
since  the  cessation  of  the  wac  that  all  the  sections 
have  been  repaired  and  the  entire  system  put 
into  complete  and  perfect  working  order.  All  the 
company's  cables  are  now  in  active  operation,  and 
ready  to  take  advantage  of  any  increase  of  business 
that  may  be  brought  about  by  the  revival  of  trade,  and 
the  re-e»tablishment  of  peace  on  the  Coast.  Since  the 
iBt  of  May.  i88t,  the  receipts  of  the  company  have 
shown  a  steady  increase,  and  have  amounted,  for  the 
three  half-months  ending  tsth  instant  to  A, aoo.  It 
will  be  satisfactory  to  the  shareholders  to  learn  that 
daring  the  repairing  Operations  the  manager  had  many 
opportunities  of  inspecting  the  general  condition  of 
the  cables;  and  Ihkt  he  reports  they  are  in  as  good  a 
condition  as  when  they  left  the  works  of  the 
manufacturers. 

Direct  Umted  States  Cable  Companv,  Limited. 
— The  eighth  ordinary  general  meeting  of  this  company 
was  held  on  July  iSth,  at  Ihe  City  Terminus  Hotel,  under 
the  presidency  of  Mr.  Pender.  M. P.    The  Chair 


moving  the  adoption  of  the  report,  and  the  declara 
of  a   final   dividend  of   5sl  pet  share, 
idends.  a  totaldividend  of  5 


re,  making,  1 


the  year,  staled  that  the  revenue  for  the  half-year  to 
the  30th  of  June  last,  after  deducting  out  payments. 
amounted  to  ^£93,581,  and  Ihe  working  and  other  ex- 
penses, including  interest  on  debentures  and  income 
tax,  absorb?d  £'i6fi^l,  leaving  a  balance  of  £66,710 
as  the  net  profit  of  the  half-year.  They  had  carried 
£33,^3  to  the  reserve  fund,  and  they  carried  forward 
£j,ljg.  The  expenses  had  been  maintained  at  their 
present  figure,  in  spile  of  a  very  large  Increase  in  their 
business.  He  congratulated  them  on  this  fact,  on  the 
(Cpairs  having  cost  only  ^2,496  which  had  been 
charged  to  the  reserve  fund,  and  on  the  increase  of  that 
fund  to  £335,000.  He  denied  that  the  submarine 
tdegraph  system  had  been  a  monoply,  and  alluded  to 
CODStaat  reductions  having  been  made  in  the  tariff. 
This  company  and  the  Anglo- American  Company  were 
now  about  to  reduce  the  charges  to  is,  a  word,  a 
mattier  which  he  said  had  been  long  under  considera- 
tion of  both  boards.  As  to  the  effect  of  the  Americans 
having  a  submarine  telegraph  system  of  their  own,  he 
believed,  seeing  the  enormous  growth  of  the  business, 
that  there  would  be  room  (or  all  of  them.  The 
rMolution  was  seconded  and  carried  unanimously. 

Tub  Cossolidated  Telephone  Constkuctiom 
CoMPANy- — The  statutory  general  meeting  of  the 
above  company  wai  held  on  the  afternoon  of  the  Sth 
instant  at  the  City  Terminus  Hotel,  Sir  Julius  Vogel, 
K.C-M.G..  the  Chairman,  presided,  and  slated  that  as 
the  present  was  the  statutory  meeting  of  the  company, 
there  was  no  business  to  transact;  but  it  had  occurred 
to  the  directors  that  he  might  take  that  opportunity 
making  a  general  statement  as  to  the  position  and 
oE  prospects  of  the  company.  They  had  over  700 
iders.    They  bad  already  established  a  factory. 


and  in  course  of  a  week  or  two  they  would  be  able  to 
turn  out  between  lOo  and  300  instruments  a  week. 
They  had  an  agreement  with  the  United  Telephone 
Company,  by  which  that  company  had  bound  them- 
selves to  take  all  the  instruments  they  required  from 
this  company ;  and  he  reminded  them  that  that 
company,  after  a  great  deal  of  litigation,  had  practi- 
CTlly  secured  a  monopoly  of  Ihe  telephone  in  the 
United  Kingdom.  Outside  that  arrangement,  this 
company  had  to  fulfil  orders  for  a  veiy  large  number  o£ 
instruments  which  they  took  over  when  they  purchased 
the  tights  of  Mr,  Gowet.  This  company  had  also  the 
sole  right  of  making  and  selling  telephones  for  export 
in  this  country,  and  they  anticipated  a  veiy  large  ex- 
port business.  They  had  acquired  valuable  patents  for 
abroad.  In  his  opinion  the  telephone  in  this  country 
and  in  Europe,  and  indeed  everywhere  except  in  the 
United  States,  was  in  the  very  earliest  infancy  of  its 
development.  Altogether  he  though  they  had  excellent 
prospects  before  them  in  this  country,  apart  from  the 
special  rights  to  which  he  had  referred.  A  vote  of 
thanks  to  the  Chairman  terminated  the  proceedings. 

The  United  Telephone  Companv.— At  the   6nt 

annual  meeting,  held  on  August  gth,  at  the  Cannon 
Street  Hotel,  Mr.  James  Brand  in  the  chair,  the  report 
and  accounts  having  been  taken  as  read,  the  Chairman, 
in  moving  their  adoption,  said  he  thought  the  share- 
holders would  agree  with  him  that  the  balance-sheet 
was,  on  the  whole,  not  unsatisfactory.  He  was  glad  to 
say  that  they  met  under  more  pleasant  circumstances 
than  they  did  when  he  last  addressed  them.  At  that 
time  they  were  surrounded  by  dangers  on  every  side. 
The  directors  were  accused  of  every  imaginable  fault, 
and  people  predicted  the  utter  collapse  of  the  under- 
taking ;  but  now  there  Was  manifest  vigour,  and,  con- 
sidering the  difficulties  with  which  they  had  bad  to 
contend,  and  how  greatly  they  had  been  hampered  by 
the  uncertainty  as  to  their  position  in  relation  to  the 
Government,  he  thought  the  development  attained  was 
very  remarkable.  All  this  time  the  directors  had  been 
plodding  on,  preparing  the  cables  and  other  thin^ 
which  were  necessary  to  enable  them  to  meet  the  in- 
creased requirements  ot  the  public,  which  were  now,  he 
w^s  happy  to  say,  pouring  in  upon  them.  He  bad 
before  him  some  remarkable  statistics  compiled 
by  the  auditors,  showing  the  gradual  increase  in 
the  number  of  subscribers,  and  in  the  use  of  the  instru- 
ments, and  the  decreased  expense  at  which  the  results 
were  achieved.  In  the  months  of  May,  June,  and 
J  uly.  iSSo,  the  company  having  begun  with  only  forty 
subscribers,  the  average  number  of  calls  was  a"3  per 
day,  while  the  total  number  of  subscribers  for  the  three 
nnonths  was  609.  In  August,  September,  and  October, 
the  average  number  of  calls  was  3'i,  and  the  number  of 
subscribers  rose  to  707.  In  November,  December,  and 
January,  there  were  415  calls  and  820  subscribers.  In 
July  of  this  year  there  were  six  calls  on  the  average  per 
day.  There  were  now  i.ojj  subscribers,  and  there 
were  many  orders  on  hund.  To  this  hemighl  add  that 
the  expenditure  had  fallen  from  its  highest  point  of 
£350  to  £101  per  week.  These  figures  spoke  for 
themselves,  and  were  a  complete  answer  to  those  who 
had  regarded  them  as  enthusiasts  amusing  themselves 
with  a  toy.  Some  oE  the  hotels,  and  a  great  many  of 
the  principal  tradesmen,  were  now  availing  themselves 
of  the  services  of  the  company,  and  what  was  most 
needed  was  for  the  shareholders  to  assist  in  the 
development  of  their  own  property.  Of  650  share- 
holders, 90  fat  as  the  London  district  ivas  concerned, 
only  35  were  at  present  subscribers.  The  company 
would  receive  £50,000  for  the  sale  of  half  their  vMiKtcs^ 
in  the  district  of  the  LintaitiMt  imi  OwsiaNXt  ^*»^ 
phone  Campan^,  tcepinj  *.'ae  oftLW  ^i.\.,  Vwiis.  ^^ 
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considered  to  be  worth  ^50,000  more.     In  concludinsf, 
he  remarked  that  they  were  working  in  a  friendly  spirit 
with   the   Consolidated  Construction  Company. —  Mr. 
J.  S.  Forbes  having  seconded  the  motion,  a  discussion 
ensued,  in  the  course  of  which  Mr.  Galsworthy  expressed 
his  satisfaction    that   solicitors   would   be   allowed  to 
charge  telephone  messages  sent  by  them  professionally 
as  if  they  were  letters.     Ultimately  the  report,  including 
the  recommendation  of  a  payment  of  los.  per  share  as 
bonus   out  of   the   ^^50,000  to  be  received  from  the 
Lancashire  and   Cheshire   Telephone   Company,   was 
adopted.    A   resolution     was    afterwards    agreed    to 
approving  an  agreement  with   Mr.  C.   H.  Reed,   for 
granting  an  exclusive  licence  for  the  use  of  the  com- 
pany's   patents    in    certain    districts    to   a   company 
intended    to    be    formed   under   the   name   of   '*  The 
Northern    District    Telephone    Company,"   the    pro- 
ceedings terminating  with  a  vote  of   thanks   to   the 
chairman. 

A  Postal  Telegraph  Company  (of  America)  which 
promises  to  be  a  rival  of  the  Western  Union,  says  a 
correspondent  of  the  Daily  News,  has  been  organised. 
Mr.  James  R,  Keene  is  the  president.  Among  the 
stockholders  are  the  Californian  Bonanza  millionaires. 
The  company  have  acquired  several  novel  patents,  in- 
cluding W.  A.  Leggo's  automatic  machines,  said  to 
send  two  thousand  words  a  minute ;  the  Leggo  fac- 
simile machine,  which  sends  autographic  telegrams 
(those  shown  are  like  photographs)  ;  the  Gray  har- 
monic  multiple  system,  which  is  claimed  to  surpass 
even  the  quadruples.  The  Way  duplex  system  has  also 
been  acquired.  Peculiar  interest  attaches  to  this  inven- 
tion, owing  to  its  alleged  applicability  to  cables.  Relays 
are  not  used  even  on  land.  The  capital  of  the  company 
is  twenty-one  million  dollars.  The  subscriptions  an- 
nounced amount  to  ten  millions.  They  have  already 
spent  on  plant  and  patents  over  two  millions.  It  is 
estimated  that  the  total  cost  and  equipment  sufficient 
for  any  amount  of  business  will  not  exceed  fifteen 
millions. 

Mr.  James  A.  Scrymser,  president  of  the  Central  and 
South  American  Telegraph  Company,  is  said  to  have 
arrived  in  this  country  to  close  a  contract  for  some 
three  thousand  miles  of  telegraph  cable,  to  be  laid 
along  the  Pacific  coast  of  Central  and  South  America 
from  Mexico  to  Peru,  connecting  at  Vera  Cruz  with 
the  Mexican  Telegraph  Company's  lines,  and  at  Callao 
with  the  West  Coast  Telegraph  to  Valparaiso  and  the 
Argentine  Republic. — Railway  News, 

Globe  Telegraph  and  Trust  CoMPANv.—Mr.  W. 
Griffiths,  barrister-at-law,  has  been  elected  auditor  to 
this  company  in  place  of  Mr.  Newmarch,  who  has 
retired. 

The  Eastern  Telegraph  Company  notifies' the  resto- 
ration of  telegraphic  cable  communication  with  India, 
China,  Manilla,  Java,  Australia,  and  New  Zealand,  via 
Bombay. 

The  board  of  the  Oriental  Telephone  Company, 
Limited,  have  received  the  following  message  from 
Alexandria,  Egypt,  dated  9th  inst.  :—•* Telephone  Ex. 
change  opened  yesterday.  Subscribers  now  talking. 
Working  satisfactorily." 

The    following    are    the    final    quotation«    of    stocks 

and     shares:  —  Anglo -American,      Limited,      Sii-52; 

Ditto,    Preferred,    82J-83J;    Ditto,     Deferred,    24^-25^; 

BrBzWan  Submarine,  Limited,   io|-io|;    Brush   Light, 

/    Electric    Light,     i-f ;  Consolidated    Tc\cpY^OT\t 


Construction,     i-i^   A;   Cuba,    Limited,   9i*xo;    Cuba, 
Limited,  10  per  cent.  Preference,  16^-17;  Direct  Spanisb, 
Limited,  4i'5i ;  Direct  Spanisb,  10  per  cent.  Preferenoc^ 
131-14^;    Direct    United    States   Cable,    Limited,   1877, 
io|-iii;   Debentures,   1884,  102-104;   Eastern  Limiirt, 
io|.io|;  Eastern  6  per  cent.  Preference,  Z2|-I3i^;  Easten, 
6  percent  Debentures,  repayable  Oaober,  1883,  X02-IQ4; 
Eastern  5  per  cent.  llebentures,  repayable  August,  1887, 
102-105 ;    Eastern,  5   per   cent.,   repayable  Aug.,  1899^ 
105-108;    Eastem  Extension,  Australasian    and   Cfaina, 
Limited,  ii-iii;  Eastern  Extension,  6  per  cent.  Debentne^ 
repayable  February,  1891,  107-1 1 o;  5  percent.  Ausmfai 
Gov.  Subsidy  Deb.  Scrip,  1900,  103-X06;  Ditto,  registtn^ 
repayable  1900,  103-106;  Ditto,  5  per  cent.  Debentuc, 
1890,   103-105;   Eastern  and  South  African,  Ltmitd, 
5   per   cent.   Mortgage  Debentures,  redeemaible  1900^ 
103-106;    Ditto,  ditto,    to  bearer,    103-106;  Ger^ 
Union  Telegraph  and  Trust,  loi-iof;  Globe  Telq^pbnl 
Trust,  Limited,  6^-61;  Globe,  6  per  cent.  Preference,  I2f-I3; 
Great  Northern,   13-134;  5  per  cent.  Debentures,  103- 
106;     India     Rubber    Company,   23-24;     Ditto,  6  per 
cent.  Debenture,  104- 1 08;  Indo-European,  Limited,  iS-i^; 
Ix)ndon  Platino- Brazilian,  Limited,  5l-6i;  Meditenanen 
Extension,  Limited,  2^-3^;  Mediterranean  Extension,  8  per  ; 

cent.  Preference, 9^-9};  Oriental  Telephone,  i ;  Reulerli 

Limited,  12-13;  Submarine,  290-300;  Submarine  Sof^ 
2f-3;  Submarine  Cables  Trust,  100-104;  United  Tel^ 
phone,  g\-gl ;  West  Coast  of  America,  Limited,  4}-5fc 
West  India  and  Panama,  Limited,  i|-2 ;  Ditto,  6  per 
cent.  First  Prefeience,  7-7^ ;  Ditto,  ditto,  Second  PrdCereoo^ 
6-6^%  Western  and  Brazilian,  Limited,  8-8i;  Ditto, 6 per 
cent.  Debentures  "A,"  110-115;  Ditto,  ditto,  ditto,  * 4* 
1 01 -1 05;  Western  Union  of  U.  S.  7  percent^  x  Mor^ifc 
(Building)  Bonds,  1 25-1 30;  Ditto,  6  per  cent  Sttrfiaf 
Bonds,  io6«xio;  Telegraph  Construction  and  Maiote- 
nance.  Limited,  29-29} ;  Ditto, 6  percent.  Bonds,  i04-i4 
Ditto,  Second  Bonus  Trust  Certificates,  3(-4l. 
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Anglo-American...  1 881 
Brazilian  S'marine  x88i 
Cie.  Francaise  ...1881 
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THE  TELEGRAPHIC  JOURNAL  AND 
ELECTRICAL    REVIEW. 

Vol.  IX.— No.  206. 
THE  PARIS  ELECTRICAL  EXHIBITION. 


It  has  been  said  that  the  Paris  Electrical  Ex- 
hibition lacks  interest  on  the  score  of  novelty,  for 
at  the  present  day,  when  intercourse  and  inter- 
communication between  the  various  countries 
wbich  form  the  civilised  portion  of  the  globe  is  so 
comparatively  easy,  novelties  cease  to  be  novelties 
within  almost  a  few  daj-s  after  their  publication  in 
the  country  of  their  origin.  This  is  true  to  a  very 
great  extent,  but  at  the  same  time  it  is  not  um- 


"  Theorell  Printing  Meteorograph."  Meteorological 
observations  are  shown  by  this  instrument  on  tables 
printed  on  a  slip  of  paper.  Of  six  tabular  columns, 
the  first  gives  the  hours  ;  the  second,  the  velocity 
of  the  wind  ;  the  third,  the  direction  of  the  same  ; 
the  fourth,  the  temperature  ;  the  fifth,  the  degree 
of  humidity,  according  to  August's  method,  by  the 
tret  and  dry  bulb  thermometers  ;  and  the  sixth,  the 
atmospheric  pressure,  which  is  given  in  millimetres. 
The  degrees  of  the  thermometer  employed  aro 
those  of  the  centigrade  scale,  and  negative  degrees  , 
are  expressed  by  their  complements  of  too.  The 
direction  of  the  wind  is  indicated  by  figures  from  I 
to  ii.  The  numbers  expressing  the  velocity  of  the 
wind  signify  metres  in  a  second.  The  registration 
lakes  place  by  means  of  electrical  currents,  which 
are  closed  in  the  barometer  and  both  the  ther- 
mometers by  contact  between  the  mercury  and 
steel  wires  that  descend  into  their  tubes,  and 
at  the  weather-cock  and  anemometer  by  con- 
tact between   a  metal   knob,   which  is    put   into 


4 


verMlly    the    case;    several    European   countries.  , 
about  which  but  comparatively  little  is  heard,  have 

practically  been  considered  to  be  quite  in  the  rear  , 

of  the  progressive  march  of  electrical  science.    The  1 
Electrical  Exhibition  has,  however,  quite   dispelled 
Ibisillusion;  take,  for  instance,  Norway  and  Sweden; 

in  both  these  countries  electrical  and   telegraphic  1 

exhibits  are  shown  which  will  yield  the  palm  to  no  I 

other  country  in  respect  of  ingenuity  or  mechanical  I 

design.    In   the  Swedish  Department,  one  of  the  ■ 

most    pirominent   exhibits,  and   perhaps  the   most  r 

exhibit  in  the  whole  exhibition,  is  the  i 


motion  by  the  current,  and  a  wheel  which  is  in 
direct  mechanical  combiniitlon  with  each  of  these 
instruments.  The  steel  wires  in  the  barometer  and 
in  both  the  thermometers  are  connected,  each  by 
its  respective  system  of  brass  wheels,  with  numerical 
types,  engraved  on  the  edges  Jn  such  a  manner  that 
the  rotation  of  the  wheels  causes  an  upward  or 
downward  motion  of  the  steel  wires,  so  that  the 
point  of  the  scale  on  which  the  lower  e.xtremity  of 
the  wire  is  situated  is  necessarily  that  i.ndvc^.v«A  V^ 
the  number  appeatio^  M. \\ve  MiTiya  wwdvftW,  mv**-^" 
most  on  ihc  corras^oaAiui^  ni\m<&».    "^^i*  ^"w*  ^sCow 
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brass  wheels  with  engraved  figures  are  likewise  eachobservUion  seis  thefiiesjstemssuccessiveU  id 

combined,  by  means  or  electric  currents,  tn  <:i!ch  I    motion  until  the  corresponding  wires  have  reached 

a  manner  with  the  above-named  metal  knobs  on  the  i     thi.  mercury  in  the  birometer  and  the  tvo  ther 

weather-cock  and  the  anemometer  that  the  hi^ure  momelers  and  caused  a  conta''t  between  the  above 

which  is  uppermost  on  the  peripliery  of  the  wheel  ]     mmcd   metal   knob   in    the  weathercock  and  the 


,mwi  imri, 


il  the  moment  it  isabout  to  be  registered,  indicates 
the  direction  of  the  wind  at  the  same  moment,  and 
its  mean  force  during  the  preceding  quarter  of  an 
hour.  The  wheels  containing  the  figures  are 
governed  by  an  electro- magnetic  motor,  whi^h  for 


anemometer,  and  the  wheels  which  are  in  * 
mechanical  combination  with  each  of  theae  iDitra- 
The  numbers,  therefore,  that  are  uppenno* 
on  the  numbered  wheels  are  just  those  whi(4 
indicate  the  height  of  the  barometer  and  of  the  t*  ~ 


isttt,  tSSi.] 
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elers,  as  well  as  the  direclion  and  ve'ociiy  ' 
nd.  And,  now,  the  same  electro -magnetic 
crates  upon  a  priming  apparatus,  ivhich,  ; 
itig  deposited'  colour  on  the  types,  presses 
e-mentioned  slip  of  paper  against  them.  I 
g  done,  Ihe  steel  wires  are  drawn  up  again 
lOtor,  which  stops  as  soon  as  a  certain 
from  the  merccirv  is  attained,  and  all  is 
T  the  nest  observation.  The  interval 
the  observations  is  a  quarter  of  an  hour, 
istrument,  it  will  be  understood,  has  the 
rantage  that  it  gives  the  observations  in 
jrm  that  they  may  be  immediately,  and 
Turther  modilication,  used  by  the  meteor- 


the  quicksilver  and  the  slee!  wires  from  osydalion, 
and  thus  preserve  the  galvanic  contact,  A  meteor* 
ograph  of  this  construction  has  now  been  used  at 
Upsala  Observatory  for  two  years,  and  during  that 
time  it  has  made  four  observations  every  hour 
without  causing  any  perceptible  change  in  the 
surface,  either  of  the  mercury  or  the  steel  wires, 
that  could  in  any  way  alTect  either  the  free  eRidency 
of  the  instrument  or  its  degree  of  accuracy,  which, 
throughout  the  whole  time,  has  been  found  to  be 
as  above  stated.  As  the  clock,  which  determines 
the  time  of  the  observations,  docs  not  require  wind- 
ing up — the  instrument  itself  restoring  the  leufiion 
of  the  mainspring  every  quarter  of  an  hour — it  con- 


_'Kis  work.  Alargs  number  of  compai 
efijjly  made,  have  shnwn  that  the  obsen-a- 
rgistered  with  the  aid  of  the  method  here 
3  have  an  accuracy  equal  to  that  usually 
le  by  ocular  observation.  The  zinc  vessel, 
1  the  upper  ends  of  the  thermometers  are 
,  is  so  air-iiglit  that  it  has  been  found  pos- 
meansofohlorideoflime  and  caustic  potash, 
the  inclosed  air  always  free  from  damp  and 
:  acid,  a  precaution  which,  it  will  be  easily 
jod,  is  necessary  in  every  climate  where  the 
,ture  is  liable  to  sink  fcelow  the  freezing 
bDlVffll  tnoK  so  in  order  to  protect  both 


tinues  going  as  long  as  the  impellent  force,  i.e.,  the 
electric current,is maintained  ;  and  as  the  slip  ofpaper 
applied  lasts  for  fully  three  months,  it  is  clear  that 
that  is  the  period  for  which  the  instrument  may  be 
left  to  itself.  The  work  then  requisite  is  little  more 
than  taking  out,  cutting,  and  sewing  up,  in  order, 
Ihe  paper  of  observations,  and  replacing  it  by 
another  slip.  Thus  it  will  be  seen  that  this  instru- 
ment requires  but  very  little  time  and  labour  fi:om 
the  person  who  takes  charge  of  it.  The  general 
form  of  the  receiver  of  the  apparatus  is  shown  by 
fig.  I. 
A  printing  meteorograph,  differing  from  ttiis  o-'" 
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so  far  that  the  latter  has  been  improved  and  per- 
fected in  several  details,  has  been  constructed  by 
the  same  mechanician,  Mr.  Sorensen,  for  the  Im- 
perial Central  Establishment  for  Meteorology  in 
Vienna,  where  it  has  been  in  daily  use  since  Sep- 
tember, 1874 ;  and  during  that  time  it  has  given 
exact  and  true  observations.  A  description  of  this 
meteorograph  is  inserted  in  "Zeitschrift  der  Oster- 
reichischen  Gcsellschaft  fflr  Meteorologie,  redigirt 
von  C.  Jelinck  und  J.  Hann,"  Volume  X.,  Nos.  16 
and  17. 

Finally,  it  is  pointed  out  that  the  principle  on 
which  this  instrument  has  been  constructed  may 
be  adopted,  with  the  same  advantage,  for  observing 
the  particulars  of  any  other  phenomenon,  provided 
they  can  be  indicated  by  an  index  which  produces 
a  galvanic  contact. 

Although  the  foregoing  instrument  is  undoubtedly 
the  most  interesting  exhibit  in  the  Swedish  Depart- 
ment, it  is  by  no  means  the  only  object  of  interest. 
A  very  complete  electric  automatic  railway  sig- 
nalling apparatus,  and  also  a  system  of  iire-alarma 
for  small  towns,  of  thoroughly  practical  design,  are 
shown  in  working  order. 

The  telegraphic  apparatus,  although  not  elaborate, 
is  most  excellent  of  its  kind.  The  Morse  printer  is 
the  instrument  most  employed.  This  is  arranged 
either  for  duplex  or  single  working,  the  changes 
from  the  one  to  the  other  system  being  made  when 
reauired  by  means  of  plugs.  In  the  British  Postal 
Telegraph  Service  plugs  are  not  considered  safe  for 
the  purpose,  as  they  are  liable  to  be  knocked  loose 
accidentall}',  and,  in  the  hands  of  an  unskilled  clerk, 
such  a  fault  might  cause  considerable  trouble;  a 
hand-switch  is  therefore  employed.  In  connection 
with  duplex  working,  it  may  be  mentioned  that 
there  is  exhibited  a  form  of  duplex  key  in  which 
the  battery  contact  is  made  and  the  earth  contact 
broken  at  the  same  moment.  This  key,  designed 
by  M.  NystrOm,  was  the  first  of  the  kind  ever 
made,  and  the  honour  of  the  invention  therefore 
belongs  to  Sweden. 

In  Sweden,  where  the  telegraph  service  is  of  a 
limited  extent,  the  whole  of  the  staff  is  very  highly 
trained,  indeed,  one  or  two  of  the  employes  are, 
we  believe,  members  of  the  Swedish  parliament. 
The  apparatus  for  giving  instruction  in  the  various 
systems  of  teqtjng-.  is  most  ingenious,  and  well 
adapted  for  the  purpose ;  artificial  lines  are  formed 
by  a  combination  of  resistance-bobbins,  which  can 
tie  grouped  in  connection  with  a  number  of 
terminals  arranged  on  a  small  board.  A  special 
resistance,  similar  in  outward  appearance  to  the 
other  resistance-bobbins,  is  formed  of  two  platinum 
plates  immersed  in  a  small  tube  filled  with  water, 
and  is  used  to  represent  a  fault.  The  various 
bobbins  can  be  shifted  about  and  connected  to- 
gether most  readily  by  clip  springs  to  the  various 
terminals,  so  that  every  kind  of  combination 
required  to  represent  one  or  more  actual  lines  may 
be  obtained  ;  thus  contact  tests,  earth  tests,  &c., 
can  be  made  by  learners  in  a  most  satisfactory 
manner.  The  arrangement  of  apparatus  for  actual 
testing  at  stations  is  very  good,  and  enables  every 
variety  of  test  required  to  be  made  with  the  least 
trouble  possible.  In  countries  like  Sweden,  where 
lengths  of  line  stretch  for  perhaps  two  or  three 
hundred  miles  without  an  intermediate  station, 
accurate   tests   for   localising    faults    arc   highly 


necessary,  and  the  arrangements   referred  to  are 
i  certainly  thoroughly  well  designed  for  the  purpose. 

Amongst  the  historical  exhibits  we  observe  a 
differential  galvanometer  designed  byM.  Edlund; 
to  the  latter  gentleman  belongs  the  credit  of  having 
been  the  inventor  of  the  differential  principle. 

A  most  ingenious  mechanical  arrangement  for 
the  quadruplex  telegraph  system,  devised  by 
M.  Wennman,  preliminary  director  of  the  Tele- 
graph School,  Stockholm,  is  also  shown.  This 
arrangement  enables  the  use  of  relays  on  short 
lines  worked  on  the  quadruplex  system  to  be 
dispensed  with.  One  of  the  Morse  printers,  which 
is  caused  to  respond  to  strong  currents,  is  provided 
with  a  polarised  armature,  which  is  normally  set  so 
that  it  stands  neutral  between  the  poles  of  an 
electro-magnet ;  a  strong  positive  or  negative  cur- 
rent, however,  causes  it  to  be  attracted  either  up  or 
down,  in  either  case  lifting  the  inking-wheel  of 
the  Morse  against  the  paper  and  causing  it  to  print. 
If  the  current  is  suddenly  reversed  the  armature 
flies  from  one  side  to  the  other,  as  in  the  ordinary 
compound  quadruplex  relay,  but  so  quickly  that  the 
inking-wheel,  which  is  geared  to  a  small  separate 
lever,  has  not  time  to  drop  and  stop  marking.  A 
modification  of  the  Gerritt- Smith  compound  relay, 
also  invented  by  M.  Wennman,  is  shown,  in  which 
the  contacts  are  so  arranged  that  the  employment 
of  an  "uprighting  sounder"  is  not  required. 

Amount  the  other  exhibits  are  batteries  of  the 
form  designed  by  M.  C.  A.  NystrOm,  a  collection  of 
tools  for  telegraph  line  construction ;  pole  dimberi, 
invented  and  constructed  by  M.  G.  Forssberg; 
telegraph  wires,  electrometen,  magnetometen,  and 
a  complete  military  telegraph  equipment  A 
modification  of  the  Wheatstone  automatic  ftst- 
speed  instrument,  designed  by  M.  Carlander,  is  also 
sriown. 

The  gcofiral  arrangement  of  the  varioua  lectioos 
in  the  Paris  Electrical  JBxhibition  is  shown  l^  the 
accompanying  plan,  which  we  reproduce  from 
L EUctricien,  It  will  be  seen  that  the  whole  of  the 
ground-floor  and  the  major  part  of  the  galleries  of 
the  building  are  occupied  by  the  objects  exhilrited. 

Figures  2  and  3  show  the  arrangement  of  the 
various  rooms  in  the  Exhibition  and  the  systea 
of  electric  lighting  by  which  each  is  illuminated. 
Room  A  (Fig.  2)  in  front  of  the  great  staircase 

Salon  of  the  President  of  the  Republic.    Reyaier 

incandescence  lamps. 
Roomi, — Picture  Gallery.    Sunlamps,  v 
Room  2. — Theatre.    Werdermann  lampi. 
Room  3. — Salon  lighted  with  Jamin  lamps.    Salon 

lighted  with  Werdermann  lamps. 
Room  4. — Vestibule,  kitchen,  bath-room,  lighted  by 

the  Soci6te  Force  et  Lumiere   (Faure  accumu- 
lators and  incandescence  lamps). 
Rooms  5  and  6. — Thrown  into  one.    Exhibition  01 

Jamin  lamps  and  Gramme  alternating  current 

machines  as  modified  by  M.  Jamin. 
Room  B. — Entrance  hall    lighted    by  Jablochkoff 

candles.    Exhibition  of  Jablochkoflf  candles,  small 

apparatus,  &c. 
Rooms  7  and  8. — Fitted  up  with  telephones  con- 
nected to  the  auditorium  of  the  Opera  Hous& 

Room  7  lighted  by  the  Soci^te  Force  et  Lumiere. 

Room  8  lighted  by  the  Brush  Company. 
Room  9. — Medical  and  telephonic  apparatus,  coils, 

&c.    Lighted  by  the  De  M^ritens  system. 


I 


THE  TELEGRAPHIC  JOURNAL. 


Vfom  lo, — Exhibitioa  of  the  Sautter  and  Leroonoier 
tight.     Apparatus  Tor  domestic  purposes. 

P<K>m  II.— JablochkofT  light.  Li^bert's  photo- 
graphic studio. 

foMtt  II.  —  Spanish  Electric  Light  Company 
(Gramme  lamps).     Carbons  and  electric  lamps. 


and  Alliance  machines,  Wilde  candles).    Tele- 
graphic and  domestic  apparatus.    Bells. 
Ifoom  C — United  States  Electric  Light   Company 
(Maxim  system).    Cables,  telephones,  and  tele- 


light  system.     Electric 


1 

lie-  S 


mpt).     Appnrat 
oils,  electro-raagneis,  Geissli 
"     i  Ele.    ■    "  ■ 


SWia   14.— Paris  I 


electric    light    (differential 

for  electric   measurement. 

tubes.  &c. 

Light  Company  (Wilde 
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Room    17.— Syndicat    de    TElectricile.      Gramme 

lamps,     electro-chemistry    apparatus,     batteries, 

electrotyping,  &c. 
Room  18.— Old  apparatus.    Mignon  and  Rouart's 

electric  light. 
Room  19. — Exhibition  and  lighting  by  the  Societc 

lyonnaise  de  constructions    mecaniques   et    de 

lumifere  electrique  (Lonlin,  Bertia  and  Mersanne 

systems).    Electric  clocks. 
Room  20. — Old  apparatus ;  Fyfe's  electric  lighting 

system  ;  Daft's  electric  lighting. 
Room  21. — Restaurant.     Swan  electric  lighting;. 
Room  22. — Reading  room.    Journals  and  books  on 

electricity,  &c.     Brush  lamps. 
Room  D. — Conference  hall.     Swan  lamps. 
Rooms  23  and  24. — Exhibition  and  electric  lighting, 

by  Edison. 

The  model  of  the  Tissandier  balloon,  which 
makes  short  aerial  flights  from  the  north  gallery, 
and  of  which  we  give  illustrations  reproduced 
from  La  Nature,  is  driven  by  a  small  Trouve 
motor  (see  Telegraphic  Journal,  Oct.  ist,  1880), 
to  which  a  large  fan  is  attached,  40  centimetres  in 
diameter.  The  motor  weighs  220  grammes,  and 
works  for  several  minutes  with  a  Plants  element, 
also  weighing  220  grammes.  With  a  secondary 
couple  weighing  1*300  kilogrammes,  the  duration 
of  the  motion  is  considerable.  The  motor  bobbin 
under  these  conditions  turns  6^  times  per  second  ; 
by  turning,  the  fan  gives  to  the  balloon,  in  a  still 
atmosphere,  a  velocity  of  one  metre  per  second  for 
about  40  minutes. 

.  The  application  of  the  Trouve  motor  to  pro- 
pulsion is  also  shown  in  the  small  skiff.  The 
Telephone,  which  floats  on  the  large  basin  in  the 
central  hall.  In  the  north  gallery,  small  model  toy- 
boats,  about  18  inches  long,  each  containing  a  small 
Trouve  motor  and  a  battery,  are  shown  in  motion 
in  a  small  tank  ;  the  motor  drives  a  pair  of  paddle- 
wheels,  which  causes  the  boats  to  run  round  and 
round  the  tank  with  a  considerable  velocity. 


NEW  PATENT  LAW. 


In  the  Journal  of  the  Society  of  Arts  of  August  12th  is 
published  a  memorandum  showing  the  principal  altera- 
tion in  the  law  which  would  be  made  by  the  Society  of 
Arts*  Bill  for  the  Amendment  of  the  Patent  Law.  From 
it  we  extract  the  following  particulars  : — 

Commissioners  of  Patents. —  The  PatenS-)ffice 
would  be  removed  from  under  the  charge  of  the  present 
Commissioners,  who  are  the  Lord  Chancellor,  the 
Master  of  the  Rolls,  and  the  Law  Officers.  Three 
Commissioners  would  be  appointed  on  account  of 
their  special  knowledge. 

Application  for  Letters  Patent.— Method  of 
Granting  Same. — The  method  of  application  for  a 
Patent  would  be  somewhat  as  follows : — The  applicant 
would  file  a  Provisional  Specification,  which  would  be 
referred  to  Examiners  appointed  for  the  purpose.  They 
would  see  that  the  invention  was  proper  subject-matter 
for  a  Patent ;  that  the  Specification  fairly  described 
the  invention  ;  and  that  it  was  generally  intelligible  and 
properly  drawn.  They  would  not  inquire  into  novelty 
or  utility.  They  would  report,  and  their  report  would 
be  shown  to  the  applicant  before  being  seen  by  the 
Commissioners,     The  applicant   would  then  have  an 


opportunity  of  conferring  with  the  Examiners  as  to  any 
required  alterations.  Provisional  Protection  would  be 
granted  immediately  on  receipt  of  the  application,  and 
would  last  for  nine  months.  Before  the  end  of  that 
time  the  applicant  would  be  required  to  file  a  Complete 
Specification,  fully  describing  his  invention.  This 
would  be  referred  to  the  Examiners,  and  treated  in  the 
same  manner  as  the  Provisional  Specification.  The 
applicant  would  be  enabled  to  amend  his  Specification 
'in  accordance  with  the  recommendation  of  the  Exami- 
ners, and,  on  his  doing  so,  a  Patent  would  be  granted. 
If  the  Examiners  reported  that  the  application  was  io 
respect  of  matters  which  could  not  properly  be  made 
the  subject  of  a  Patent,  and  if  the  applicant  still  per- 
sisted,  a  Patent  would  still  be  sranted,  but  the  objec- 
tions of  the  Examiners  would  oe  endorsed  upon  the 
Specification. 

Duration  of  Patent.— The  duration  of  Letters 
Patent  would  be  increased  to  17  years — the  duration 
being  as  now  contingent  upon  the  payment  of  fees  at 
or  before  the  expiration  of  each  period. 

Fees. — The  fees  would  be  half  the  present  amounts, 
namely — 

Fee  for  Provisional  Protection     .    .     .  ;f2  10 

Fee  for  Grant 10    a 

Fee  at  expiration  of  fourth  year      .     .  30    o 

Fee  at  expiration  of  eighth  year     .     .  60    o 

Opposition. — Under  the  proposed  Bill,  oppositioo 
to  the  granting4>f  Letters  Patent  would  be  limited  to 
persons  who  could  state  that  the  applicant  had  obtained 
the  invention  from  them  by  means  of  fraud.  Under  the 
present  law  any  person  can  oppose,  the  general  groand 
of  opposition  being  that  the  person  opposing  already 
has  a  Patent  for  the  same  or  nearly  the  same  inventioo. 

Amendment.— The  Bill  provides  that  the  inventor 
should  be  entitled  to  amend  his  Specification  after  it 
had  been  first  filed.  Under  the  present  system  this 
power  is  very  restricted. 

Prolongation. — It  is  proposed  to  continue  the 
system  of  prolonging  Patents  in  special  cases,  the  Bill 
being  framed  in  such  a  manner  as  to  give  greater 
facility  for  this  than  now  exists. 

Obligatory  Licenses. — The  Bill  would  compel  a 
Patentee  to  grant  licenses  in  cases  where  it  could  be 
clearly  shown  that  the  invention  was  not  being  worked 
in  such  a  way  as  to  supply  the  reasonable  wants  of  the 
public ;  but  the  clause  has  been  so  worded  as  to  preveot 
any  improper  interference  with  the  rights  of  the  Patentee 
over  what  is  considered  to  be  his  own  private  propertv. 

Trial  of  Patent  Cases. — The  Bill  would  protide 
for  the  trial  of  Patent  cases  in  an  entirely  new  manner. 
They  would  be  tried,  in  the  first  instance,  before  one  of 
the  Commissioners,  and  an  appeal  would  lie  to  the 
whole  body.  The  Commissioners  would  have  power 
to  call  in  Assessors,  and  would  have  such  other  poweit 
as  would  enable  them  to  try  the  cases  fully. 

Anticipation. — It  is  proposed  that  a  mere  publica- 
tion more  than  30  years  old,  unaccompanied  by  use 
within  the  30  years,  should  not  be  considered  suffi* 
cient  to  invalidate  a  Patent.  The  object  of  this  is  to 
remove  the  hardship  which  now  not  infrequently  occurs 
of  a  Patent  being  invalidated,  or  a  Patentee  being  pot 
to  great  expense  in  order  to  prove  his  claim,  by  the 
discovery  of  some  ancient  and  probably  incomplete 
description,  a  description  which  in  many  cases  coold 
not  have  been  put  into  operation  at  the  time  it  was 
made,  for  want  of  necessary  appliances  to  carry  it  iot» 
effect. 

Patents  to  Foreigners.  —  It  is  proposed  that 
Patents  should  be  granted  to  foreigners  or  persoas> 
resident  abroad  on  precisely  the  same  terms  as  those 
on  which  they  are  granted  to  British  subjects  resident 
io  the  United  Kingdom. 
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Effect  of  Foreign  Patents  on  English 
'atents. — At  present  an  English  Patent  lapses  at 
le  expiration  of  any  Foreign  Patent  taken  out  by  the 
ame  inventor  for  the  same  invention.  It  is  proposed 
1  the  Bill  that  English  Patents  should  not  in  any  way 
e  affected  by  Foreign  Patents. 


ITY  AND  GUILDS  OF  LONDON   INSTITUTE. 


HIS  institution  for  the  advancement  of  technical 
lucation,  strong  and  vi^rorous,  although  still  quite  in 
s  youth,  has  recently  issued  a  report  of  the  third 
caxnination,  held  on  the  evenings  of  the  25th  and  26th 
[ay  last.  Under  the  head  of  telegraphy  we  find  that 
^  candidates  presented  themselves,  and  out  of  that 
amber  49  passed,  whilst  50  failed.  Electro- metallurgy 
roduced  but  four  candidates  (against  six  last  year)  ; 
wo  passed  and  two  failed.  In  the  extracts  from  the 
sports  of  the  examiners  we  note  the  following  remarks 
y  Mr.  W.  H.  Preece,  F.R.S.,  examiner  in  the  subject 
:  telegraphy  : — "  I  have  upon  a  previous  occasion 
^marked  upon  the  absence  01  any  drawings  to  illustrate 
iswers.  It  is  surprising  what  small  use  is  made  thus 
[  the  pen  and  pencil.  A  simple  sketch  would  often 
3tain  more  marks  than  a  whole  page  of  writing.  One 
Kjuest  in  the  questions  was  to  describe  a  telephone ; 
ad,  although  this  instrument  has  been  before  the 
orld  for  four  years,  and  has  been  talked  of  more  or 
;ss  all  over  the  world,  nothing  is  more  astonishing 
lan  to  note  the  few  correct  answers  which  have  been 
liven. 


II 


"  There  seems  to  me  to  be  in  many  places  an  absence 
)f  apparatus  for  examination.  It  is  very  easily  found 
if  the  character  of  the  answers  when  the  examinee  is 
i  telegraph  clerk,  with  the  use  of  telegraph  apparatus 
it  his  ofiice." 

The  sub-committee,  having  had  under  their  considera- 
lioQ  the  results  of  the  recent  examinations  in  techno- 
logy, and  also  various  suggestions  from  the  examiners 
uid  teachers  of  the  institute,  as  well  as  the  report  of 
the  director's  visit  of  inspection  to  several  technical 
cUssttS  in  the  north  of  England  in  connection  with  the 
iostitute,  have  resolved  to  recommend  to  the  executive 
committee  the  adoption,  for  1882,  of  a  revised  set  of 
regulations. 

These  regulations  differ  from  those  contained  in  the 
programme  for  x88x  in  several  important  particulars ; 
those  referring  to  subjects  more  immediately  connected 
with  electrical  science  run  as  follows : — 

"  The  great  and  increasing  importance  of  industries 
connected  with  the  various  applications  of  electrical 
science  has  induced  your  sub-committee  to  suggest  the 
introduction  into  the  programme  of  an  examination  in 
Electric  Lighting  and  the  Transmission  of  Electrical 
EoergY,  and  also  in  another  industry,  to  which  special 
attention  has  been  given  in  the  Cowper  Street  Classes, 
viz.,  Electrical  Instrument  Making.  These  subjects, 
together  with  Telegraphy,  it  is  suggested,  should  be 
grouped  under  one  heading,  viz.,  "  Electrical  Engi- 
Beenng." 

The  programme  for  the  City  Technical  Science 
glasses,  Session  1881-1882,  has  also  been  issued. 

During;  the  winter  term,  commencing  October  3rd, 
881,  Professor  Armstrong,  Ph.D.,  F.R.S.,  and  Professor 
^yrton,  F.R.S.,  will  continue  their  tutorial  and  labora- 
ory  courses  of  instruction  in  chemistry  and  physics  at 
he  Cowper  Street  Schoob,  Finsbury,  in  rooms  rented 
rom  the  Middle  Class  School  Corporatk)n,  pending 
he  completion  of  the  City  and  Guilds  of  London 
^ecbnicai  College,  Finsbury. 


From  this  time  the  Trade  Classes  transferred  from 
the  Artisans*  Institute,  St.  Martin's  Lane,  W.C.,  wil 
also  be  conducted  in  the  same  building. 

The  Physical  Laboratory  will  be  open  daily  (Satvr- 
days  excepted)  from  10  to  5  p.m.,  and  on  Monday  and 
Wednesday  evenings  from  6.^0  to  9.30  for  students 
desiring  individual  practical  instruction  in  Technical 
Physics.  The  fees  are  inclusive  of  apparatus  and 
materials. 

There  will  also  be  the  following  classes  and 
lectures: — Professor  Ayrton  will  continue  on  Monday 
evenings,  from  8.30  to  9.30,  commencing  October 
3rd,  the  course  on  Electrical  Instrument  Making,  and 
give  practical  instruction  in  the  scientific  principles 
underlying  the  manufacture  and  testing  of  condensers, 
induction  coils  and  telephones.  The  students  will  have 
the  opportunity  of  performing  themselves  the  ex- 
periments suggested  at  the  lectures,  as  well  as  of 
obtaining  information  from  the  professor  regarding 
technical  difficulties,  by  attending  a  special  laboratory 
course,  to  be  held  on  Monday  evenings,  from  6.30  to 
8.30,  commencing  October  3rd. 

The  syllabus  of  the  course  on  Electrical  Instrument 
Making  includes  such  subjects  of  study  as  condensers, 
submarine  duplex  telegraphy,  induction  coils,  and 
telephones. 

On  Wednesdav  evenings,  from  8.30  to  9.30,  from 
October  5th,  Professor  Ayrton  will  continue  the  coarse 
on  the  Electric  Light,  especial  attention  being  devoted 
to  the  construction  of  the  various  forms  of  generators, 
and  to  the  laws  governing  their  action  and  efficiency* 
The  practical  application  of  the  principles  of  the 
electric  transmission  of  power  to  electric  railways  will 
be  entered  into,  and  a  critical  examination  made  of  tlie 
various  systems  of  electric  lighting  at  present  employed 
in  London. 

A  special  laboratory  class  for  students  attending  this 
course  will  be  held  on  Wednesday  evenings,  from  6.30 
to  8.30,  in  which  students  will  be  taught  to  make  ezAct 
measurements  of  electric  currents,  electro-motive  forces 
and  resistances,  and  to  practically  use  absolute 
instruments  when  very  strong  electric  currents  have  to 
be  measured.  They  will  then  practise  making  measure- 
ments of  the  illuminating  power  of  electric  lights 
produced  by  various  strengths  of  electric  current, 
generated  by  dynamo-electric  machines  driven  by  a  six 
horse-power  gas  engine  in  the  laboratory  fitted  with 
suitable  gearmg  to  enable  the  dynamo-machines  to  be 
run  at  any  desired  speed ;  and  they  will  compare  the 
relative  illuminating  powers  with  the  energy  absorbed 
in  the  arc  in  each  case,  so  as  to  determine  ex- 
perimentally the  relative  efficiencies  of  different  forms 
of  electric  lighting.  The  students  will  also  experiment 
on  the  sensibility  of  the  various  lamps  as  regards  their 
automatic  adjustment,  and  on  the  efficiency  of  dynamo- 
electric  machines  relatively  to  one  another,  and  to 
batteries  for  the  production  of  the  electric  current 
Experiments  will  likewise  be  made  regarding  the 
practical  efficiency  of  electric  transmission  of  power 
under  various  conditions. 

The  syllabus  of  the  course  on  the  electric  light  and. 
transmission   of  power   includes  such  subjects  as  the 
"  General    Principles    of     Electric     Transmission    of 
Power,**  '*  Generators  of  Electric  Currents,**  "  Electric 
Railways,*'  "  Present  Electric  Lighting  of  London.** 

On  Friday  evenings,  from  7  to  8.30,  commencing 
October  7th,  a  course  of  lectures  will  be  given 
on  the  classified  series  of  electrical  experiments  which 
have  been  arranged  in  the  laboratory  to  enable  students 
to  verify  the  fundamental  principles  and  laws  in 
electricity  and  magnetism. 

The  syllabus  of   the  course  on.  ^V<fts:VjA^a^.\sJicix«'»^»^ 
apparatus  cotv\a\tv%  aAso  \^^  Vo>\Qi^\Ti^^>aiw\^^Vi^''^^^'^'* 
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various  branches  :  "  Electrification,"  "  Conduction," 
"  InsuUtion." 

There  will  likewise  be  a  preliminary  course  of 
lectures  on  Electricity  and  Magnetism,  fully  illustrated 
with  experiments,  which  will  be  delivered  on  Tuesday 
and  Thursday  afternoons,  from  145  to  2.45,  com- 
mencing October  4th.  This  preliminary  course, 
although  a  continuation  of  the  one  commenced  at  the 
beginning  of  this  year,  will  be  so  arranged  that  it  may 
be  joined  by  new  students  desirous  of  obtaining  such 
preliminary  training  as  should  be  possessed  by  students 
proposing  to  study  any  branch  of  electrical  engineering. 

A  laboratory  class  adapted  to  the  students  attending 
this  course  of  lectures  will  be  held  on  Thursdays,  from 
10  a.m.  to  I  p.m. 

Students  attending  regularly  any  of  the  chemical^  or 
physical  courses  during  the  entire  session,  and  passing 
a  satisfactory  examination,  will  receive  a  qualifying 
certificate,  entitling  them  to  the  full  technological 
certificate  of  the  institute  on  passing  the  technological 
examinations  in  allied  subjects. 

Altogether,  it  may  truly  be  said  that  the  instruction 
proposed  by  the  various  professors  is  of  a  most 
interesting  and  thorough  nature.  We  doubt  not  that 
a  great  increase  in  the  number  of  students  will  prove 
that  the  young  men  of  the  present  day  are  ready  to 
benefit  by  the  instruction  which  scientists  and  their 
supporters  are  so  energetic  and  liberal  in  placing  within 
their  reach. 


THE  CONGRESS  OF  ELECTRICIANS  AT  THE 
PARIS   ELECTRICAL  EXHIBITION. 


The  Congress,  which  is  to  be  held  at  the  Paris 
Electrical  Exhibition,  will  be  divided  into  three 
sections ;  the  first  will  consist  of  physicists,  chemists, 
physiologists,  and  persons  who  study  electricity  from 
a  theoretical  point  of  view.  The  second  section  will 
indnde  telegraphic  and  railway  engineers.  The 
third  section  will  be  formed  of  electricians  and 
eneineers,  and  others  who  are  employed  in  both  the 
civil  and  military  applications  of  electricity. 

The  meetings  of  each  section  will  be  held  at  different 
times,  so  that  the  members  of  any  one  section  may  be 
able  to  contribute  papers  to  anv  other  section.  The 
S^nces  which  will  be  held  will  be  threefold : — rst. 
**  Sfonces  PUnieres/'  in  which  International  matters 
remiiring  a  vote  from  the  Congress  will  be  discussed. 
2na.  **  S^nces  des  Sections,"  in  which  matters  of 
special  interest  will  be  considered  in  which  an  ex- 
change of  ideas  can  be  given.  3rd.  ''  Stances  Pub- 
liques,"  in  the  form  of  conferences,  in  which  any 
subjects  which  may  be  suggested  will  be  discussed. 

In  the  **  Stances  Pl^nieres  "  the  general  questions  for 
discussion  will  be — 

isi. — Electrical  Units. — The  adoption  of  an  inter- 
national system.  The  points  to  be  considered  under 
this  head  will  be — 

1.  Necessity  for  the  adoption  of  a  uniform  system. 

2.  Choice  of  a  system  and  names  to  be  given  to  the 

units. 

3.  Measures  to  take    for    the    establishment,    the 

preservation,  and  reproduction  of  the  units. 

4.  Should  an   international  commission  be  estab- 

lished? 
$•  Should    the   electrical    standards  be  under    the 

same  department  as  the  weights  and  measures. 
2nd. — International    Telegraphy. — Measures   to    be 
taken  to  facilitate  the  working  of  international  tele- 


graph  lines.     The   points   to   be    considered   noder 
this  head  will  be —  ■ 

I .  The  means  to  assure  the  employment  of  the  sam* 

electrical  terms  and  units. 
a.  The  possibility  of  the  systematic  study  of  earth 

currents. 

3.  Regulation  of  the  establishment  of   submarine 

cables  as  regards  their  juxtaposition  and 
crossing. 

4.  Signals,  &c.,  to  distinguish  cable  ships. 

^rd. — Various  Applications  of  Electricitv. — Measures 
to  take  to  facilitate  scientific  international  relations  as 
regards  that  which  concerns  certain  special  applications 
of  electricitv.  The  points  to  be  considered  under 
this  head  will  be-— 

1.  The  electric  light.    The  facilitation  of  the  com- 

parison of  luminous  intensities. 

2.  Electrophysiology.    The  effects  obtained  in  the 

employment  of  electro-chemical  apparatus. 

3.  Lightning  conductors.      Collection  of  statistics 

with  re&rence  to  the  comparison  of  the  relatire 
efficiency  of  conductors  at  present  in  use. 
In  the  "  Stances  des  Sections  "  the  general  questions 
for  discussion  will  be — 

1 5<  Section.— Theory;  Sources  of  Electricity;  Light- 
ning Conductors  ;  Electrophysiology.  The  points  to 
be  discussed  under  this  head  will  be~ 

1 .  The  theory  of  electricity. 

2.  The  measurement  of  currents  of  great  intensit/, 

whether  alternate  or  continuous. 

3.  The  physique  of  the  globe.     Atmospheric  elec- 

tricity and  terrestrial  magnetism. 

4.  Lightnmg-rods.      The  best   conditions   for  the 

establisnment  of  lightning-rods,  and  the  ponj* 
bility  of  statistical  compilations  as  to  their 
efficacy. 

5.  Electrophysiology,  and  the  necessity  of  a  system 

of  measurement  in  units  in  connection  with  the 
same.  The  best  means  to  determine  the  nabut 
of  electric  phenomena  produced  in  animals. 

6.  Miscellaneous  questions  initiated  by  members. 
2nd  Section. — Transmission  of  signals  and  speech hy 

electricity ;  telegraphy,  telephony,  and  railways.    The 

points  to  be  discussed  will  be— 

X.  The  relative  efficiency  of  dynamo  machines  ass 
batteries  for  teteeraphic  purposes.  Best  cos* 
ditions  for  establishing  open  or  nnduiioiurf 
lines  as  regards  their  conductivity  and  ufd^ 
tion.  Advantages  and  disadvantages  of  reUys 
on  long  lines.  Lightning-protectors  for  iastn- 
ments.  Advantages  and  disadvantages  of  win 
protectors. 

2.  Telephony.    Difficulties  in  establishing  telepfaoflie 

communication.    Telephonic  disturoanoes.^ 

3.  Railways.    Application  of  electricity  to  ratlvij 

purposes.  Comparison  of  the  relative  elBcieicy 
of  automatic  and  hand-worked  signals. 

4.  Questions  initiated  by  members  of  the  Congresi. 
3r(/ Section. — Industrial  applications  of  electiidty- 

The  points  to  be  discussed  will  be — 

X.  Electric  lighting.  The  adoption  of  a  vnit  of 
luminous  intensity.  Possibility  of  the  establish- 
ment of  simple  rules  for  photometric  measait* 
ments.  Comparison  of  the  relative  effidency  of 
direct  and  alternate  current  machines.  Spoeial 
conditions  as  regards  the  application  of  the 
electric  light  to  towns,  worshops,  mines,  shipii 
&c. 

2.  The  transmission  of  power.   Known  facts  in  cos* 

nection  therewith,  and  results  obtained.  Diffi* 
culties  in  connection  with.  Utilisation  of  natural 
forces. 

3.  Industrial  distribution  of  electricity. 
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^       4.  Clocks,    chronographs.       Appkieations   to    em- 

[       5-  Eloclto-meUllurgy.    Applications  oE  electiieity  to 

Chemialry. 
1        6.  QucBlionS  ioiliateJ  by  members  o£  Ihe  coojres?. 

■'  Stances  PuWiques."    The  suggested  programme  is 
I  as  [oUows — 

,       I.  Blectnc  meaiuiements. 
,       3.  Electric  lijjhr, 
L      3.  TtansmiisiOD  of  power. 
»      4-  Telephoa}>, 

/,      s-  Atmospheric  electricity  ■indligtitning-conductors. 
L       6.  Terrestrial  Diagnelisnt. 


ERRATA. 


^ug.  J5/k,  page  314,  Molecular  Torsion  and  U 
'  ctdar  Magitetism,  by  G,  Gore.  First  col.  page  1 
third  tine  from  bottom,  read  "  3-75  metres  "  for  "\ 
mm.  ;"  second  col.  page  314,  second  and  third  ii 
from  top,  read  "'  a  current  flowing "  for  "  a  curi 
toilowing." 


CffrrEsponitettK, 


LIGHT. 


;  Joi 


^^^^         ELECTR 
To  Ou  EUlj'  o/The 

Sir, — From  time  to  time,  as  you  are  aware,  in  ad- 
dressing your  Journal  on  the  topic  of  the  various 
systems  of  electric  light,  I  have  dwelt  upon  the  fact 
that  "simplicity"  in  the  arrangements  of  the  lamp 
I  is  absolutely  necessary  for  efficient  working.  Many 
'  of  the  regulating  systems,  when  workable,  produce 
00  donbl  Bgrandlight,  but  the  ditKculty  seems  to  be 
to  render  them  workable.  "  Regulators,"  as  before  said 
in  a  former  letter,  require  "lamp -lighters  to  regulate 
the  regulatorsj"  this  was  praminsntly  noticeable  at 
<  Covenl  Garden  Ihe  Other  evening.  I  observed  the 
'Brush  lights  burning  but  badly,  particularly  in  the 
-Ftoial  Hall,  where  they  had  seven  lamps.  During  two 
hours'  close  watching,  the  whole  seven  lamps  in  this 
UnU  were  never  at  one  time  in  workable  order ;  one  was 
-«11  but  out,  and  as  it  temporarily  recovered  itself, 
■another  followed  suit,  and  so  they  went  on,  playing  bo- 
-]>eep,  until,  during  the  interval,  when  the  hall  was 
.'crowded  to  suffocation,  the  entire  system  broke  down, 
leaving  the  hall  in  total  darkness,  save  a  few  gas  jets, 
.boming  over  the  buffet.  1/  pickpociiels  were  among  the 
lemwd,  and  chose  to  ply  their  avocations,  they  certainly 
hadan  opporiunil).  The  cause  of  the  extinction  was 
no  doubt  the  failure  of  the  regulators  to  regulate  the 
Jarops ;  there  was  no  want  of  attendance,  as  the  electric 
tuop-lighters  were  cutting  al>out  in  all  directions, 
.BefoTB  concluding,  a  word  upon  incandescent  lights,  and 
Ihe  sapposed  candle-power  of  regulators  :  as  regards 
the  former,  they  are  more  or  less  of  the  same  calibre, 
ten  to  twelve  candle-power,  and  nev,'  ones  seem  to  shine 
forth  monthly.  For  the  small  cabins  of  ocean  stea- 
mers they  are  perhaps  suited,  but  I  am  afraid  they 
■will  be  found  an  CKpensive  light  (if  they  rtatly  possess 
true  illuminating  power  at  all) ;  for  instance,  a  30  horse- 

Eiwer  engine  which  drives  siity  lights  on  the  Thames 
mbankment  of  over  200  candle-power  each,  would 
hardly,  [  believe,  suffice  to  drive  40  incandescent  lamps 
of,  as  above  said,  11  candle-power;  there  is  thus  an 
Cnormaui  difference  io  the  power  required.  Touching 
ithe  latter,  vix.,  the  candle-power  oF  the  various  regula. 
tors,  I  think  it  is   high  time   th.il  the  owners  of  such 


should  be  compelled  to  have  them  measured  photome- 
trically, and  not  be  allowed  to  give  forth  to  the  public 
that  a  lamp  is  of  t  to  6,000  candles.  I  see  in  one  of 
this  morning's  papers  an  account  given  of  the  Complon, 
in  which  one  of  their  lamps  is  called  6,000  power?  Were 
this  lamp  tested  by  the  Board  of  Works,  Ihe  probabi- 
tity  is,  it  would  have  to  sing  very  small ;  and  it  is  un- 
fair that  the  public  should  be  deceived  by  ciicalars  or 
adiertisements.  staling  the  light  power  based  mer«ly 
on  a  supposed  or  ima^nary  standard.  One  large 
regulator  company,  who  described  their  lights  as  1,000 
candle-power,  I  Iciow,  have  been  tested  by  the  photo- 
meter aad  found  to  be  little  over  one-half. 
Yours  obediently, 

ELECTRON. 
Junior  Carlton  Club, 

Auguit  I3th,  iSSi. 


Sotis. 


On  an  Althration  of  the  Ei.Bcritrc  Lakp. — 1 
Mr.  Jamin. — As  soon  as  he  had  discovered  the  electi 
arc  Davy  placed  it  in  a  vacuum,  and  observed  that  its 
length  was  increased  and  that  the  carbons  were  not 
consumed.  Since  that  time  many  persons  have  en- 
deavoured to  inclose  thelf  apparatus  in  confined  air, 
but  never,  to  my  knowledge  in  vessels  hermetically 
closed,  nor  in  gases  which  have  no  action  on  carbon  at 
a  red  heat.  This  depended,  doubtless,  on  the  difHculties 
□f  the  eiperimeni,  because  of  the  size  of  the  regulators. 
The  lamp  which  I  have  described  to  the  Academy, 
admitting  of  being  reduced  to  a  very  small  bulk,  may 
be  fixed  either  in  a  vacuum  or  in  inert  gases,  in  globes 
entirely  closed. 

Among  the  gases  which  are  without  action  on  Ihe 
carbons  may  be  mentioned  acetylene,  carbonic  oxide, 
marsh-gas,  and  probably  sulphide  of  carbon;  most  of  the 
others  are  decomposed.  Thus  the  vapour  of  water 
gives  carbonic  oxide  as  acetylene,  carbonic  acid  doubles 
its  volume  and  is  converted  into  carbonic  oxide,  the 
carbides  of  hydrogen,  and  especially  the  vapour  of 
petroleum,  are  decarbonised  and  give  rise  to  filaments  of 
coke,  which  connect  the  carbon  points  and  convert  the 
arc-apparatus  into  an  incandescent  burner. 

Air  offers  an  especial  interest.  We  see  the  globe  at 
first  filled  with  reddish  vapours,  from  the  combination 
of  the  oxygen  and  nitrogen  under  the  electric  influence. 
This  compound  is  soon  decomposed, and  the  gas  becomes 
colourless  again.  It  is  evident  that  Ihe  hypo-nitric  acid, 
after  having  been  formed  under  the  electric  influence,  Is 
decomposed  in  turn  so  as  to  supply  oxvgen  to  the  car- 
bon.    Finally  there  remain   mere  carbonic  oxide  and 

During  this  time  the  electric  arc  undergoes  corres' 
ponding  modifications.  As  long  as  there  are  reddish 
vapours  it  varies  both  in  Intensity  and  colour,  but  as 
it  is  decolorised  the  flame  becomes  stable  and  changes 
its  hue.  When  all  the  chemical  changes  are  completed, 
it  is  reduced  to  a  well-defined  arc,  of  a  greenish  blue, 
unmixed  with  other  colours.  It  becomes  absolutely 
stable  without  any  fluctuation  in  its  intensity,  or  varia- 
tion in  its  colour  or  position.  I  have  never,  in  any  case. 
remarked  so  complete  a  stability  which,  of  course,  in- 
volves the  same  invariability  in  the  brightness  of  the 
points,  I  believe  that  this  circumstance  is  of  the 
utmost  import.ince  as  relieving  us  from  the  ifragulari- 
ties  met  with  in  all  carbons. 

The  spectrum  ii  furrowed  by  an  increAWA*.  »!5!as!i<A.i 
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of  very  fine  and  almost  regular  lay:.  We  remark  in 
it  foui  great  maxima,  which  arise  abnintly  from  the 
more  retrangible  side  with  a  very  bright  line,  which  it 
repeated  afterwards  at  equal  interval],  but  growing 
fainter.  These  manima  are  in  the  yellowish  green,  the 
blue  and  the  violet.  They  only  remain  visible  when 
the  light  diminishes.  This  is  the  electric  speclruiri  of 
the  vapour  of  carbon  rendered  incandescent,  but  with- 
out burning. 

It  is  different  in  the  air  :  the  carbon  burns,  the  arc  is 
red,  and  the  former  specIruRi  and  anolherdue  to  combus- 
tion, and  which  is  totally  different,  follow  each  other  at 
regular  intervals.  It  presents  a.  splendid  collection  oE 
bright  rays,  due  to  the  combustion  of  the  metals  con- 
tained in  the  carbon.  It  is  clear  that  in  an  inert  gas 
we  have  a  simple  phenomenon,  purely  electric.  The 
arc  is  a  current  which  we  can  direct  and  keep  invariable 
It  the  points  of  electro -magnetic  actions ;  hence  the 
light  takes  so  remarkable  a  stability.  In  free  air,  on 
the  contrary,  the  phenomenon  is  complex.  There  is 
still  a  current  which  we  may  fii,  but  there  is  also  the 
combustion  of  the  carbons  against  which  we  are  power- 
less. It  varies  from  moment  to  moment  from  the  want 
of  homogenlty  of  the  carbons,  which  occasions  those 
fluctuations  of  which  the  electric  light  is  justly  accused. 

It  we  operate  in  confined  air  we  observe  at  first  the 
spectrum  of  combustion.  As  soon  as  the  chemical 
changes  begin  the  electric  spectrum  appears.  The  two 
are  never  seen  together ;  they  succeed  each  other 
alternately  ;  gradually  the  duration  of  the  combustion- 
spectrum  decreases,  whilst  that  of  the  electric  spectrum 
increases,  and  at  last  becomes  permanent. 

It  is  very  noteworthy  that  in  the  two  cases  the  arc  is 
characterised  by  spectra  so  unlike  each  other,  and  that 
the  oscillations  oE  the  light  are  merely  a  mark  of  the 
ion  from  one  spectrum  to  the  other. 


What 


nm  r 


is  that 


arbons 


,9  they  cease  to  burn  cease  lo  waste.     IE  we  operate  in 

the  air  with  a  medium  current,  we  expend  about  0'i6 
metre  of  "candle"  per  hourj  and  as  there  are  five 
"  candles"  of  033  metre  per  lamp,  this  is  a  duration  of 
ten  hours,  or  one  night.  In  the  closed  apparatus,  in 
proportion  as  the  gas  is  transformed,  the  consumption 
decreases  rapidly  and  Is  reduced  to  about  0002  metre 
per  hour.  Each  candle  lasts  160  hours,  each  lamp  800 
hours,  or  80  nights  of  10  hours  each. 

It  may  t>e  said  that  the  electric  light  becomes  per- 
petual ;  that  it  is  sufficient  lo  replace  the  carbons  when 
it  is  needful  to  clean  the  lamp ;  that  the  consumption 
oi  carbons  is  almost  at  an  end  ;  that  their  quality  be- 
comes indifferent ;  that  all  daily  attention  is  suppressed, 
while  the  light  acquires  a  constancy  hitherto  unknown- 
It  may  he  added  that  in  virtue  of  its  former  properties 
the   tamp   is   lighted  spontaneously  as   soon   as   the 


passible;  great  care  should  be  taken  to  prevent  the 
entrance  oT  air  while  the  globe  cools,  though  the  gas 
within  must  be  allowed  to  escape  by  means  of  a  v^vc 
while  the  lamp  is  in  action, — Camples  Rtndui. 

Dr.  Butler's  Electro-Massage. — A  large  portion 
of  electrical  treatment  that  hitherto  could  only  be 
carried  out  by  specialists,  by  using  elaborate  apparatus, 
by  the  proper  use  ot  a  new  mode  of  treatment,  by 
employing  the  apparatus  shown  in  the  engraving,  can 
be  intrusted  to  the  hands  of  those  who  are  not  so 
skilled. 

By  means  of  this  simple  machine  the  manipulator 
transfers  the  mechanical  motion  used  in  rubbing  the 
patient  into  an  electrical  current,  and  the  cuirent  as  it 
IS  generated  is  transmitted   through  the   part  while 


being  rubbed,  and   it  fulfils    the   requiremeDli 
treatment    i Deluding    rubbing,    kneading,     poiu     __ 
flexing,  &c,,   combined  with   the   applintion  of  me 
electrfc  current. 

The  instniment  consists  of  a  metallic  roller,  connd 
with  chamois  leather  or  other  suitable  materia  u 
electro -magnet,  and  a  permanent  magnet  set  is  a  stnaf 
frame,  which  holds  the  instrument  together.  Tl» 
roller,  besides  acting  as  the  driving  wheel  oE  tW 
machine,  is  so  arranged  that  it  also  acts  as  one  of  the 
electrodes  by  which  the  current  is  transmitted,  a 
connected  by  gearing  with  the  electro-magnet  so 
cause  the  poles  of  the  latter  to  revolve  opponte  tbn» 
of  the  permanent  magnet,  which  forms  uie  handle  i 
Each  revolution  of  the  roller  prodMr 


twenty-five  revolutions  of  the  elect ro-magnet,  wblcb  is 
magnetised  and  demagnetised  at  each  revolutioa,  lid 
thus  induces  a  current  of  electricity  which  is  amplefnr 
all  purposes  for  which  it  is  intended.  The  circuit  a 
completed  by  connecting  any  required  electrode  bj  lb> 
binding  post  at  the  side  of  the  instrument,  the  nlkr 
acting  as  the  other  electrode;  both  are  brDngfal  isle 
contact  with  the  surface  of  the  body  of  the  patient,  tti 
as  the  roller  is  moved  abont  over  the  surface,  the 
current  is  established  and  transmitted  through  the  part 
over  which  the  roller  ia  made  to  revolve. 

The  machine  includes  in  itself  an  electric  geoentgr, 
a  rubber,  a  kneader,  a  manipulator,  and  a  set  if 
electrodes,  all  in  one.  Any  person  of  ordinaiy  iv 
telligence  can  be  taught  to  use  it  under  the  directieo 
of  the  attending  physician.  It  is  portable,  bdngqai* 
capable  of  being  carried  in  an  overcoat  pocket. 

The  inventor  finds  in  practice  that  it  lui  far  cicetM 
his  expectations,  inasmuch  as  by  its  use  begetigmlv 
tonic  effects  than  from  the  employment  of  both  fantliM 
and  massage  separately.  It  tulnls  r»ost  of  the  reigiii*- 
ments  of  the  induction  current  in  genera]  practice  1^ 
every'day  cases.  As  the  current  is  generated  bf 
motion,  no  acids  or  linuids  of  any  kind  are  necrw" 
The  instrument  is  at  all  times  ready  for  tue,  a  BUt 
that  will  be  appreciated  by  all  who  nse  electrid^. 

This  treatment  has  been  used  with  great  sncce* 
cases  oE  nervous  exhaustion,  debility,  nenral(<i> 
rheumatism,  paralysis,  &c,,  and  we  are  ii^ormed  wst 
it  is  recommended  by  the  medical  profession  gentnllT' 
—Seitntijic  American. 

On  the  Application  of  Elsctric  Motou.-^ 
M.  G.  Trout'^, — I  had  the  honour  of  subniitting  la  ^ 
Academy,  in  its  session  July  7th,  iSSo,  a  new  ekdni 
motor,  founded  on  the  eccentricity  of  the  pl^  <ii  * 
Siemens'  coil.  By  successive  studies,  which  hai*  fee- 
mitted  me  to  reduce  the  weight  of  all  the  parti  oi  tbi 
motor,  I  have  succeeded  in  obtaining  the  bUowi4 
results,  which  appear  to  me  irorthy  of  notice ; — 

A  motor,  weighing  5  kilos,,  impelled  by  5  Plaatft 
secondary  elements,  producing  an  eRecti*e  work  of  } 
kilogrammetrea  per  second,  was  placed  on  the  8tb  ■ 
April  upon  a  tricycle,  the  weight  tH  wbicb,  indodiaf 
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the  rider  and  the  batteries,  reached  160  kilot.,  and 
impelled  it  at  the  rate  of  la  hilouietrei  per  hour. 

The  same  motor  placed  on  May  36th  upon  a  boat 
5^  Rietrei  in  length,  by  t'^a  metre  in  width,  and  con- 
tainine  three  penoaa,  gave  it  a  speed  of  3|  metres  (per 
McondP)  whilst  deicending  the  Seine  to  the  Pont 
Rojal,  and  of  ijmetre  on  returning.  The  motorwas 
worked  by  two  batCeriei,  each  oT  six  bichromate 
•leiDents,  and  the  propeller  was  a  screw  with  three 
blades. 

On  Jnne  36th  I  repeated  the  eKperiment  on  the  calm 
water  of  the  apper  lake  in  the  Bois  de  Boulogne,  with 
a  screw  of  four  blades  of  o'aS  metre  in  diameter, 
and  twelve  flat  Bun  sen  elements,  of  RhumkorfTs  modi- 
fication, charged  with  i  part  hydrochloric  acid,  t  part 
aitiic  acid,  and  a  parti  water,  in  order  to  reduce  the 


log,  was  exactly  150  metres  in  48  seconds,  or  rather 
more  than  3  metcEs  per  Second  ;  but  after  working  for 
three  hours  it  fell  to  150  metres  in  55  seconds.  After 
five  honra'  action  the  speed  was  still  I'^o  metres  per 
second,  as  the  150  metres  were  traversed  in  65  seconds. 
-CempUt  Rendus. 

A  PATENT  (No.  244.442.  dated  Sept.  loth,  18S0)  has 
been  uken  out  in  the  United  Stale*  by  Mr.  F.  K. 
Fitch  for  the   telephone    represented   by  tho  iigure. 


The  instrument  consists  of  a  polarised  Siemens'  arms- 
ton,  operated  upon  by  the  opposite  poles  of  an  electro- 
■upiet,  the  armature  being  connected  to  the  centre  of 
a  diaphragm. 

AcoMPAl^vis  in  process  of  formation,  consisting  of 
Ingliihmen,  French,  Norwegians,  and  Danes,  with  the 
abject  oE  laying  a  cable,  by  way  of  the  FaiOe  Islands, 
tB  Iceland. 


.<  from  Ramsgste,   consisting  of   Mr. 

Hobbs,  Rev.  Mr.  Gilmour,  and  other  gentlemen, 
waited  upon  Sir  Thomas  Brainy,  at  the  Admiralty,  on 
llw  igth  ult.,  and  presented  a  petition  bearing  10,000 
aigutures  in  favour  of  telegraphic  communication  being 
established  between  lighthouses  and  the  shore,  to  be 
ued  in  case  of  storms.  Sir  Thomas  Biassey  promised 
illention  to  the  representations  made  to  him. 

Thi  United  SUtes  Underground  Tel^raph  Com- 
pany has  laid  an  experimental  series  of  73  wires, 
eitending  from  the  head-quarters  of  the  Fire  Depart- 
ment in  Mercer  Street  to  police  head-quarters  in  Mul- 
beny  Street.  The  wires  are  laid  in  long  wooden  boxes 
cov^ed  with  >  preparation  of  silica  and  other  sub- 
A^ces  designed  to  exclude  dampness  and  secure 
perfect  insulation.  It  is  said  that  if  the  present  ezperi- 
aunt  i*  successful  the  system  will  be  extended  so  as  to 
include  the  police-stations,  engine-houses,  and  lire-alarm 

Thi  Polytechnic  Institution,  Regent  Street,  which 
w»a  founded  in  1831  for  the  ezbibition  of  novelties  in 
■cience,  has  been  closed. 


The  Superior  Committee  of  ihe  Electric  Exhibi- 
tion, with  M.  Teisserenc  de  Bort  In  the  chair,  have  hand- 
somely decided  that,  though  there  are  i,30O  French 
exhibits  and  but  50a  in  ^1  the  foreign  sections,  the 
international  jury  shall  consist  of  French  and  foreign 
members  in  equal  numbers.  The  Foreign  sections  are 
requested  to  propose  jurymen  in  proportion  to  their 
exhibits.  The  minimum  number  of  the  jury  is  fixed  at 
100.  The  committee  will  place  at  the  disposition  of 
the  jury  50  gold  medals,  300  silver,  and  500  bronze. 


The  figure  represents  a  telephone  patented  (patent  No. 
a44.l^38>  dated  Jan.  5th,  18S1)  in  the  United  SUles  bj 
Mr.  W.  Main.  The  apparatus  consists  of  an  acoustic 
vibrator  formed  of  a  plate  of  resonant  wood  suspended 
from  above  so  as  to  be  perfectly  free  Co  swing  backwards 
and  forwards,  or  to  vibrate.  The  transmitting  arrange- 
ment consists  of  a  resistance  varying  electrode  in 
combination  with  a  second  contact,  the  two  contacts 
being  pressed  tightly  together  by  the  force  of  gravity, 
owing  to  (he  curved  shape  of  the  electrode  arm. 

FiSED  BV  ELECTBlcin-.— An  interesting  illustration 
of  the  danger  attending  the  manufacture  of  some  kinds 
of  rubber  goods  was  shown  in  the  origin  of  the  recent  fire 
which  occurred  in  the  ^tna  Rubber  Mills,  at  Jamaica 
Plains.  The  cement  which  fastens  the  seams  of  rubber 
coats  is  largely  made  of  naphtha.  The  mere  act  of  lift- 
ing a  piece  of  rubber  cloth  from  a  pile  ot  half-a-dozen 
similar  ones,  cut  for  garments,  developed  so  much 
electricity  that  a  spark  was  observed  to  escape.  It 
came  in  contact  with  the  naphtha  cement,  or  with 
gases  arising  from  it,  and  instantly  the  whole  room  was 
in  a  blaze.  Fortunately  the  fire  was  extinguished  with- 
out destroying  the  mill,  the  loss  being  only  about  a 
thousand  dollars.  It  is  not  known  that  anything;  can 
be  done  to  prevent  the  occurrence  of  another  accident 
of  precisely  the  same  kind,  whenever  all  the  atmospheric 
conditions  are  favourable.  One  would  suppos:,  how- 
ever, that  a  certain  degree  of  dampness  would  remove 
all  danger  from  thai  source.— Cammirpriai  Bulleli'i. 

Th«  Technical  Committee  of  the  Electrical  Exhi- 
bition, under  the  presidency  of  the  Minister  of  Posts 
and  Telegraphs,  has  urged  M.  Berger,  the  Commissary 
General,  to  organise  a  series  of  elementary  lectures, 
illustrated  by  experiments,  on  some  of  the  chief 
electrical  inventions  exhibited. 

In  Canadathereare35,ooo  miles  of  telegraph-wires  ; 
there  is  one  office  to  every  3,430  persons,  while  in  this 
country  there  is  only  one  qSvm  to  tiwi  «i5*'^  \*x»&*. 
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If  Mr.  Edison  intends,  as  he  now  promises,  to  illu- 
minate 500  houses  in  this  city  with  his  electric  light  by 
the  ist  October,  the  gas  companies  do  not  seem  to  l>e 
scared.  It  has  been  recently  shown  that  New  York  now 
pays  two  and  two-third  times  as  'much  for  gas  as 
London,  two  and  a-half  times  as  much  as  Ghent,  twice 
as  much  as  Amsterdam,  Berlin,  or  Brussels,  and  half 
as  much  afi^ain  as  Paris,  Lyons,  or  Marseilles.  While 
coal  sells  tor  fi^e  dollars  a  ton  in  London,  and  four 
dollars  in  Philadelphia,  the  price  of  gas  in  the  latter 
city  is  three  times  what  it  is  in  London.  Here,  then, 
would  seem  to  be  a  fine  field  for  some  acceptable 
substitute  for  gas,  and  yet  Mr.  Edison  and  his  brother 
inventors  do  little  more  than  taXk^'^Operator, 

Mr.  David  Brooks,  jun.,  has  recently  taken  out  a 
patent  in  America  (patent  No.  244,790,  dated  May 
20th,  1 881)  for  an  insulated  wiM  qable  as  shown  by 
the  figure.     In  this  syst€im  each  insulated  wire  is  partly 


covered  or  wound  with  a  thin  ribbon  or  wire  of  metallic 
foil,  a  small  space  being  left  to  afford  access  of  the 
insulating  fluid  to  the  insulation  of  tissue,  cotton,  or 
other  fibre.  A  number  of  such  wires  are  bound  by  a 
metallic  strip  and  introduced  into  a  lead  pipe,  or  the 
binding-wires  are  omitted  and  wires  introduced  un- 
bound.    Induced  currents  are  thus  conveyed  away. 

In  connection  with  the  oil  insulation  system,  Mr. 
Brooks  has  also  taken  out  a  patent  (No.  244,791,  dated 


a-^ 


Nov.  29th,  1880)  the  subject  of  which  is  an  air-tight 
vessel,  A,  heating  apparatus,  a,  pipe,  a*,  and  chamber, 
B,  containing  the  conductor  or  pipe,  combined  as  shown, 
whereby  the  pressure  created  within  said  vessel  by  the 
volatilisation  of  a  portion  of  the  insulatin?  fluid  forces 
the  fluid  material  into  the  conductor  in  tne  chamber, 
B,  and  insulates  the  wires. 

M.  Samuel,  of  Ghent,  has  brdught  before  the 
Belgium  Academy  a  method  of  re^stering  telegraphic 
signals  received  through  the  mirror  galvanometer 
{BuU.f  No.  5).  On  the  screen  receiving  the  light  are 
fixed  two  selenium  elements,  one  to  the  right,  the  other 
to  the  left.  When  either  is  illuminated  its  conductivity 
of  course  increases,  and  it  acts  as  a  relay  on  an  electro- 
magnet, which  causes  a  Morse  dot  or  dash  to  bemaiked 
on  paper.  There  are  two  local  batteries,  one  having 
two  circuits,  which  pass  through  the  selenium  pieces 


and  the  electro-ma|rnets,  while  the  other  is 
electro-chemical  wnting.  In  this  latter,  a 
paper  saturated  with  iodide  of  potassinm  pass 
nuously  over  a  small  copper  cylinder  whidi 
nected  with  one  pole  of  the  second  battery.  A 
paper  are  the  ends  of  the  armatures  of  the 
magnets ;  to  one  is  attached  a  vertical  platti 
to  the  other  a  small  triangle  with  platini 
(horizontal).  The  rod  and  triangle  are  oo 
through  the  armatures,  with  the  other  poU 
second  battery,  and  they  press  the  paper  ban 
cylinder  each  time  the  armatures  are  attracted 
a  dot  or  a  dash  as  the  case  may  be.  Thi 
instead  of  being  longitudinal^  are  at  right  angi 
leneth.  If  the  ordinary  lamp  of  the  gmlranoi 
replaced  by  sunlight  or  limelight,  the  electro- 
(M.  Samuel  points  out)  may  be  actuated 
without  use  of  a  galvanometer  relay,  Bell's  t 
elements  having  an  average  resistance  of  only  i 
in  sunlight,  and  300  ohms  in  darkness.— Ao^ 

The  Iceland  Cable. — With  reference  to  I 
posed  telegraph  cable  to  Iceland,  the  Siandart 
pondent  at  Copenhagen  states  that  he  had  an  ii 
with  M.  Madsen,  the  telegraph  engineer,  who  U 
of  the  submarine  Chinese  and  Japanese  cabl 
who  is  now  the  consulting  engineer  and  superii 
of  the  Great  Northern  Telegraph  Compai 
Madsen  assures  him  that  all  the  calculations  ac 
for  laying  the  cable  are  ready,  and  work  can  be 
begun.  The  cabl^  is  to  start  from  some  point 
North  of  Sobtltid,  probably  from  the  place 
Thurso.    The  cost  will  amount  to  about  JS^Q 

KiLLINOWORTH       HEDGES*       PORTABLS       El 

Lighting  Tackle. — The  object  of  this  tackl 
enable  dynamo*machines  to  be  run  from  an  ei 
a  high  speed  without  the  usual  gearing  and' 


noise.  The  apparatus  as  shown  by  the  figore  con 
an  ordinary  friction  pinion  driven  hy  a  heavy 
fixed  on  the  engine  shaft,  and  also  by  a  strap  en< 
the  fly-wheel,  and  an  idle  wheel  running  loose 
own  shaft.  The  latter  is  pressed  up  to  the  inten 
wheel  by  the  strap  which  consequently  halves  th( 
by  lowering  this  wheel  the  strap  can  be  tighten 
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Vtent  No.  3^5,360,  dated  M>t  33rd,  1881) 
Inlted  Statn,  &r  Mr.  W.  HatchiDsoo.  The 
»  is  desciibed  ms  being  an  imprcvenient  en 
I  of  the  Pacinotti  type,  and  consists  in  the 
teat  of  commutator-bnishes  %a  located  rek- 


the  bobtuns  that  the  bobbins  which  are  enter. 
«ld  are  short-circuited,  while  the  currents  are 
Irom  those  which  are  leaving  the  field.  The 
nents  in   the  armature-core  consist  in   con- 


■osTAL  AND  TiLEaRAPH  Sbrvices. — Mr.  G. 
MadiTer,  M.P.,  has  given  notice  oE  the  follow* 
ion: — "To  move,  earlv  next  Session,  for  a 
lommittee  to  inquire  into  the  working  and 
nent  of  the  Postal  and  Telegraph  Services, 
ewto  ascertain  whether  increased  facilities  and 
tes  cannot  be  afforded;  and  also  to  consider 
art  on  the  relationship  of  the  letter-canying 
^ph  service*  to  each  other,  and  the  best 
secaring  efficiency  in  both  branches,  having 
o  their  coostantl/'increaslng  importance  in 
ring  on  social  and  commercial  life." 


lUto  f  akiils— 1881. 


"  Improvements  in  electric  lamps  and  apparatus 
d  therewith,  part  of  which  improvements  is 
plicable  to  other  electrical  .purposes."  J. 
ION.     Dated  August  3. 

"  Working  gear  and  appliances  used  in  electric 
''  K.  W.  Hkixibs.  Dated  August  3. 
"  Improvements  in  apparatus  for  detecting  and 
r  the  passage  or  stoppage  of  an  electric  current 
a  conductor,  applicable  for  telephones  and  other 
ipparatus,  and  tor  purposes  for  which  ordinary 
clocks  ate  now  applied."  W.  D.  Thoufsok. 
nicated  by  J.  A,  Pel.)     Dated  August  4. 


3«7-  ' 

?.  Wrig 
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F.  ScHMOtLB  and 
s.     Dated  August  4. 
3388.  "Improvement*    in    continuous  undergrouod 

fipes  and  in  methods  of  forming  and  laying  the  same 
ir  telnihonic  and  telegraphic  wires."  C.  DiTSiCK. 
IJated  August  4.     (Complete.) 

3394-  "  Means  or  apparatus  for  generating  electric 
currents  and  for  producing  motion  by  electricity." 
St.  G.  Lamb  Fox.     Dated  August  5. 

3400.  "  Electric  machines  or  apparatus  for  generating 
electricihp."  J.  H.  Johnson.  (Communicated  by 
J.  B.  J.  Mignon  and  S.  H.  Rouart.)     Dated  August  5. 

340X  "  Improvements  in  electric  lamps  and  in  the 
manufacture  of  carbons  for  the  same,  and  in  apparatus 
employed  in  such  manufacture."  J.  H.  Johhson. 
(Communicated  by  J.  B.  J.  Mignon  and  S.  H^  Rouart.) 
Dated  August  j, 

3404.  "Apparatus  or  appliances  for  automatically 
lighting  electric  candles."  E.  G.  Bkkwer.  (Commu- 
nicated by  A.  G.  Desquieni.)     Dated  August  $. 

3405.  "Telephonic  and  telegraphic  apparatus,"  T. 
A.CoNOLLV.     Dated  August  6. 

3409.  "An  improved  method  and  apparatus  for 
regutatii^  the  dynamical  production  of  elMtricity.  G. 
WisTtNaHOUSB.     Dated  August  6. 

3413.  "  An  improved  fluid  to  be  used  in  galvanic 
batteries."    T.  Coad.     Dated  August  6. 

343S-  "  An  improvement  in  electric  lamps  operating 
hy  incandescence."     F.  Wrioht.     Dated  August  8. 

Electric  lamps  operating  by  incandescence." 
IT.     Dated  August  8. 

"  Improvements  in  and  appertaining  to 
apparatus  for  generating  electricity  and  means  for 
utilising  the  sane  in  producing  the  electric  light." 
R.  R.  MorFATT  and  S-  CHiCHirrBR.     Dated  August  9. 

34J5.  "  Improvements  in  electric  lighting  and  in  the 
apparatus  employed  thermn."  W.  E.  Hubblb.  (Com- 
municated by  A.  F.  W.  Parti.)     Dated  August  g. 

3456.  "  Improved  electrical  apparatus  for  lighting 
and  other  purposes."  W.  R.  Lakb.  (Communicated 
by  A.  L.  Arey.)     Dated  August  9. 

3463.  "  An  improved  form  of  chain  for  protecting 
submarine  telegraph  cables  and  for  connecting  them 
with  floating  vessels,  also  other  appliances  to  facilitate 
establishing  teleinaphic  communication  with  lightships." 
F.  R.  Lucas.    Dated  August  10. 

34164.  "Ad  electric  brake."  S.  VoN  Sawiczeski. 
Dated  August  to. 

3473.  "  Construction  of  dynamo -electric  machines." 
E.  J.  Harunc  and  E,  Harthanh.     Dated  August  11. 

3473.  "  Improvements  in  electric  lamps,  part  of 
which  improvements  are  applicable  to  other  purposes." 
E.  J.  Harlikq  and  E.  Harthanh,     Dated  August  11. 

3483.  "  Electrical  distribution  systems."  E.  G. 
Brbwbb.     (Communicated  by  T.  A.  Edison.)     Dated 

3485.  "  Generating  and  applying  electricity."  J.  L' 
Pulveru ACKER.     Dated  August  it. 

3500.  "Electrical  ioteiruptors."  P,  U1.1.AT horse. 
Dated  August  la. 

3519.    "Means   or  apparatus  employed  in  lighting 

es  l^  electricity."     B.  J.  B.  Mills.     (Communicated 
L.  A.  W.  Desruelles  and  G.  J.  A.   E.  Bourdonde) 
l5ated  August  13- 

3538.  "  Improvements  in  the  method  and  apparatus 
for  registering  by  means  of  electricity  the  number  of 
picks  woven  per  inch  In  looms  for  ■««»»\b.il''  \- 
PoERiTT.    D&ted  hu{a«t  1$. 
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3539.  "  Electrical  apparatus  chiefly  designed  for 
telegraphic  and  telephonic  purposes."  W.  R,  Lake. 
(Communicated  by  C.  Williams,  F.  W.  Harrington, 
and  T.  W.  Une.)      Dated  August  15. 

3555.  "An  improved  means  or  apparatus  for  con- 
veying messages  and  articles  of  property  from  ships." 
H.  Redknaf.     Dated  August  16. 

3SS9-  "  Improvements  in  electric  lighting  and  in  the 
means  or  apparatus  employed  therein."  C.  W.  Hau- 
nisuN.     Dated  August  16. 

3S99-  "  Electric  lamps,"  C.  Lever.  Dated  August  18. 

3635.  "  Production  of  the  electric  light."  T.  Tlbint. 
Dated  August  20, 

3C50.     "  Electric  lamps."    G,  PfAHNKfCHH.    Dated 

365a.  "An  improved  coiling  machine."  C.  L. 
CLARKt  and  J.  Leich,     Dated  August  32. 

3655.  "  Division  and  regulation  of  electric  currents." 
R.E'DoNSTONandG.pFASNKUCHE.  Dated  August  23. 

3668.  "  Electric  ligiiting  apparatos."  W.  R.  Lake. 
(Cumniunicaled  by  T.  A.  Conolly.)     Dated  August  23. 

3679.  "  Electric  light  regulators."  S.  Pitt.  (Com- 
municated  by  S.  J.  Burrell.)     Dated  August  33. 

3096.  "  Electric  magnetic  clochs  and  batteries  for 
(he  same  and  other  purposes."  C.  Shepherd.  Dated 
August  24. 

3711.  '■  Electric  lamps."  F.  H,  F,  Enoel,  (Com- 
municated  by  C.  H.  F.  Miiller,)     Dated  August  35. 


ABSTRACTS     OF     PUBLISHED 
SPECIFICATIONS,  18S0. 

1397.  "  ElectHc  lamps,"  &c.  Charles  Denton 
Abel.  (A  communication  from  abroad  by  Franz 
Krizik  and  Ludwig  Piette,  both  of  Pilsen,  in  the  Austrian 
Empire.)  Dated  April  6.  6d.  Relates  to  the  lamp 
described  in  the  No.  of  the  Journal  for  Dec  15,  18S0. 

4564.  "Thermometers  and  baromel«rs,"  Edcar 
Edmonds.  (A  communication  from  abroad  by  Otto 
Koch,  of  Berlin,  and  August  Eichhorn,  of  Coethen, 
Germiny.)  Dated  Nov.  6.  ai.  The  object  of  this 
in\ention  is  a  thermometer,  in  the  scale  of  which 
jil at ina- wires  are  inserted  in  such  a  way  that  the  ends 
just  enter  the  inside  of  the  thermometer  tube,  so  that 
the  platina  metal  comes  in  contact  with  the  mercury 
whenever  it  is  expanded  by  heat.  Each  platinum  wire  is 
connected  to  a  key;  and  by  pressing  down  these  keys  the 
circuit  is  closed  upon  a  transverse  wire  in  connection 
with  an  alarm  bell  and  a  battery,  so  that  by  putting 
down  one  key  after  the  other,  it  can  easily  be  ascer- 
tained which  is  the  utmost  key  (hat  closes  (he  circuit, 
and  thus  the  height  of  the  mercury  can  be  found, 
(.Pr.nUional  only.) 

4781.  "Automatically  counting  the  number  of  letters 
impressed  with  obliterating  stamps,"  &c.  Hbnrv 
Fercuson  and  Harrv  Robert  Keupe.  Dated  Nov. 
19.  6d.  Relates  to  the  apparatus  described  in  the 
Nu.  of  the  Journal  for  August  1st, 

4651.  "Current  meters."  Henrv  Law.  Dated 
Nov.  33.  ad.  The  meter  is  so  constructed  (hat  the 
shaft  or  axle  which  is  put  into  motion  by  tbe  current, 
imparts  its  motion  to  a  vertical  shaft  or  axle,  inclosed 
in  a  lube  closed  at  its  upper  extremity,  the  vertical 
shaft  being  carried  to  the  upper  part  of  the  tube,  and 
an  arraneement  being  there  adopted  by  which  at  one 
pilot  in  Its  levoiat'ion  it  completes  an  electric  citeait, 


circuit  is  so  completed.  By  this  arrangement  the  air 
in  the  vertical  tube  not  being  able  to  escape  prerenli 
the  water  reaching  its  upper  extremity  and  interferinf 
with  the  perfect  insulation  of  the  electric  current,  »Ed 
the  use  of  any  kind  of  stuffing  box  is  rendered  unneces- 
sary, a  matter  of  considerable  importance  in  an  insi 
ment  in  which  it  is  desirable  to  reduce  the  friction 
the  lowest  possible  limit.      {Ptoviiional  aniy.) 

48S7.  "  Improvements  in  speaking  tubes,''  tc 
George  Jeknincs  and  Edward  Grim stose  Buwel 
Dated  Nov.  24.  8d.  This  invention  has  mainlv  for  it* 
object  to  enable  a  person  at  any  part  of  k  bnifding  to 
communicate  through  a  speakinz  tube  with  any  sneer 
other  of  a  number  o?  rooms  on  the  several  floon  abon, 
and  vict  vtrsa.  For  this  purpose  a  mun  tpeaking  tube 
is  led  up  from  the  basement  or  ground  floor  to  tbe 
several  floors  above.  At  each  floor  branch  pipes  at 
local  mains  are  led  off  from  the  main.  AteachjaK- 
tion  of  a  local  main  with  the  main,  flap  valves  aie 
applied,  by  which  either  the  passage  through  the  mail 
can  be  closed  and  the  passage  through  the  local  o   " 


opened,  or  vice  versa.  In  the  same  way  branches  ut 
or  may  be  led  off  from  the  local  mains  on  each  fioorta 
different  rooms  on  such  floor,  and  valves  are  similulT 
applied  at  the  junctions  of  the  local  mains  and  branch 
Ordinarily  the  passage  through  the  main  is  open  tna 
end  to  end,  and  the  passages  from  it  to  the  local  mail' 
closed,  and  similarly  the  local  main  is  open  f lOtn  tl 
to  end,  and  the  passages  from  it  to  the  branches  closed. 
The  several  valves  are  normally  held  in  proper  pou^ 
by  light  springs  or  weights  to  keep  the  mains  openit' 
the  branches  closed,  as  above  described.  Togettf 
with  the  above  apparatus  is  combined  electrical  a  ~' 
ratus,  by  which  either  a  person  at  the  end  of  an^  oi 
the  branches  can  give  a  call  signal  to  the  tennioal 
of  the  main  pipe  and  open  communication  from  k<) 
branch  speaking  tube  to  the  terminal  end  of  tbe  n 
speaking  tube,  or  vice  vtria,  that  a  person  at  tbe  1 
minal  end  of  the  main  speaking  pipe  caa  nveacd 
signal  to  persons  at  the  end  of  any  one  or  otber  of  1^ 
branches  for  them  to  open  communication  througb  (kt  I 
speaking  tube  with  that  branch.  The  general  arraa|e- 
ment  is  shown  by  the  figure.  At  the  estremitj  of  oA 
speaking  tube  Is  a  length  of  flexible  tubing,  l,  carryiDj 
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ipiece,  M,  which  hangs  downwards.     Through 

are  led  two  insulated  wires  ;  the  ends  of  both 
5  brought  to  a  contact  apparatus,  n,  carried  by 
ithpiece.  For  this  contact  apparatus  is  used  a 
i,ss  tube  partially  filled  with  mercury.  The  end 
fire  is  led  through  one  end  of  the  tube,  and  of 
r  wire  through  the  other  end  of  the  tube.  The 
nds  vertically  when  the  mouthpiece  is  hanging 
rds,  and  the  mercury  then  in  the  bottom  of  the 
not  in  contact  with  the  end  of  the  wire  which 
own  through  the  top  of  the  tube.  When,  how- 
;  mouthpiece  is  turned  upwards  by  any  person 
he  may  speak  through  it,  the  mercury  drops 
pposite  end  of  the  tube,  and  is  then  in  contact 

ends  of  both  wires,  and  puts  them  in  electrical 
on  one  with  the  other.  One  wire  is  led  away 
f  the  main  conducting  wires  from  the  battery, 
other  is  led  through  the  coils  of  the  electro- 
of  the  valve  apparatus  at  the  junction  of  that 
I  tube  with  the  main,  or  if  the  speaking  tube 
nch,  the  wire  is  led  through  the  coils  of  the 
nagnet  of  the  valve  apparatus  at  the  junction 
anch  with  the  local  main,  and  also  through  the 
the  local  magnet  of  the  valve  apparatus  at  the 

of  the  local  main  with  the  mam,  and  is  then 
id  to  the  main  return  wire.  In  this  way  when 
ithpiece  at  the  end  of  any  speaking  tube  is 
pwards  a  circuit  is  completed  from  the  battery 

the  contact  apparatus,  and  acts  upon  such  of 
»  as  required  to  open  communication  from  that 
f  tube  to  the  basement,  and  at  the  same  time 
F  all  communication  through  the  other  tubes, 
le  speaking  tube  at  the  further  end  is  lifted  the 
lort-circuited  and  stopped  from  ringing. 

*'  Furnaces  for  metallurgy  of  copper,"  &c. 
DER  Melville  Clark.  (A  communication 
oad  by  Jules  Grarnier,  of  Paris,  France.)    Dated 

2d.  Has  partly  for  its  object  to  improve  or 
le  electrical  conductibility  ot  copper  according 
urpose  for  which  it  is  to  be  used.  It  is  known 
per  containing  a  small  proportion  of  oxygen  is 
inductor  of  electricity,  and  this  invention  con- 
tliminating  the  last  trace  of  oxygen  contained 
opper,  and  thus  greatly  improving  its  con- 
:y  by  adding  to  the  copper  in  the  reverberatory 
just  before  tapping,  phosphorus  in  the  form  of 
le  of  copper  or  other  suitable  phosphorus  com- 
1  proper  proportion  to  eliminate  the  excess  of 

*'  Measuring  and  recording  electric  currents," 
SBPH  Wilson  Swan.  Dated  December  i. 
is  invention  consists  of  a  means  of  measuring 
nirrents  for  electric  lamps  and  other  purposes. 

causes  a  small  ratchet  to  move  backwards 
wards  continually  and  to  actuate  a  ratchet 
onnected  to  a  counter.  The  ratchet  is  also 
d  to  an  electro-magnet,  which,  when  excited 
nirrent,  allows  the  ratchet  to  gear  into  the 
wheel;  but  when  the  current  ceases,  the 
is  lifted  out  of  gear  by  the  armature  of  the 
aagnet  rising.  In  the  figure,  a  is  a  cylinder 
n  suitable  bearings,  i,  and  maintained  in  con- 
rotation  by  a  clock  or  other  means  at  a  fixed 
,for  example,  one  revolution  in  fifteen  minutes, 
lis  cylinder  are  arranged  a  number  of  pins,  a 
ag  to  the  number  of  lights  to  be  registered). 
these  pins  acts  upon  a  certain  set  of  levers ; 
:he5e  pins  and  sets  of  levers  are  shown  in  the 
A  lever,  b,  hinged  at  6,  and  kept  against  a 
p,  ^^by  means  of  a  spring,  6",  has  attached 
c*  another  lever  or  pawl,  c,  in  such  a  manner 

own  weight  will  cause   its  extremity,  c,  to 


engage  with  the  teeth  of  the  ratchet  wheel,  e.  If  now 
the  pin,  a,  on  the  cylinder,  a,  acts  on  the  lever,  b, 
the  pawl  will  thereby  be  caused  to  propel  the  ratchet 
wheel,  E,  to  the  extent  of  one  tooth,  a  detent,  d,  acted 
upon  by  a  spring,  2,  serving  to  retain  the  ratchet 
wheel,  B«  in  position  until  the  same  is  propelled  again 
by  the  pawl,  c.  The  ratchet  wheel,  E,  is  connected 
with  a  suitable  counting  mechanism,  F,  so  as  to  tran- 
smit motion  to  the  same,  as  will  be  well  understood. 
An  electro-magnet,  c,  the  coil  of  which  is  in  circuit 
with  one  of  the  lamps,  is  placed  under  the  arm,  h, 
which  is  formed  of  iron  and  mounted  on  an  iron 
bracket,  g\  constituting  one  of  the  poles  of  the  magnet. 
The  arm,  H,  before  the  passage  of  a  current  is  drawn 
against  the  adjusting  screw,  1,  by  the  spring,  A,  and 
thereby  lifts,  by  means  of  a  wire  or  rod,  l,  the  pawl,  c, 


t 


&B0 


out  of  the  teeth  of  the  ratchet  wheel,  e,  so  that  in  this 
position  of  the  arm,  h,  the  movements  of  the  levers, 
B  and  c,  do  not  affect  any  movements  of  the  ratchet 
wheel,  E.  When,  however  the  arm,  h,  is  attracted  by 
the  electro-magnets,  g,  in  consequence  of  a  current 
passing  through  its  coil,  the  rod,  L,  and  with  it  the 
pawl,  c,  are  lowered,  and  the  wheel,  E,  will  then  be 
propelled  one  tooth  for  each  revolution  of  the  cylinder, 
a.  The  rod,  l,  passes  loosely  through  a  hole  in  the 
pawl,  c,  and  has  a  small  nut,  b\  by  which  it  lifts  the 
pawl  when  the  arm  is  raised ;  but  when  the  arm  is 
attracted  by  the  magnet  it  allows  the  pawl,  c,  to  slide 
up  and  down  the  rod,  l,  so  as  to  act  on  the  wheel,  e, 
by  the  to-and-fro  motion  of  the  lever,  b.  The  ratchet 
wheel,  Ej  is  mounted  fast  on  an  axis,  3,  of  the  same 
length  as  the  cylinder,  a,  and  on  this  axis,  3,  are  also 
keyed  as  many  wheels,  e,  as  there  are  pins  on  the 
cylinder,  a.  For  each  wheel  there  are  the  levers,  b  and 
c,  and  also  arms,  h,  and  electro-mag^nets,  o.  The  coils 
of  the  latter  are  each  in  circuit  with  a  different  lamp, 
so  that  the  number  of  circuits  in  action  will  cause  the 
same  number  of  teeth  of  wheels,  e,  to  be  propelled 
during  each  revolution  of  the  cylinder,  a,  one  counting 
mechanism  being  common  to  the  whole. 

5022.  "  Indicating  the  heating  of  bearings  in  steam 
engines,"  &c.  Henry  William  Wihshurst.  Dated 
Dec.  2.  2d.  The  object  of  this  invention  is  to  provide 
a  sure  means  for  attracting  attention  to  the  bearings  so 
soon  as  they  are  heated  beyond  the  desired  limit.  A 
plue  or  stopper  of  fusible  metal  or  solid  paraffin,  or  of 
their  equivalents,  which  will  melt,  say,  at  150?  Fahren- 
heit, more  or  less,  according  to  the  proportions  of  the 
alloy  used,  is  inserted  in  or  attached  to  any  convenient 
part  of  the  journals  or  working  parts  of  the  engine 
which  are  liable  to  get  heated  by  friction.  Against 
this  plug  or  stopper  one  end  of  a  weighted  belUcrank 
lever  rests  in  such  a  manner,  that,  directly  the  desired 
limit  of  temperature  is  overstepped,  the  plug,  by  its 
fusion  or  fracture,  will  liberate  the  said  lever  or  s^rln^^ 
and  allow  it  to  act  u^^  «l  ^OTi^«  o'^x^^  ^  -aJvaaxsw 
whistle,  estabWsVv  e\ecli\ca\  coTiXaxX^^x  ^vi^  ^'ki  ^S>ew'fex 


THE  TELEGRAPHIC  JOURNAL. 


[SXPTXHBER  I,  iSfil. 


telegraph  wires,''  &c.  Waltbr  Twiss 
George  Frederick  James.  Dated  December  14. 
6d.  Relates  to  improve  men  is  in  machinery  for  braid- 
ing, lapping,  or  costing  telegraph  wires,  crinoline  steel, 
engine  packing,  or  other  cores,  with  textilo  or  other 
material.  The  invention  consists  oE  an  arrangement 
of  mechanism  for  forcing  the  iron,  copper,  or  other 
metallic  wire,  requiring  to  be  coated  01  covered  irith 
textile  or  other  covering  material,  through  the  braiding 
or  other  machine  emplored,  by  means  of  a  pair 
of  squeezing  rollers.  Fig.  i  represents  a  side 
sectional  view  of  so  much  of  the  top  of  the  braiding 
spindles  and  hollow  central  lube  of  a  braiding  machine 
as  is  requisite  to  Illustrate  the  application  of  the 
improved  squeezing  rollers  which  are  shown  applied 
thereto,  a  is  the  central  hollow  tube  through  which 
the  wire  or  other  core  or  cores  requiring  to  be  covered 
is  or  are  to  be  forced  ;  and  h,  b,  are  the  tops  of  the 
braiding  spindles,  the  bobbins  of  which  are  marked 
C,  C.  These  spindles  revolve  round  the  central  hollow 
tube.  A,  in  the  ordinary  manner,  and  no  novelty  is 
claimed  in  them.  At  a  convenient  distance  above  the 
mouth  of  the  hollow  central  tube,  a,  are  mounted  a  pair 
of  squeezing  tollers,  d,  d,  which  are  geared  together 


in  the  framet,  B,  by  the  spur  wheels,  c,  and  revolving 
motion  is  communicated  to  these  rollers  at  the  desired 
speed  and  in  the  direction  of  the  arrows  by  the  worm 
wheel,  H,  affixed  upon  oneof  their  axes.  These  rollers, 
D,D,  are  adjustable  in  their  distance  from  each  other 
by  means  of  the  set  screws,  i,  and  spring,  j,  the  set 
screws,  j,  being  provided  with  lock  nuts,  k,  to  insure 
their  remaining  stationary.  The  action  of  this 
mechanism  is  as  follows  : — The  end  edge  of  the  wire 
or  other  material,  l,  requiring  to  be  covered  or  coated 
is  first  passed  between  the  feeding  rollers,  D,  and  then 
introduced  into  the  mouth  o£  the  central  tube,  A.  The 
machinery  being  now  set  in  motion,  the  feeding  rollers, 
D,  force  the  wire,  L,  down  the  tube.  A,  whilst  the 
braiding  spindles  simultaneously  cover  or  braid  the 
same  with  textile  or  other  material  drawn  off  the 
bobbins,  and  if  desirable  to  introduce  yam  of  teitile 
material  or  lengths  of  indi^-rubber  or  other  material 
to  form  an  additional  coating  between  such  wire  or 
central  core  and  the  outer  braiding  material,  it  is  only 
requisite  to  employ  a  central  guide  piece,  o,  with  holes 


3().  "  Street  curbs  and  gatteri  for  the  reeeplioi 
of  telegraph  wires."  Hihbhrt  John  Haddan.  (A 
communication  from  abroad  by  John  D.  Townsead, 
America.)  Dated  January  4.  4d.  The  object  of  tbe 
invention  is  to  10  construct  the  curbs  and  gutters  of 
streets  that  the  space  now  occupied  by  the  ordinary 
curbstones  and  gutters  may  be  utilised  for  the  receptim 
and  preservation  of  telegraph,  telephone,  and  other 
wires,  j  represents  the  pavement  or  sidewalk,  c,  c 
the  curb,  and  c  the  gutter  place  or  piece,  cast  in  piece 
with  the  curb  plates  or  pieces,  c,  c.     The  sides  of  th 

and/.     The  flanges, 


the  additi 


bobbiD! 


I  being 


means  of  which  the  cover  is  held  in  place,  while  Ibt 
exterior  flanges, /,  serve  to  more  effectuallj  exclude  din 
and  moisture.  The  gutter  plate,  a,  it  provided  witb  to 
exterior  flange  against  which  the  p&vitig   ttaoM  an 

S laced.  At  street  crosungs  the  space  undemsBth  tki 
agging  will  be  occupied  by  the  lre.nvetM  CMCf,  t, 
which  open  into  the  main  corvduits,  and  may  citesd 
underneath  the  side  walk  to  adjoining  building*,  so  it 
to  carry  the  conductors  directly  into  tbe  boildiBp. 
These  transverse  conduits  may  be  carried  under  a* 
side  walks  at  any  point.  The  crosswalks  are  coveted 
by  the  platei,  o,  having  the  flanges, /;  theordink^don 
walk  stones  being  shown  at  o'. 

48.  "  Generating  and  utilising  electricity  for  liihl- 
ing,"  &c.  W.  R.  Lake.  (A  communication  fnw 
abroad  by  Eugene  EtKve,  of  Paris.)  Dated  Jan.^  61 
[{elales  chiefly-  to  that  class  of  nagneto-MCtric 
machines  or  apparatus,  in  which  a  coil  or  bobbia 
rotates  before  the  poles  of  a  magnet,  and  Is  designed  to 
furnish  a  source  of  electricity  which  will  in  a  snail 
space  develop  a  current  sufficiently  strong  to  niodac* 
light  to  actuate  any  apparatus,  or  to  serve  for  wnili^ 
gases,  essences,  or  volatile  bodies,  and  thus  to  fonnt* 
electric  igniting  apparatus.  The  invention  alio  MB- 
prises  improvements  in  apparatus  for  developiit 
electric  light.  The  apparatus  consists  of  a  hone-W* 
m^net,  a,  composed  of  a  suitable  number  of  teiuyewJ 
and  magnetised  steel  plates  connected  byonttOroMUC 
rivets;  the  arms  of  the  said  magnet  are  tnnwuidcdbf 
a  suitable  number  of  layers  of  perfectly  insqlated  Off 
wire.  These  arms  carry  at  their  ends  two  blo^  w 
pieces  of  iron,  forming  open  and  recessed  magsatic 
poles,  between  which  a  single  coil,  i,  rotates.  The  s»i* 
coil  (mounted  on  an  axle,  c,  and  actuated  by  wh«dl>. 
constitutes  one  of  the  essential  features  of  the  sW 
invention,  and  its  special  characteristic  it  that  it 
presents  only  two  indoctioo  poles,  and  tbenfore  dsIt 
\*o  ^iDU  of  rcsittance,  whatever  tbe  power  or  we  K 
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the  mmchine  ma;  be.  For  Ibe  purpose  oF  rendering 
this  proportionate ty  imall  coil  sufficiently  effective,  the 
um«  is  constructed  of  a  varying  number  of  plates, 
according  to  the  power  that  is  to  be  developed,  the 
sud  ptatei  being  placed  one  above  the  other,  and  10 
coaoecled  as  to  form  as  it  were  a  whole.  The  current 
developed  in  this  coil  is  sent  into  two  friction  brushes 


bj  means  of  a  small  comrnutator  of  ordinary 
tioo.  The  wires  are  90  arranged  that  the  current 
produced  bj  the  rotation  of  the  coil  in  the  field  of  the 
magnet  returns  into  tbe  coils  of  the  said  magnet  to 

OM  of  magnets  oE  inferior  quality  without  risk  of  their 
demagneti  sat  io  n. 

56.  "  Mechanical  telegraphs."  Williau  Chad- 
■URH,  Dated  Jan.  5.  6d.  Relates  lo  an  arrangement 
of  ihaftine;  in  combination  with  bevelled  wheels,  and 
tpDt  wheels,  and  indicator  dials,  and  pointers,  the  com- 
bined arrangement  constituting  a  mechanical  telegraph 
for  transinitling  messages  or  orders,  and  replying  to 
Nine,  and  is  particularly  applicable  as  a  ship  telegraph 
Sw  tiaoamitting  messages  from  the  bridge  to  the  engine 
rooni  or  from  the  bridge  lo  the  steersman,  or  for  other 
like  purposes.  The  figure  is  a  vertical  sectional  eleva. 
■*  a  of  the  instruments  and  operating  gear,  a  is  the 
traaimitting  instrument,  and  a  the  receiving  instrument, 
thediats  of  which  are  identical,  one  section  being  devoted 

'»bead,"wilh  the  usual  points  "  stand  by,"  "slow," 
"  liftif  speed,"  "  three  quarters  speed,"  "  full  speed,"  and 
the  other  section  being  devoted  lo  "  astern,    with  the 

a]  points  "stand  by,"  "  slow,"  "  half  speed,"  "  full 
need.  The  sections  arc  separated  from  each  other  by 
tne  points  "  stop"  and  "revolutions,"  The  ''ahead" 
leetion  is  supplemented  by  two  concentric  aeries  of 
esmerals,  one  series  representing  units,  and  the  other 

its  representing  lens.    The  dials  of  the  instruments, 

ind  a,  being  thus  arranged,  they  are  provided 
with  two  pointers,  c  and  d,  arranged  to  cover  each 
other,  and  be  held  in  such  position  by  the  pin,  e,  in  the 
iostramcnt,  a,  for  ordinary  working,  when  indicating 
"ahead"  and  "astern,"  and  the  ordinary  indications 
«tily,  and  by  removing  the  pin,  e,  to  work  separately 
when  Indicating  revoKilions ;  thus  when  the  pin,  e,  is 

lored,  one  pointer  may  be  placed  lo  stand  at  the 


tens,  say  60,  and  the  other  pointer  may  be  placed  at 
the  units,  say  5,  thus  showing  65  aa  the  revolutions 

required.  The  essential  feature  of  the  invention  is  the 
way  in  which  the  transmitting  instrument,  a,  is  geared 
with  the  receiving  instrument,  a,  so  that  whatever 
position  the  pointers,  c,  o,  of  the  instrument,  a,  may 
be  placed  in,  the  poinlen,  s,  p,  of  the  instrument,  e, 
would  assume  the  same  position.  The  gear  consists  in 
mounting  the  unit  pointer  and  handle,  d,  of  the  trans- 
mitting instrument,  a,  upon  a  hollow  shaft,  boss,  or 
sleeve,  h,  which  is  loosely  mounted  over  the  shaft,  f, 
whichcarries  the  tens  pointer  and  handle,  c.  The  same 
arrangement  is  observed  in  the  receiving  instrument,  b, 
namely,  the  unit  pointer,  s,  is  mounted  upon  the  hollow 
shaft  or  sleeve,  a,  and  the  tens  pointer,  p,  is  mounted 
upon  the  central  shaft  or  spindle,  o.  The  connections 
are  made  by  means  of  a  duplicate  system  of  shafting 
and  beve!  wheels,  namely,  the  shaft,  r,  works  the  bevel 
wheels,  u,  which  operates  the  bevel  wheel,  n,  and  the 


shaft,  o,  and  thus  communicates  motion  from  the  tens 
pointer,  c,  of  the  instrument,  \,  to  the  tens  pointer,  p, 
of  the  instrument,  b,  and  the  hollow  shaft  tf.  communi- 
cates motion  to  the  toothed  wheels,  j,  k,  and  to  the 
shaft,  L,  which  through  the  bevel  wheels,  w,  X,  the  shaft, 
v,  the  toothed  wheels,  u,  t,  and  the  hollow  shaft,  r. 
communicates  motion  from  the  units  pointer,  D,  of  the 

B.  It  will  be  seen  that  the  primary  and  terminal  con- 
nections between  the  hollow  shaft,  h,  and  the  hollow 
shaft,  B,  are  made  by  means  of  the  toiiti\e!4  ii^w^a  ,^.■»-, 
and  U.  T.      By  t.Ve  miTi^emervt., 'Cs*  ^WeiV^  m.^  'wmi 

pointers  m«j  ^e  wo^tetA  «  ' 
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so  as  to  be  adapted  for  revolution  indicators  (or  inde- 
pendent telegraph!!,  such  as  for  working  twin  engines), 
or  when  fastened  together  by  the  pin,  E,  the  pointers 
will  all  work  conjointly,  acting  hs  an  ordinary  indicator, 
or,  if  desired,  by  placing  a  handle,  as  shown  in  dotted 
line!,  on  the  poinler,  r,  of  the  instrument,  B,  the  instru- 
ments and  gear  will  act  as  a  reply  telegraph. 

78.  "  Dynamo-electric  machines  for  electric  light- 
ing." J.  E.  H,  Gordon.  Dated  Jan.  6.  6d.  Has  for 
its  abject  improvements  in  dynamo -electric  machines 
for  electric  lighting.  The  improved  dynamo  .electric 
machine  is  designed  to  maintain  a  targe  number  of 
independent  lights;  also  so  that  the  eflicient  working 
of  the  machine  and  the  msinienance  of  the  lights  may 
not  be  interfered  with  by  increasing  or  diminishing  the 


number  of  lamps  in  operation  from  time  to  time.  The 
machine  consists  of  a  number  of  discs  or  wheels  mounted 
upon  an  aiis,  which  is  driven  at  a  high  speed.  The 
wheels  or  discs  carry  at  their  peripheries  cylindrical 
bobbins  of  insulated  wire  arranged  with  tjieir  axes 
parallel  to  the  axis  of  the  machme,  and  equidistant 
from  it.  They  are  each  wound  upon  an  iron  core,  either 
solid  or  tubular,  andare  converted  into  electro,  mag  nets 


by  permanent  connection  with  a  direct  current  exciting 
machine;  the  magnet  coitsmay  becombined  in  "series  ' 
or  "  quantity,''  or  in  whatever  combination  of  them  best 
suits  the  exciter  uEied.  The  polarity  of  the  magnets  is 
tuch  Ihal  the  poles  on  each  side  of  a  given  pole  and 
tbe  one  opposite  to  it  are  of  contrary  poUrity  to  ilw\(. 


Between  the  wheels  or  di«c*  other  cj'lindrical  bcbbiu 
of  insujated  wire  are  arranged,  their  axes  are  al» 
parallel  with  the  axis  o(  the  machine,  and  they  uc 
carried  by  stationary  brackets  fixed  to  the  frame.  Thtf 
generally  have  cores,  consisting  preferably  oE  a  bandle 
of  iron  wires,  though  a  slit  tube  might  be  used.  WIieD 
used  for  the  production  of  high  tension  currents,  iscii 
as  are  required  for  the  inventor's  iridium  lamps,  tlxf 
are  wound  with  line  wire.  Each  bobbin  is  divided  bt 
a  number  of  insulating  discs  like  the  secondary  of  * 
Rhumkorff  induction  coil.  A  lube  of  ebonite  or  clbcr 
insulator  is  placed  between  the  core  and  the  condnniiii 
wire.  Fig.  i  shows  a  longitudinal  section  of  a  poi- 
tlon  of  a  dynamo-electric  machine,  conitructed  in 
accordance  with   the  invention  ;    fig.  2  shows  an  nil 

ing  the  main  axis  of  the  machine  are  formed  upon  it; 
A  13  a  stay  connecting  the  standard*,  and  aerving  I0 
adjust  the  position  of  intermediate  fiama,  as  herein- 
after described ;  c  is  the  main  axis,  preferably  of  stecL 
Endwaj  movement  of  the  axis  in  it*  bearing  is  pre- 
vented by  adjustable  screws  abutting  apoQ  its  aii. 
Arrangements  are  to  be  made  for  rotatine  this  axis  It 
a  hi^h  speed  by  any  suitable  motor,  and  to  preTeat 
healing,  passages  are  provided  in  the  bcarinn  lor  the 
circulation  ol  water,  d,  d,  are  brail  wheel*  ued  npoe 
axis,  c  ;  these  wheels  have  cylindrical  cavities  in  tbeir 
peripheries  in  which  the  electro. magnets  are  lodtcd; 
r,  p,  are  the  electro -magnets  consistmg  of  qrlindriciJ 
bobbins  of  insulated  wire  wonnd  upon  cores  of  soft  im. 
93.  "  Telephonic  apparatus  aod  condoctors."  Joss 
luftAV.  (A  communication  from  abroad  \n  Dr. 
Cornelius  Herz,  of  Paris.)  Dated  Jan.  S.  6d.  Relatci 
to  the  telephonic  apparatus  described  in  the  No.  of  tk 
Telegraphic  Journal  for  March  i,  1881. 

108.  "  Converting  beat  into  electricity."  JoU 
Cartbr  Rausden.  Dated  Jan.  S.  ad.  This  iniv 
tion  consists  of  appliances  by  means  of  which  hcitii 
converted  into  electricity  and  conducted  so  u  to  foiA 
one  main  current,  or  divided  and  subdivided,  tlwnliy 
admitting  the  application  of  the  current  or  canents  is 
one  or  more  points,  applications,  and  uses.  AwsiaW 
and  means  for  purpose  aforesaid  comprise  a  [bihec 
within  which  the  spliced  or  contact  parts  of  plates, 
rods,  or  bars  of  metal  (by  preference  iron  and  cepfti) 
are  received,  the  Other  ends  of  such  plates,  rods,  or  ban 
continuing  and  extending  beyond  or  outside  thefnrBiCC, 
the  external  portion  of  each  plate,  rod,  or  bar  beiages- 
closed  by  open  ended  cylinders,  or  tubes  of  porcelaiaH 
other  non-conducting  medium  of  electricity  and  n  liilsit 
of  high  temperatures.  To  the  outer  extremities  of  tte 
plates,  rods,  or  bars  is  attached  a  bar  of  metal  SW^u 
bismuth,  or  other  metaladapted  lor  eon  veyingelectrici^, 
and  to  each  of  these  plutes,  rods,  or  bars  is  attadada 
wire,  each  pair  of  wires  being  continued,  and  Ite 
circuit  closed  or  completed  by  any  oE  the  ordiatij 
appliances  according  to  the  use  to  which  the  elecuidV 
is  to  be  applied.     {Pratiiiomal  tnly.) 

152.  "  Electric  batteries."  John  Alexander  Ldsh* 
Dated  Jan.  12.  2d.  An  electric  battery  is  formed  o(s 
cell  or  vessel  containing  an  acid  solution  (pceCeialilf 
sulphuric  acidj  and  with  zinc  lying  in  mercury  at  Uw 
bottom  of  the  vessel  for  the  one  element,  whilst  for  Iht 
other  is  used  plates  formed  of  a  mixture  of  oxide  rf 
manganese  and  carbon.  The  mixed  oxide  of  maiua- 
nese  and  carbon  element  employed  is  made  up  h  a 
central  carbon  plate  with  one  or  more  plates  of  niud 
oxide  oi  manganese  and  carton  he.A  to  it  on  ooe 
or  more  sides,  the  plates  being  Eonned  so  as  onljr  to 
touch  one  another  at  top  and  bottom.  Electredrs 
formed  in  this  way  are  now  commonly  made,  (fn- 
vilionot  in\Xj\ 
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Tub  address  of  Sir  John  Lubbock,  Bart.,  ihe  Pre- 
sident of  the  Association  for  the  year  1881,  is  in  many 
respects  a  remarkable  oae,  consideriag  tbe  number 
of  subjects  with  which  the  author  dealt.  The  pro- 
gress of  Electrical  Science,  from  the  important  part 
which  it  plays  at  the  present  day,  naturally  came  in 
for  a  fair  share  of  attention,  With  reference  to  this 
subject,  Sir  John  said :  — 

Electricity  in  the  year  1831  may  be  conudered 
to  have  juit    been  ripe  Cot  lu   adaptation   to  prac- 

ticnl  purposes ;  it  was  but  a  few  yean  previously, 
in  1819,  that  Oersted  had  discovered  the  deflec'.ive 
action  of  the  current  on  the  magnetic  needle,  that 
Ampere  had  laid  the  Eoundatiin  of  electro -dynamics. 
that  Schweigget  had  devised  the  electric  coil  or 
multiplier,  and  that  Sturgeon  had  constructed  the 
first  eleelro -magnet.     It  was  in  1831  that  Faraday— 

the   prince  of  pure  expericr   -■'    -     "'    '^ - 

discoveries  of  voltaic  indueli 
which  with  the  other  three  discover, 
principles  of  nearly  ail  the  telegraph  instrumenli  now 
in  use  ;  and  in  1834  our  knowledge  of  the  nature  of  the 
electric  current  had  been  much  advanced  by  Ihe 
inlerestiaK  experiment  of  Sir  Charles  Wheatstone, 
proving  the  velocity  of  the  current  in  a  metallic  con- 
ductor to  approach  that  of  the  wave  of  light. 

Practical  applications  of  these  discoveries  were  not 
long  in  coming  to  the  fore,  and  the  first  telegraph  line 
on  the  Great  Western  Railway  from  Paddinglon  lo 
West  Drayton  was  set  up  in  1838.  In  America,  Morse 
is  said  to  have  commenced  to  develop  his  recording 
instrument  between  the  years  1832  and  1837,  while 
Sleinheil,  in  Germany,  during  the  same  period  was 
engaged  upon  his  somewhat  super.refincd  inlt- recorder, 
using  for  the  first  time  the  earth  for  completing  the 
return  circuit;  whereas  in  this  country  Cooke  and 
Wheatstone,  by  adopting  the  more  simple  device  of 
Ihe  double-needle  instrument,  were  the  first  10  make 
the  electric  telegraph  a  practical  institution.  Con- 
temporaneously with,  or  iromediately  succreeding  these 
pioneers,  we  find  in  this  country  Alexander  Bain,  Bre- 
niet  in  France,  Schilline  in  Russia,  and  Werner 
Siemens  in  Germany,  the  latter  having  first,  in  1847, 
among  others,  made  use  oi  gutta-percha  as  an  insu- 
lating medium  for  electric  conductors,  and  thus  cleared 
the  way  for  subterranean  and  submarine  telegraphy. 

Four  years  later,  in  1851,  submarine  telegraphy 
became  an  accomplished  iact  through  (he  successful 
establishment  of  telegraphic  communication  between 
Dover  and  Calais,      Submarine  lines  followed  in  rapid 


Mediterranean,   Black  and  Red  Seas,        .     ...    , 

after  two  abortive  attempt,  telegraphic  communication 
w.is  successfully  eaUblished  between  the  Old  and  New 
Worlds,  beneath  Ihe  Atlantic  Ocean. 

In  connection  with  this  great  enterprise  and  with 
many  investigations  and  suggestions  of  a  highly 
scientific  and  important  character,  the  name  of  Sir 
William  Thomson  will  ever  be  remembered.  The 
ingenuity  displayed  in  perfecting  the  means  of  trans- 
mitling  intelligence  through  metallic  conductors,  with 
the  utmost  despatch  and  certainly  as  regards  the 
record  obtained,  between  two  p.iints  hundreds  and 
even  thousands  of  miles  apart,  is  truly  surprising.  The 
instruments  devised  by  Morse,  Siemens,  and  Hughei 
have  also  proved  most  useful. 

Duplex  and  quadiuplex  telegraphy,  one  of  the  most 
striking  achievemenU  of  modern  telegraphy — the  result 
of  the  labours  of  several  inventors — should  not  be 
passed  over  in  silence.  It  not  onlr  serves  for  the 
simultaneous  communication  of  telegraphic  intelligence 
in  both  directions,  but  renders  it  passible  for  four 
inslrumenla  to  be  woriced  irrespectively  of  one  another, 
same  wire  connecting  two  distant 


through  01 

Another 
ful  achievt 
of  the  tele 


more  recent  and  perhaps  stil! 
iment  in  modern  telegraphy  is 
phone  and  microphone,  by  means  of  which 
a  voice  is  transmitted  through  the  electrie- 
by  mechanism  that  imposes  through  it*; 
extreme  simplicity.  In  this  connection  Ihe  names  of 
Reiss,  Graham  Bell.  Edison,  and  Hughes  are  those- 
chletly  deserving  to  be  recorded- 

Whilst  electricity  has  thus  furnished  us  with  Ihe 
means  of  flashing  our  thoughts  by  record  or  by  voice 
from  place  to  place,  its  use  is  now  gradually  extending 
for  Ihe  achievement  of  such  quantitative  effects  as  the- 
production  of  light,  the  transmission  of  mechanical 
power,  and  the  precipitation  of  metals.  The  principle 
Involved  in  the  magneto -electric  and  dynamo -electric 
machines,  by  which  these  effects  are  accomplished, 
maybe  traced  to  Faraday's  discovery  in  1831  of  the 
induced  current,  but  their  realisation  to  the  labours  of 
Holmes,  Siemens,  Pacinolti,  Gramme,  and  other,  la 
the  electric  light,  gas-lightiHg  has  found  a  formidable 
competitor,  which  appears  destined  to  lake  its  place  In 
public  illumination,  and  in  lighting  large  halls,  works, 
fltc.,  for  which  purposes  it  combines  brilliancy  and 
freedom  from  obnoxious  products  of  combustion,  with 
comparative  cheapness.  The  electric  light  seems  also 
to  threaten,  when  suh.divided  in  Ihe  manner  recently 
devised  by  Edison,  Swan,  and  others,  to  make  inroads 
into  our  dwelling-houses. 

By  the  electric  transmission  of  power,  we  may  hope 
some  day  to  utilise  at  a  distance  such  natural  sources 
ol  energy  as  the  Falls  of  Niagara,  and  lo  work  our 
cranes,  lifts,  and  machinery  of  every  description  by  ■ 
means  of  sources  of  power  arranged  at  convenient 
centres.  To  these  applications  the  brothers  Siemens 
have  more  recently  added  the  propulsion  of  trains  by  ' 
currents  passing  through  the  rails,  the  fusion  in  con- 
siderable quantities  of  highly  refractory  substancia, 
and  the  use  of  electric  centres  o(  light  in  horticulture 
as  proposed  by  Werner  and  William  Siemens.  By  aa 
essential  improvement  by  Paure  of  the  Flante  Secondary 
Battery,  the  problem  of  storing  electrical  energy  appears 
to  have  received  a  practical  solution,  the  real  import- 
ance of  which  is  clearly  proved  by  Sir  W,  Thomson's 
recent  investigation  of  the  subject. 

It  would  be  difficult  to  assign  the  limits  to  which  this 
development  of  electrical  energy  ma^  n^A  "o*^  ^*.^i^^^]^  ^ 
serviceable  tot  l,\ve  ^urjows  cA  Kia.o, 
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ADDRESS  OF  SIR  WILLIAM  THOMSON 
BEFORE  THE  PHYSICAL  SCIENCE 
SECTION. 


On    the   Sources  of  Energy   in  Nature    Available   to 
Man  for  the  Production  of  Mechanical  Effect, 

During  the  fifty  years'  life  of  the  British  Association, 
the  Advancement  of  Science  for  which  it  has  lived  and 
worked  so  well  has  not  been  more  marked  in  any 
department  than  in  one  which  belongs  very  decidedly 
to  the  Mathematical  and  Physical  Section — the  science 
of  Energy.  The  very  name  energy,  though  first  used 
^  its  present  sense  by  Dr.  Thomas  Young  about  the 
beginning  of  this  century,  has  only  come  into  use  prac- 
tically after  the  doctrine  which  defines  it  had,  during 
the  first  half  of  the  British  Association's  life,  been 
raised  from  a  mere  formula  of  mathematical  dynamics 
to  the  position  it  now  holds  of  a  principle  pervading 
all  nature  and  guiding  the  investigator  in  every  field  of 
science. 

A  little  article  communicated  to  the  Royal  Society 
of  Edinburgh,  a  short  time  before  the  commencement  of 
the  epoch  of  energy,  under  the  title  "  On  the  Sources 
Available  to  Man  for  the  Production  of  Mechanical 
Effect "  *  contained  the  following  :— 

**  Men  can  obtain  mechanicaH  effect  for  their  own 
purposes  by  working  mechanically  themselves  and 
directing  other  animals  to  work  for  them,  or  by  using 
natural  heat,  the  gravitation  of  descending  solid  masses, 
the  natural  motions'of  water  and  air,  and  the  heat,  or 
galvanic  currents,  or  other  mechanical  effects  produced 
by  chemical  combination,  but  in  no  other  way  at  present 
known.  Hence  the  stores  from  which  mechanical 
effect  may  be  drawn  by  man  belong  to  one  or  other  of 
the  following  classes  :— 

"I.  The  food  of  animals. 

"II.  Natural  heat. 

"  III.  Solid  matter  found  in  elevated  positions. 

"  IV.  The  natural  motions  of  water  and  air. 

"  V.  Natural  combustibles  (as  wood,  coal,  coal-gas, 
oils,  marsh -gas,  diamond,  native  sulphur,  native  metals, 
meteoric  iron). 

"  VI.  Artificial  combustibles  (as  smelted  or  electri- 
cally-deposited metals,  hydrogen,  phosphorus). 

"  In  the  present  communication,  known  facts  in 
natural  history  and  physical  science,  with  reference  to 
the  sources,  from  which  these  stores  have  derived 
their  mechanical  energies,  are  adduced  to  establish  the 
following  general  conclusions  '.—' 

"  Heat  radiated  from  the  sun  (sunlight  being  included 
in  the  term)  is  the  principal  source  of  mechanical  effect 
available  to  man.\  From  it  is  derived  the  whole 
mechanical  effect  obtained  by  means  of  animals 
working,  water-wheels  worked  by  rivers,  steam- 
engines,  galvanic  engines,  windmills,  and  the  sails  of 
ships. 

"2.  The  motions  of  the  earth,  moon,  and  sun,  and 
their  mutual  attractions,  constitute  an  important  source 
of  available  mechanical  effect.  From  them  all,  but 
chiefly  no  doubt  from  the  earth's  motion  of  rotation,  is 
derived  the  mechanical  effect  of  water-wheels  driven  by 
the  tides. 

*'  3.  The  other  known  sources  of  mechanical  effect 
available  to  man  are  either  terrestrial — that  is,  belong, 
ing  to  the  earth,  and  available  without  the  influence  of 


•  Read  al  tlie  Royal  Society  of  Edinburgh  on  February  snJ,  1852 
{^Proertdingi  of  that  date), 
t  A  scncral  conclusion  equivalent  to  this  wa«  published  by  Sir 
John  licrsc hel  in  tSjj-    i>e9bis  A s/rpm^m/,  edit.  1 349.  i  (3^). 


any  external  bodv — or  meteoric — that  is,  belonging  to 
bodies  deposited  on  the  earth  from  external  space. 
Terrestrial  sources,  including  mountain  quarries  and. 
mines,  the  heat  of  hot  springs,  and  the  combustion  of 
native  sulphur,  perhaps  also  the  combustion  of  inorganic 
native  combustibles,  are  actually  used;  but  the  me- 
chanical effect  obtained  from  them  is  very  inconsider- 
able, compared  with  that  which  is  obtained  from  sourca 
belonginp^  to  the  two  classes  mentioned  above.  Meteoric 
sources,  including  only  the  heat  of  newly-fallen  meteoric 
bodies,  and  the  combustion  of  meteoric  iron,  need  not 
be  reckoned  among  those  available  to  man  for  practicd 
purposes.*' 

Thus  we  may  summarise  the  natural   sources  of 
energy  as  tides,  food,  fuel,  wind,  and  rain. 

Among  the  practical  sources  of  energy  thus  ex- 
haustively enumerated,  there  is  only  one  not  derifed 
from  sun-heat — that  is  the  tides.  Consider  it  first  I 
have  called  it  practical,  because  tide-mills  exist.  But 
the  places  where  they  can  work  usefully  are  very  rare, 
and  the  whole  amount  of  work  actually  done  by  then 
is  a  drop  to  the  ocean  of  work  done  by  other  moton. 
A  tide  of  two  metres'  rise  and  fall,  if'^  we  imagine  it 
utilised  to  the  utmost  by  means  of  ideal  water-wbeds 
doing  with  perfect  economy  the  whole  woric  of  filiia| 
and  emptying  a  dock-basin  in  infinitely  short  times  at 
the  moment  of  high  and  low  water,  wouldgive  jnst 
one  metre-ton  per  square  metre  of  area.  This  work 
done  four  times  in  the  twenty*four  hours  amounts  to 
I  •1620th  of  the  work  of  a  horse-power*  E^rentheticallj. 
in  explanation,  I  may  say  that  the  French  metriol 
equivalent  (to  which  in  all  scientific  and  pradacil 
measurements  we  are  irresistibly  drawn,  notwithstand- 
ing  a  dense  barrier  of  insular  prejudice  most  detrimental 
to  the  islanders) -^he  French  metrical  equivalent  of 
James  Watt's  **  horse-power  "  of  550  foot-pounds  par . 
second,  or  33,000  foot-pounds  per  minute,  or  nearij 
two  million  foot-pounds  per  hour,  is  75  metre-kik>* 
grammes  per  second,  or  4^  metre-tons  per  minate,  or 
2^0  metre-tons  per  hour.  The  French  ton  of  1,000 
kilogrammes  used  in  this  reckonning  is  o^  of  the 
British  ton. 

Returning  to  the  question  of  utilising  tidal  taetjff, 
we  find  a  dock  area  of  162,000  square  metres  (which  is 
little  more  than  400  metres  square)  required  for  100 
horse-power.  This,  considering  the  vast  costliness  ol 
dock  construction,  is  obviously  prohibitory  of  efoy 
scheme  for  economising  tidal  energy  by  means  of 
artificial  dock-basins,  however  near  to  the  ideal  per- 
fection might  be  the  realised  tide-mill,  and  however 
convenient  and  non-wasteful  the  accumulator— whetlicr 
Faure's  electric  accumulator,  or  other  accumnlatocs  of 
energy  hitherto  invented  or  to  be  inveDtcd--vhidi 
might  be  used  to  store  up  the  energy  yielded  by  the  tide- 
mill  during  its  short  harvests  about  the  times  of  high  lad 
low  water,  and  to  give  it  out  when  wanted  atothtr 
times  of  six  hours.  There  may,  however,  be  a  does 
places  possible  in  the  world  where  it  could  be  ad- 
vantageous to  build  a  sea-wall  across  the  mouth  of  s 
natural  basin  or  estuary,  and  to  utilise  the  tidal  eoei0 
of  filling  it  and  emptying  it  by  means  of  sluices  and 
water-wheels.  But  if  so  much  could  be  done,  it  wooU 
in  many  cases  take  only  a  little  more  to  keep  the  water 
out  altogether,  and  make  fertile  land  of  the  wh^ 
basin.  Thus  we  are  led  up  to  the  interesting  econo- 
mical question,  whether  is  forty  acres  (the  British  v^ 
cultural  measure  for  the  area  of  162,000  squace  metres) 
or  100  horse-power  more  valuable.  The  annual  cost 
of  100  horse-power  night  and  day,  for  365  days  of  tbo 
year,  obtained  through  steam  from  coals,  may  be  aboit 
ten  times  the  rental  of  forty  acres  at  ;f  2  or  ;(3  per  acre. 
But  the  value  of  land  is  essentially  much  more  than  its 
rental,  and  the  rental  of  land  is  apt  to  be  much  mote 
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3  or  £2  P^'  ^cre  in  places  where  100  horse- 
ould  be  taken  with  advantage  from  coal  through 
Thus  the  question  remains  unsolved,  with  the 
ity  that  in  one  place  the  answer  may  be  one 
I  korse-powerf  and  in  another  forty  acres.  But, 
the  question  is  hardly  worth  answering,  con- 
:  the  rarity  of  the  cases,  if  they  exist  at  all, 
mbankments  for  the  utilisation  of  tidal  energy 
rticable. 

ng  now  to  sources  of  energy  derived  from  sun- 
:  us  take  the  wind  first.  When  we  look  at  the 
of  British  shipping  and  see  40,000  vessels,  of 
ibout  10,000  are  steamers  and  30,000  sailing 
nd  when  we  think  how  vast  an  absolute  amount 
5-power  is  developed  by  the  engines  of  those 
8,  and  how  considerable  a  proportion  it  forms 
irhole  horse-power  taken  from  coal  annually  in 
le  world  at  the  present  time,  and  when  we  con- 
9  sailing  ships  of  other  nations,  which  must  be 
d  in  the  account,  and  throw  in  the  little  item  of 
Is,  we  find  that,  even  in  the  present  days  of 
scendency,  old-fashioned  Wind  still  siipplies  a 
rt  of  all  the  energy  used  by  man.  But  however 
«  may  regret  the  time  when  Hood's  young 
siting  the  fens  of  Lincolnshire  at  Christmas, 
bing  to  her  dearest  friend  in  London  (both  sixty 
id  now  if  they  are  alive),  describes  the  delight 
g  in  a  bower  and  looking  over  the  wintry  plain, 
slate,  because  "windmills  lend  revolving  ani- 
to  the  scene,"  we  cannot  shut  our  eyes  to  the 
I  lamentable  decadence  of  wind-power.  Is  this 
ce  permanent,  or  may  we  hope  that  it  is  only 
iry  ?  The  subterranean  coal-stores  of  the  world 
3ming  exhausted  surely,  and  not  slowly,  and 
e  of  coal  is  upward  bound — upward  bound  on 
lie,  though  no  doubt  it  will  have  its  ups  and 
n  the  future  as  it  has  had  in  the  past,  and  as 
the  case  in  respect  to  every  marketable  com- 
When  the  coal  is  all  burned  ;  or,  long  before 
burned,  when  there  is  so  little  of  it  left  and  the 
les  from  which  that  little  is  to  be  excavated  are 
nt  and  deep  and  hot  that  its  price  to  the  con 
is  gfreatly  higher  than  at  present,  it  is  most 
5  that  windmills  or  wind-motors  in  some  form 
in  be  in  the  ascendant,  and  that  wind  will  do 
lechanical  work  on  land  at  least  in  proportion 
&ble  to  its  present  doing  of  work  at  sea. 
now  it  is  not  utterly  chimerical  to  think  of  wind 
ling  coal  in  some  places  for  a  verv  important 
its  present  duty — ^that  of  giving  light,  indeed, 
.t  we  have  dynamos  and  Faure's  accumulator, 
5  want  to  let  the  thing  be  done  is  cheap  wind- 
A  Faure  cell  containing  20  kilogrammes  of  lead 
Qium  charged  and  employed  to  excite  incan- 
vacuum-lamps,  has  a  light-giving  capacity  of 
le  hours  (I  have  found  considerably  more  in 
lents  made  by  myself ;  but  1  take  60  as  a  safe 
0.  The  charging  may  be  done  uninjuriously, 
h  jgood  dynamical  economy,  in  any  time  from 
rs  to  twelve  or  more.  The  drawing-off  of  the 
for  use  may  be  done  safely,  but  somewhat  waste- 
two  hours,  and  very  economically  in  any  time 
five  hours  to  a  week  or  more.  Calms  do  not 
m  longer  than  three  or  four  days  at  a  time. 
»,  then,  that  a  five  days'  storage-capacity  suffices 
nay  be  a  little  steam-engine  ready  to  set  to 
any  time  after  a  four-days'  calm,  or  the  user 
jght  may  have  a  few  candles  or  oil-lamps  in 
and  be  satisfied  with  them  when  the  wind  fails 
e  than  five  days).  One  of  the  20-kilogramme 
irged  when  the  windmill  works  for  five  or  six 
t  any  time,  and  left  with  its  60-candle  hours' 
'  to  be  used  six  hours  a  day  for  five  days,  gives 


a  2-candle  light.  Thus  thirty-two  such  accumulator 
cells  soused  woidd  give  as  much  li?ht  as  four  burners 
of  London  i6-candle  gas.  The  probable  cost  of  dynamo 
and  accumulator  does  not  seem  fatal  to  the  plan,  if  the 
windmill  could  be  had  for  something  comparable  with 
the  prime  cost  of  a  steam-engine  capable  of  working 
at  the  same  horse-power  as  the  windmill  when  in  good 
action.  But  windmills  as  hitherto  made  arc  very  costly 
machines ;  and  it  does  not  seem  probable  tliat,  without 
inventions  not  yet  made,  wind  can  be  economically 
used  to  give  light  in  any  considerable  class  of  cases,  or 
to  put  energy  into  store  for  work  of  other  kinds. 

Consider,  lastly,  rain-power.  When  it  is  to  be  had 
in  places  where  power  is  wanted  for  mills  and  factories 
of  any  kind,  water-power  is  thoroughly  appreciated. 
From  time  immemorial,  water-motors  have  been  made 
in  large  variety  for  utilising  rain-power  in  the  various 
conditions  in  which  it  is  presented,  whether  in 
rapidly-flowing  rivers,  in  natural  waterfalls,  or  stored 
at  heights  in  natural  lakes  or  artificial  reservoirs. 
Improvements  and  fresh  inventions  of  machines  of  this 
class  still  ^  on  ;  and  some  of  the  finest  principles  of 
mathematical  hydrodynamics  have,  in  the  lifetime  of 
the  British  Association,  and,  to  a  considerable  degree, 
with  its  assistance,  been  put  in  requisition  for  perfect- 
ing the  theory  of  hydraulic  mechanism  and  extending 
its  practical  applications, 

A  first  question  occurs :  Are  we  necessarily  limited 
to  such  natural  sources  of  water-power  as  are  supplied 
by  rain  falling  on  hill-country,  or  may  we  look  to  the 
collection  of  rain-water  in  tanks  placed  artificially  at 
sufficient  heights  over  flat  country  to  supply  motive- 
power  economically  by  driving  water-wheels  P  To 
answer  it:  Suppose  a  height  of  100  metres,  which  is 
very  large  for  any  practicable  building,  or  for  columns 
erected  to  support  tanks ;  and  suppose  the  annual  rain- 
fall to  be  three-quarters  of  a  metre  (30  inches).  The 
annual  yield  of  energy  would  be  75  metre-tons  per 
square  metre  of  the  tank.  Now  one  horse-power  for 
365  times  24  hours  is  236,500  foot-tons ;  and  therefore 
(dividing  this  by  75)  we  find  3,153  square  metres  as  the 
area  of  our  supposed  tank  required  for  a  continuous 
supply  of  one  horse-power.  The  prime  cost  of  such  a 
structure,  not  to  speaJc  of  the  value  of  the  land  which  it 
would  cover,  is  utterly  prohibitory  of  any  such  plan  for 
utilising  the  motive  power  of  rain.  We  may  or  may 
not  look  forward  hopefully  to  the  time  when  windmills 
will  again  "  lend  revolving  animation  "  to  a  dull  flat 
country ;  but  we  certainly  need  not  be  afraid  that  the 
scene  will  be  marred  by  forests  of  iron  columns  taking 
the  place  of  natural  trees,  and  gigantic  tanks  over- 
shadowing the  fields  and  blackening  the  horizon. 

To  use  rain-power  economically  on  any  considerable 
scale  we  must  look  to  the  natural  drainage  of  hill 
country,  and  take  the  water  where  we  find  it  either 
actually  fallinc;  or  stored  up  and  ready  to  fall  when  a 
short  artificial  channel  or  pipe  can  be  provided  for  it 
at  moderate  cost.  The  expense  of  aqueducts,  or  of 
underground  water-pipes,  to  carry  water  to  any  great 
distance — any  distance  of  more  than  a  few  miles  or  a 
few  hundred  yards — is  much  too  great  for  economy 
when  the  yield  to  be  provided  for  is  power;  and  such 
works  can  only  be  undertaken  when  the  water  itself  is 
what  is  wanted.  Incidentally,  in  connection  with  the 
water  supply  of  towns,  some  part  of  the  energy  due  to 
the  head  at  which  it  is  supplied  may  be  used  for  power. 
There  are,  however,  but  few  cases  (I  know  of  none 
except  Greenock)  in  which  the  energy  to  spare  over 
and  above  that  devoted  to  bringing  the  water  to  where 
it  is  wanted,  and  causing  it  to  flow  fast  enough  for 
convenience  at  every  opened  tap  in  evec^  VvQ>»Xi.  ^x 
factory,  is  enough  to  tc\a.Vl«  \\.  "tioxHJcv  "^^i^^  \ft  xsns^^ 
arrangements  lot  VeXWu^  VVv^   ^^\fcx-'^wi«  \ie.   ^aaRO. 
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without  wasting  the  water-substance.  The  cases  in 
which  water-power  is  taken  from  a  town  supply  are 
generally  very  small,  such  as  working  the  bellows  of  an 
organ,  or  "  hair-brushing  by  machinery,"  and  involve 
simply  throwing  away  the  used  water.  The  cost  of 
energy  thus  obtained  must  be  something  enormous  in 
proportion  to  the  actual  quantity  of  the  energy,  and  it 
is  only  the  smallness  of  the  quantity  that  allows  the 
convenience  of  having  it  when  wanted  at  any  moment, 
to  be  so  dearly  bought. 

For  anything  of  great  work  by  rain-power,  the  water- 
wheels  must  be  in  the  place  where  the  water  supply 
with  natural  fall  is  found.  Such  places  are  generally 
far  from  great  towns,  and  the  time  is  not  yet  come 
when  great  towns  grow  by  natural  selection  beside 
waterfalls,  for  power;  as  they  grow  beside  navigable 
rivers,  for  shipping.  Thus  hitherto  the  use  of  water- 
power  has  been  confined  chiefly  to  isolated  factories 
which  can  be  conveniently  placed  and  economically 
worked  in  the  neighbourhood  of  natural  waterfalls. 
But  the  splendid  suggestion  made  about  three  years 
ago  by  M.  Siemens  in  his  presidential  address  to  the 
Institution  of  Mechanical  Engineers,  that  the  power  of 
Niagara  might  be  utilised,  by  transmitting  it  electric- 
ally to  great  distances,  has  given  quite  a  fresh  departure 
for  design  in  respect  to  economy  of  rain-power.  From 
the  time  of  Joule's  experimental  electro-magnetic 
engines  developing  90  per  cent,  of  the  energy  of  a 
Voltaic  battery  in  the  form  of  weights  raised,  and  the 
theory  of  the  electro-magnetic  transmission  of  energy 
completed  thirty  years  ago  on  the  foundation  afforded 
by  the  train  of  experimental  and  theoretical  investiga* 
tions  by  which  he  established  his  dynamical  equivalent 
of  heat  in  mechanical,  electric,  electro-chemical, 
chemical,  electro-magnetic,  and  thermo-electric  pheno- 
mena, it  had  been  known  that  potential  energy  from 
any  available  source  can  be  transmitted  electro- 
magnetically  by  means  of  an  electric  current  through  a 
wire,  and  directed  to  raise  weights  at  a  distance,  with 
unlimitedly  perfect  economy.  The  first  large-scale 
practical  application  of  electro-magnetic  machines  was 
proposed  by  Holmes  in  1854,  to  produce  the  electric 
light  for  lighthouses,  and  persevered  in  by  him  till  he 
proved  the  availability  of  his  machine  to  the  satisfaction 
of  1  he  Trinity  House  and  the  delight  of  Faraday  in 
trials  at  Blackwall  in  April,  1857,  ^"^  *^  ^^^  applied 
to  light  the  South  Foreland  lighthouse  on  December  8, 
1858.  This  gave  the  impulse  to  invention  ;  by  which 
the  electro-magnetic  machine  has  been  brought  from 
the  physical  laboratory  into  the  province  of  engineering, 
and  has  sent  back  to  the  realm  of  pure  science  a 
beautiful  discovery — that  of  the  fundamental  principle 
of  the  dynamo,  made  triply  and  independently,  and  as 
nearly  as  may  be  simultaneously,  in  1867  by  Dr.  Werner 
Siemens,  Mr.  S.  A.  Varley,  and  Sir  Charles  Wheatstone ; 
a  discovery  which  constitutes  an  electro-magnetic 
analogue  to  the  fundamental  electrostatic  principle  of 
Nicholson's  revolving doubler,  resuscitated  by  Mr.  C.  F. 
Varley  in  his  instrument  "  for  generating  electricity," 
patented  in  i860;  and  by  Holtz  in  his  celebrated 
electric  machine ;  and  by  myself  in  my  "  repienisher  " 
for  multiplying  and  maintaining  charges  in  Leyden 
jars  for  heterostatic  electrometers,  and  in  the  electri- 
fier  for  the  siphon  of  my  recorder  for  submarine  cables. 

The  dynamos  of  Gramme  and  Siemens,  invented  and 
made  in  the  course  of  these  fourteen  years  since  the 
discovery  of  the  fundamental  principle,  give  now  a 
ready  means  of  realising  economically  on  a  large  scale, 
for  manv  important  practical  applications,  the  old 
thermo-dynamics  of  Joule  in  electro-magnetism  ;  and, 
what  particularly  concerns  us  now  in  connection  with 
my  present  subject,  they  make  it  possible  to  transmit 
electro-magneticaiUy  the  work  of  waterfaWa  l\viou^Yv 


long  insulated  conducting  wires,  and  use  it  at  distances 
of  fifties  or  hundreds  of  miles  from  the  source,  with 
excellent  economy — better  economy,  indeed,  in  respect 
to  proportion  of  energy  used  to  energy  dissipated  thai 
almost  anjrthing  known  in  ordinary  mechanics  and 
hydraulics  for  distances  of  hundreds  of  yards  instead 
of  hundreds  of  miles. 

In  answer  to  questions  put  to  me  to  May,  1879.*  bf 
the  Parliamentaiy  Committee  on  Electric  Lighting,  I 
gave  a  formula  for  calculating  the  amount  <»  eoetu 
transmitted,  and  the  amount  dissipated  by  being  coo* 
verted  into  heat  on  the  way,  through  an  insalited 
copper  conductor  of  any  lensth,  with  any  given  electro- 
motive force  applied  to  produce  the  current.  Tabng 
Niagara  as  example,  and  with  the  idea  of  bringing  its 
energy  usefully  to  Montreal,  Boston,  New  York,  and 
Philadelphia,  I  calculated  the  formula  for  a  distance  of 
300  British  statute  miles  (which  is  greater  than  the 
distance  of  any  of  those  four  cities  from  Niagan,  and 
is  the  radius  of  a  circle  covering  a  large  and  venr  im« 
portant  part  of  the  United  States  and  British  North 
America),  I  found  almost  to  my  surprise  that,  erei 
with  so  great  a  distance  to  be  provided  for,  the  coa- 
ditions  are  thoroughly  practicable  with  good  econooiy, 
all  aspects  of  the  case  carefully  considered.  The 
formula  itself  will  be  the  subject  of  a  technical  oomnie- 
nication  to  Section  A  in  the  course  of  the  Meeting  oa 
which  we  are  now  entering.  I  therefore,  at  praest, 
restrict  myself  to  a  slight  statement  of  results  :— 

1.  Apply  dynamos  driven  by  Niagara  to  produce  a 
difference  of  potential  of  80,000  volts  between  a  good 
earth -connection  and  the  near  end  of  a  solid  coppff 
wire  of  half  an  inch  (1*27  centimetre)  diameter,  aad 
300  statute  miles  (483  kilometres)  length. 

2.  Let  resistance  by  driven  dynamos  doing  work,  or 
by  electric  lights,  or,  as  I  can  now  say,  by  a  FaoR 
battery  taking  in  a  charge,  be  applied  to  keep  the 
remote  end  at  a  potential  differing  by  64,000  volts 
from  a  good  earth- plate  there. 

3.  The  result  will  be  a  current  of  240  weben  thioo^ 
the  wire  taking  energy  from  the  Niagara  end  at  nc 
rate  of  26,250  horse-power,  losing  5,250  (or  30  ptf 
cent.)  of  this  by  the  generation  and  dissipation  of  htf^ 
through  the  conductor  and  2X,ooo  horse-power  (or  ft) 
per  cent,  of  the  whole)  on  the  recipients  at  the  far  ead. 

4.  The  elevation  of  temperature  above  the  sofioasd- 
ing  atmosphere,  to  allow  the  heat  generated  in  it  to 
escape  by  radiation  and  be  carried  away  by  oonvectioa 
is  only  about  20^  Centigrade ;  the  -wire  being  bisf 
freely  exposed  to  air  like  an  ordinary  telegraph  win 
supported  on  posts. 

5.  The  striking  distance  between  flat  metallic  SQftas 

with  difference  of  potentials  of  80,000  volts  (of 
75,000  Daniells)  is  (Thomson's  *'  Electrostaticf  tfd 
Magnetism,"  S  340)  only  18  millimetres,  and  tbefifoit 
there  is  no  difficulty  about  the  insulation. 

6.  The  cost  of  the  copper  wire,  reckoned  at  8d.  per  Ik. 
is  ;£^37,ooo ;  the  interest  on  which  at  5  per  oett  is 
£1 ,900  a  year.  If  5,250  horse-power  at  the  Nitgsn  : 
end  costs  more  than  £1  ^00  a  year,  it  would  be  biftf 
economy  to  put  more  copper  into  the  conductor;  if 
less,  less.  I  say  no  more  on  this  point  at  present,  as 
the  economy  of  copper  for  electric  conduction  will  bt 
the  subject  of  a  special  communication  to  the  Scctioa 

I  shall  only  say,  in  conclusion,  that  one  great  tf- 
culty  in  the  way  of  economising  the  electricu  tnani^' 
ting  power  to  great  distances  (or  even  to  modmu 
distances  of  a  Tew  kilometres)  is  now  overcome  by 
Faure's  splendid  invention.  High  potential — as  Si^ 
mens,  I  believe,  first  pointed  out— is  the  essentia)  fef 

*  Printed  in  the  Parliamentary  Blue  Book  Report  of  Uie  Cs** 
\   tDL\X\«e  QXk  Electric  Lighting,  1B79. 
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<good  dynamical  economy  in  the  electric  transmission 
of  power.     But  what  are  we  to  do  with  80,000  volts 
when  we  have  them  at  the  civilised  end  of  the  wire  P 
iRiagine  a  domestic  servant  going  to  dust  an  electric 
lamp  with  80,000  volts  on  one  of  its  metals  !    Nothing 
above   200  volts   ought  on  any   account  ever  to   be 
admitted  into  a  house  or  ship,  or  other  place   where 
safeguards  against  accident  cannot  be  made  absolutely 
and   for  ever  trustworthy  aeainst  all   possibilitv    of 
accident.     In  an  electric  workshop  80,000  volts   is  no 
cnore  dangerous  than  a  circular  saw.    Till   I   learned 
Faure's  invention   I   could  but    think  of    step-down 
^i^rnamos,  at  a  main   receiving  station,  to  take  energy 
4iirect  from  the  electric  main  with  its  80,000  volts,  and 
supply  it  by  secondary  200-volc  dynamos  or  lOO-volt 
dynamos,   through   proper  distributing  wires,   to  the 
houses  and  factories  and  shops  where  it  is  to  be  used 
for  electric  lighting,  and  sewing-machines,  and  lathes, 
and  lifts,  or  whatever  other  mechanism  wants  driving 
power.     Now  the  thing  is  to  be  done   much  more 
economically,  I  hope,  and  certainly  with  much  greater 
simplicity  and  regularity,  by  keeping  a  Faure  battery 
of  40,000  cells  always  being  charged  direct  fiom   the 
electric  main,  and  applying  a  methodical  system  of 
removing  sets  of  50,  and  placing  them  on  the  town- 
supply  circuits,  while  other  sets  of  50  are  being  regularly 
introduced  into  the  great  battery  that  is  being  charged, 
so  as  to  keep  its  number  always  within  50  of  the  proper 
number,  which  would  be  about  40,000  if  the  potential 
at  the  emitting  end  of  the  main  is  80,000  volts. 


ADDRESS  OF  SIR  W.   ARMSTRONG,  BEFORE 
THE  MECHANICAL  SCIENCE  SECTION. 


With  reference  to  electricity,  Sir  William  adverted  to 
the  question  whether  we  may  hope  to  evade  the  dif!i- 
colties  of  the  steam  engine,  as  regards  waste  of  power, 
^  resorting  to  electrical  methods  of  obtaining  power. 
With  regard  to  this  important  question,  most  people, 
hit  said,  especially  those  who  are  least  competent  to 
judge,  look  to  electricity  as  the  coming  panacea  for  all 
mechanical  deficiency,  and  certainly    the  astonishing 
progress  of  electricity  as  applied  to  telegraphy,  and  to 
those  marvellous  instruments  of  recent  invention  which 
the  British  Post-Oflice  claims  to  include  in  its  monopoly 
of  the  electric  telegraph,  as  well  as  the  wonderful  ad- 
vance which  electricity  has  made  as  an  illuminating 
agent,  does  tend  to  impress  us  with  faith  in  its  future 
greatness  in  the  realm  of  motive  power  as  well.    The 
difference  between  heat  and  electricity  in  their  modes 
o!  mechanical  action  is  very  wide.     Heat  acts  by  ex- 
pansion of  volume,  which  we  know  to  be  a  necessarily 
wasteful  principle,  while  electricity  operates  b^  attrac- 
tion and    repulsion,  and  thus    produces  motion  in  a 
manner  which  is  subject  to  no  greater  loss  of   effect 
than  attends  the  motive  action  of  gravity,  as  exempli- 
fied in  the  ponderable  application  of  falling  water  in 
hydraulic  machines.     If  then,  we  could  produce  elec- 
Cricity  with  Jthe  same  facility  and  economy  as  heat,  the 
l^in  would  be  enormous,  but  this,  as  yet  at  least,  we 
«annot  do.  ^  At  present  by  far  the  cheapest  method  of 
jgsnerating  electricity  is  by  the  dynamic  process.     In- 
stead of  beginning  with  electricity  to  produce  power, 
we  begin  with  power  to  produce   electricity.      As   a 
secondary  motor,  an  electric  engine  may,  and  assuredly 
will,  play  an  important  part  in  future  applications  of 
power,  but  our  present  inquiry  relates  to  a  primary  and 


not  a  secondary  employment  of  electricity.     Thus  we 
are  brought  to  the  question,  from  what  source,  other 
than  mechanical  action,  can  we  hope  to  obtain  a  supply 
of  electricity  sufficiently  cheap  and  abundant  to  enao'e 
it  to  take  the  place  of  neat  as  a  motive  energy.     It  is 
commonly  saia  that  we  know  so  little  of  the  nature  of 
electricity  that  it  is  impossible  to  set  bounds  to  the 
means  of  obtaining  it,  but  ignorance  is  at  least  as  liable 
to  mislead  in  the  direction  of  exaggerated  expectation 
as  in  that  of  incredulity.     It  may  be  freely  admitted 
that  the  nature  of  electricity  is  much  less  understood 
than  that  of  heat,  but  we  know  that  the  two  are  very 
nearly  allied.  The  doctrine  that  heat  consists  of  internal 
motion  of  molecules  may  be  accepted  with  almost  ab- 
solute certainty  of  its  truth.    The  old  idea  of  heat  being 
a  separate  entity  is  no  longer  held,  except  by  those  who 
prefer  the  fallacious  evidence  of   their  senses  to  the 
demonstrations    of    science.      So,  also,   the  idea  of 
electricity  having  a  separate  existence  from  tangible 
matter  must  be  discarded ;  and  we  are  justified  in  con- 
cluding   that  it   is   merely  a    strained    or    tensional 
condition    of    the    molecules    of    matter.      Although 
electricity  is  more  prone  to  pass  into  heat  than  heat  into 
electricity,  yet  we  know  that  thev  are  mutually  con- 
vertible.    In  short,  I  need  scarcely  remind  you  that, 
according  to  that  magnificent  generalisation  of  modem 
times,  so   pregnant  with  great  consequences,  and  for 
which  we  are  indebted  to  many  illustrious  investigators, 
we  now  know  that  heat,  electricity,  and  mechanical 
action  are  all   equivalent  and  transposable  forms  of 
energy,  of  which  motion  is   the  essence.    To  take  a 
cursory  view  of  our  available  sources  of  energy,  we  have 
firstly  the  direct  heating  power  of  the  sun's  rays,  which 
as  yet  we  have  not  succeeded  in  applying  to  motive 
purposes.   Secondly,  we  have  water-power,  wind-power, 
and  tidal-power,  all  depending  upon  influences  lying 
outside  of  our  planet.    And,  thirdly,  we  have  chemical 
attraction  or  affinity.     Beyond  these  there  is  nothinc^ 
worth  naming.     Of  the  radiant  heat  of  the  sun  I  shall 
have  to  speak  hereafter,  and  bearing  in  mind  that  we 
are  in  search  of  electricity  as  a  cause  and  not  an  effect 
of  motive   power,  we   may   pass  over  the  dynamical 
agencies  comprised  under  the  second  head,  and  direct 
our  attention  to  chemical  affinity  as  the  sole  remaining 
source  of  energy  available  for  our  purpose.     At  present 
we  derive   motive    power    from    chemical   attraction 
through  the  medium  of  heat  only,  and  the  question  is, 
can  we  with  advantage  draw   upon  the  same  source 
through  the  medium  of  electricity  ?     The  process  by 
which  we  obtain  our  supply  of  heat  from  the  exercise 
of  affinity  is  that   of   combustion,  in  which  the   sub- 
stances used  consist,  on  the  one  hand,  of  those  we  call 
fuel,  of  which  coal  is  the  most  important,  and  on  the 
other,  of  oxygen,  which  we  derive  from  the  atmosphere. 
The  oxygen  has  an  immense  advantage  over  every  other 
available  substance  in  being  omnipresent  and  costless. 
The  only  money  value  involved  is  that  of  the  fuel,  and 
in  using  coal  we  employ  the  cheapest  oxidisable  sub- 
stance to  be  found  in  nature.     Moreover,  the  weight  of 
coal  used  in  the  combination  is  only  about  one-third  the 
weight  of  oxygen,  so  that  we  onlv  pay  upon  one-fourth 
of   the  whole  material  consumed.     Thus  we  have  con- 
ditions of  the  most  favourable  description  for  the  pro- 
duction of  energy,  in  the  form  of  heat,  and  if  we  could 
only  use  the  affinities  of  the  same  substances  with  equal 
facility  to  evolve  electric  energy  instead  of  heat  energy 
there   would  be   nothing  more  to  desire ;  but  as  yet 
there  is  no  appearance  of  our  being  able  to  do  this. 
According  to  our  present  practice  we  consume  zinc, 
instead  of  coal,  in  the  voltaic  production  of  electricity, 
and  not  only  is  zinc  30  or  40  times  dearer  than  coal, 
but   it    requires   to   be  used   in   about   six-Cold.  Vkc^x 
quantity  in  order  to  diiN^\o^  ^Tvtc^^X  •a.'ccvQ'xciN. oV  ^x«x^ 
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Some  people  are  bold  enough  to  sav  that,  with  our 
present  imperfect  knowledge  of  electncity,  we  have  no 
right  to  condemn  all  plentiful  substances  other  than 
coal  as  impracticable  substitutes  for  metallic  zinc,  but 
it  is  manifest  that  we  cannot  get  energy  from  affinity 
where  affinity  has  already  been  satisfied.  The  numerous 
bodies  which  constitute  the  mass  of  our  globe,  and 
which  we  call  earths,  are  bodies  in  this  inert  condition. 
They  have  already,  by  the  union  of  the  two  elements 
composing  them,  evolved  the  energy  due  to  combina- 
tion,  and  that  energy  has  ages  ago  been  dissipated  in 
space  in  the  form  or  heat,  never  again  to  be  available 
to  us.  As  well  might  we  try  to  make  fire  with  ashes 
as  to  use  such  bodies  over  again  as  sources  of  either 
heat  or  electricity.  To  make  them  fit  for  our  purpose 
we  should  first  have  to  annul  their  state  of  combination, 
and  this  would  require  the  expenditure  of  more  energy 
upon  them  than  we  could  derive  from  their  recombina- 
tion. Water,  being  oxydised  hydrogen,  must  be  placed 
in  the  same  category  as  the  earths.  In  short,  the  only 
abundant  substances  in  nature  possessing  strong  un- 
satisfied affinities  are  those  of  organic  origin,  and  in  the 
absence  of  coal,  which  is  the  accumulated  product  of  a 
past  vegetation,  our  supply  of  such  substances  would  be 
msignificant.  This  being  the  case,  until  a  means 
be  found  of  making  the  combination  of  coal  with 
oxygen  directly  available  for  the  development  of  electric 
energy,  as  it  now  is  of  heat  energy,  there  seems  to  be 
no  probability  of  our  obtaining  electricity  from  chemical 
action  at  such  a  cost  as  to  supplant  heat  as  a  motive 
agent.  Sir  W.  Armstrong  then  discussed  the  transmu- 
tation of  heat  economically  into  the  more  available 
form  of  electricity,  and  continued — It  is  only  the  want 
of  an  efficient  apparatus  for  converting  heat  into  elec- 
tricity that  prevents  our  using  the  direct  heating  action 
of  the  sun's  rays  for  motive  power.  In  our  climate,  it 
is  true,  we  shall  never  be  able  to  depend  upon  sunshine 
for  power,  nor  need  we  repine  on  that  account  so  long 
as  we  have  the  preserved  sunbeams  which  we  possess  in 
the  condensed  and  portable  form  of  coal,  but  in  regions 
more  favoured  with  sun  and  less  provided  with  coal 
the  case  would  be  different.  The  actual  power  of  the 
sun's  rays  is  enormous,  being  computed  to  be  equal 
to  melting  a  crust  of  ice  103  feet  thick  over  the  whole 
earth  in  a  year.  Within  the  tropics  it  would  be  a  great 
deal  more,  but  a  large  deduction  would  everywhere  have 
to  be  made  for  absorbtion  of  heat  by  the  atmosphere. 
Taking  all  things  into  account,  however,  we  shall  not 
be  far  from  the  truth  in  assuming  the  solar  heat  in  that 
part  of  the  world  to  be  capable  of  melting  annually,  at 
the  surface  of  the  ground,  a  layer  of  ice  85  feet  thick. 
Now  let  us  see  what  this  means  in  mechanical  effect. 
To  melt  I  lb.  of  ice  requires  142*4  English  units  of  heat, 
which  multiplied  by  772  gives  us  109,932  foot  pounds 
as  the  mechanical  equivalent  of  the  heat  consumed  in 
melting  a  pound  of  ice.  Hence  we  find  that  the  solar 
heat  operating  upon  an  area  of  one  acre  in  the  tropics, 
and  competent  to  melt  a  layer  of  ice  8$  feet  thick  in  a 
year,  would,  if  fully  utilised,  exert  the  amazing  power 
of  4,000  horses  acting  for  nearly  nine  hours  every  day. 
In  dealing  with  the  sun's  energy  we  could  afford  to  be 
wasteful.  Waste  of  coal  means  waste  of  money  and 
premature  exhaustion  of  coal  beds.  But  the  sun's  heat 
IS  poured  upon  the  earth  in  endless  profusion — endless, 
at  all  events,  in  a  practical  sense,  for  whatever  anxiety 
we  may  feel  as  to  the  duration  of  coal,  we  need  have 
none  as  to  the  duration  of  the  sun.  We  have  therefore 
only  to  consider  whether  we  can  divert  to  our  use  so 
much  of  the  sun's  motive  energy  as  will  repay  the  cost 
of  the  necessary  apparatus,  and  whenever  such  an  ap- 
paratus is  forthcoming  we  may  expect  to  bring  into 
subjection  a  very  considerable  proportion  of  the  4,000 
invJxbJe  horses  which  science  tells  us  are  to  be  found 


within  every  acre  of  tropical  ground.   But  what 
be  the  future  of  electricity  as  a  prime  mover, 
a  dominant  or  subordinate  relation  to  heat,  it 
to  be  largely  used  for  mechanical  purposes  in  i 
ary  capacity,  that  is  to  say,  as  the  offspring  ii 
the  parent  of  motive  power.  The  most  distinctly 
teristic  of  electricity  is  that  which  we  express  by 
**  current,"  and  this  gives  it  great  value  in  caa 
power  is  required  in  a  transmissible  form.     ". 
may  be  objected  to  as  implying  a  motion  or  tr 
analogous  to  the  flow  of  a  liquid  through  a  pipe 
the  passage  of  electricity  through  a  conductoi 
regarded  as  a  wave-like  action  communica 
particle  to  particle.     In   the  case  of  a   fluid 
through  a  pipe,  the  resistance  to  the  flow  inc 
the   square  of  the   velocity,   while   in    the  ca 
electric  current  the  resistance   through  a  gi 
ductor  is  a  constant  proportion  of   the  ener 
mitted.     So  far,  therefore,  as  resistance  is  c 
electricity   has  a  great  advantage  over  wat( 
transmission  of  power.     The  cost  of  the  condu 
however,  be  a  grave  consideration  where  the 
great,  because  its  section  must  be  increased  is 
tion  to  the  length  to  keep  the  resistance  the  s 
must  also  be  large  enough  in  section  to  prevent 
which  not  only  represents  loss,  but  impairs 
tivity.     To   work  advantageously   on    this   s; 
high  electro-motive  force  must  be  used,  and 
involve   loss  by    imperfect   insulation,   incre 
amount  with  the  length  of  the  line.     For  thes< 
there  will  be  a  limit  to  the  distance  to  which  e 
may  be  profitable  conveyed,  but  within  that  lir 
will  be  wide  scope  for  its  employment  transn 
Whenever  the  time   arrives   for  utilising  the 
great  waterfalls  the  transmission  of  power  by  e 
will  become  a  system  of  vast  importance.     E 
small   streams  of  water   inconveniently   situ, 
direct    application,    may,    by    the    adoption 
principle,  be  brought  into  useful  operation.     I 
motive   purposes,   also,   we   find   the   dynamc 
principle  to  be   available,   as  instanced   in  1 
interesting    example    presented   in   Sieraeni 
railway,    which    has    already    attained     that 
of    success    which    generally    foreshadows 
portant  future.      It  forms  a  combined   fixed 
and      locomotive     system     of     traction,     th< 
engine  being  the  generator  of    the    power 
electric  engine  representing  the  locomotive, 
power     may    both    be    transmitted    and    dis 
by  the  intervention  of  electricity ;   but  it  will 
under  great  disadvantage  when  thus  applied, 
thoroughly  reflective  electric  accumulator  be  p 
capable  of  giving  out  electric  energy  with  aln 
limited  rapidity.     How  far  the  secondary  ba 
M.  Faure  will  fulfil  the  necessary  conditions  rei 
be  seen,  and  it  is  to  be  hoped  that  the  dis 
which  may  be  expected  to  take  place  at  this  m< 
the  British  Association  will  enable  a  just  est 
its  capabilities  to  be  formed.     The  introductic 
Faure  battery  is  at  any  rate  a  very  important 
electrical   progress.     It   will  enable   motors  < 
power,  whatever  their  nature  may  be,   to  ace 
by   uninterrupted    action   the   effect  of    mud 
machines  acting  for  short  periods,  and  by  thi: 
the  value  of  very  small  streams  of  water  will  b< 
enhanced.     This  will  be  especially  the  case  wl 
power  of  the  stream  is  required  for  electric 
which,  in  summer,  when  the  springs  are  low,  v 
be  required  during  the  brief  hours  of  darkness, 
winter  the  longer  nights  will    be    met    by- 
abundant  supply  of  water.     Even  the  fitful  p 
wind,  now  so  little  used,  will  probably  acquire 
when  aided  by  a  system  which  will  not  only 
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lalise^  the  variable  and  uncertain  power  exerted 
air.  It  would  greatly  add  to  the  utility  of  the 
battery  if  its  weight  and  size  could  be  con- 
ly  reduced,  for  in  tbut  case  it  might  be  applicable 
jr  purposes  of  locomotion.  We  may  easily  con- 
is  becoming  available  in  a  lighter  form  for  all 
:  carriages  on  common  roads,  thereby  savinfl;  to 
extent  the  labour  of  horses.  Even  the  nooler 
that  strides  a  bicycle,  or  the  one  of  fainter 
i  that  prefers  the  safer  seat  of  a  tricycle,  may 
g  be  spared  the  labour  of  propulsion,  and  the 
lay  not  be  distant  when  an  electric  horse  far 
menable  to  discipline  than  the  living  one  may 
ed  to  the  bounteous  gifts  which  science  has 
id  on  civilized  man. 


ELECTRIC  ENERGY. 

By  Dr.  C.  W.  SIEMENS,  F.R.S. 
,d  before  the  Britiih  A&sociatioa,  September,  z88x.) 


1st  of  March,  1880,  I  communicated  to  the 
Society  a  paper  "On  the  Influence  of  Electric 
pon  Vegetation,  &c.,"  in  which  I  arrived  at  the 
on  that  electric  light  was  capable  of  producing 
ants  effects  comparable  to  those  of  solar  radia- 
liat  chlorophyl  was  produced  by  it,  and  that 
aind  fruit  rich  in  aroma  and  colour  could  be 
ed  by  its  aid.  My  experiments  also  went  to 
bat  plants  do  not  as  a  rule  require  a  period  of 
ing  the  24  hours  of  the  day,  but  make  increased 
orous  progress  if  subjected  in  winter  time  to 
l^ht  dunng  the  day  and  to  electric  light  during 
ht.  During  the  whole  of  last  winter  I  con- 
my  experiments  on  an  enlarged  scale,  and  it  is 
ient  purpose  to  give  a  short  account  of  these 
ents    and    of    some    further    applications    of 

energy  to  farming  operations  (including  the 
g  of  water,  the  sawing  of  timber,  and  chaff  and 
ting)  at  various  distances  not  exceeding  half  a 
»m  the  source  of  power,  giving  useful  employ^ 
luring  the  daytime  to  the  power-producing 
!ry,  and  thus  reducing  indirectly  the  cost  of  the 
ring  the  night-time.    The  arrangement  consists 

h  pressure  steam  engine  of  six  horse-power 
,  supplied  by  Messrs.  Tangye  Brothers,  which 
lotion  to  two  dynamo  machines  (Siemens  D) 
ed  separately  to  two  electric  lamps  each  capable 
ing  a  light  of  about  4,000  candle-power.  One 
5  lamps  was  placed  inside  a  glasshouse  of  2,318 
set  capacity,  and  the  other  was  suspended  at  a 
>f  12  to  14  feet  over  some  sunk  greenhouses, 
ste  steam  of  the  engine  was  condensed  in  a 
trhence  the  greenhouses  take  their  circulating 
»f  hot  water;  thus  saving  the  fuel  that  would 
le  be  required  to  heat  the  stoves.  The  experi- 
vere  commenced  on  the  23rd  of  October,  1880, 
re  continued  till  the  7th  of   May,  1881.    The 

plan  of  operation  consisted  in  lighting  the 
lights  at  first  at  six  o'clock  and  during  the  short 
five  o'clock,  every  evening  except  Sunday,  con- 
their  action  until  dawn.  The  outside  light  was 
d  by  a  clear  gas  lantern,  while  the  light  inside 
ie  was  left  naked  in  the  earlier  experiments,  one 
hjects  being  to  ascertain  the  relative  effect  of 
t  under  these  two  conditions.     The  inside  light 


f. 


was  placed  at  one  side  over  the  entrance  into  the 
house,  in  front  of  a  metallic  reflector  to  save  the  rays 
that  would  otherwise  be  lost  to  the  plants  inside  the 
house.    The  house  was  planted  in  the  first  place  with 
peas,  French  beans,  wheat,  barley,  and  oats,  as  well  as 
with  cauliflowers,   strawberries,  raspberries,  peaches, 
tomatoes,  vines,  and  a   variety  of  flowering  plants, 
including  roses,  rhododendrons,  and  azaleas.    All  these 
plants  Ming  of  a  comparatively  hardy  character,  the 
temperature  in  this  house  was  maintained  as  nearly  as 
possible  at  60  deg.  Fahr.    The  early  effects  observed 
were  anything  but  satisfactory.    While  under  the  in- 
fluence of  the  light  suspended  in  the  open  air  over  the 
sunk  houses  the  beneficial  effects  due  to  the  electric 
light  observed  during  the  previous  winter  repeated 
themselves,  but  the  plants  in  the  house  with  the  naked 
electric  light  soon  manifested  a  withered  appearance. 
Was  this  result  the  effect  of  the  naked  light,  or  was  it 
the  effect  of  the  chemical  products — nitrogenous  com- 
pounds and  carbonic  acid — which  are  produced  in  the 
electric  arc  ?    Proceeding  on  the  first-named  assump- 
tion, and  with  a  view  of  softening  the  ray  of  the  electnc 
arc,  small  jets  of  steam  were  introduced  into  the  bouse 
through   tubes,  drawing  in  atmospheric  air  with  the 
steam,  and  producing  the  effects  of  clouds  interposing 
themselves  in  an  irregular  fashion  between  the  light 
and  the  plants.    This  treatment  was  decidedly  beneficial 
to  the  plants,  although  care  had  to  be  taken  not  to 
increase   the  amount   of    moisture   thus   introduced 
beyond  certain  limits.    As  regards  the  chemical  pro- 
ducts— carbonic  and  nitrogenous  compounds — it  was 
thought  that  these  would  prove  rather  beneficial  than 
otherwise  in  furnishing    the    very    ingredients  upon 
which  plant  life  depends,  and,  further,  that  the  constant 
supply  of  pure  carbonic  acid  resulting  from  the  gradual 
combustion  of  the  carbon  electrodes,  might  render  a 
diminution  in  the  supply  of  fresh  air  possible,  and  thus 
lead  to  economy  of  fuel.    The  plants  did  not,  however, 
take  kindly  to  these  innovations  in  their  mode  of  life, 
and  it  was  found  necessary  to  put  a  lantern  of  clear 
glass  round  the  light,  for  the  double  purpose  of  dis- 
charging the  chemical  products  of  the  arc  and  of  inter- 
posing an  effectual  screen  between  the   arc   and  the 
plants  under  its  influence.    The  effect  of  interposing  a 
mere  thin  sheet  of  clear  glass  between  the  plants  and 
the  source  of  electric   light  was  most  striking.      On 
placing  such  a  sheet  of  clear  glass  so  as  to  intercept 
the  rays  of  the  electric  light  from  a  portion  only  of  a 
plant — for  instance,  a  tomato  plant — it  was  observed 
that  in  the  course  of  a  single  night  the  line  of  demarca- 
tion was  most  distinctly  shown  upon  the  leaves.     The 
portion  of  the  plant  under  the  direct  influence  of  the 
naked  electric  light,  though  at  a  distance  from  it  of 
nine  to  ten  feet,  was  distinctly  shrivelled,  whereas  that 
portion   under  cover  of  the  clear  glass  continued  to 
show  a  healthy  appearance,  and  this  line  of  demarca- 
tion was  distinctly  visible  on  individual  leaves.     Not 
only  the  leaves,  but  the  young  stems  of  the  plants  soon 
showed  signs  of  destruction  when  exposed  to  the  naked 
electric  light,   and   these  destructive  influences  were 
perceptible,  though  in  a  less  marked  degree,  at  a  dis- 
tance of  20  ft.  from  the  source  of  light.     A  question 
here  presents  itself  that  can  hardly  fail  to  excite  the 
interest  of  the  physiological  botanist.     The  clear  glass 
does  not  apparently  intercept  any  of  the  luminous  rays, 
which  cannot  therefore  be  the  cause  of  the  destructive 
action.      Professor   Stokes    has   shown,   however,    in 
1853,  that  the  electric  arc  is  particularly  rich  in  highly 
refrangible  invisible  rays,  and  that  these  are  largely  ab- 
sorbed in  their  passage  through  clear  glass,  it  therefore 
appears  reasonable  to  suppose  that  it  is  those  highly 
refrangible  rays  beyond  the  visible  s^ectoitCLXicc^^^vB. 
destruction  on  ve^el^VA^  c«>\*,^i^^>»^^^^taa^CvoL^'w^^'^^ 
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luminous  rays  of  less  refrangibility,  which,  on  the  con- 
trary, stimulate  their  organic  action.     Being  desirous 
to  follow  up  this  inquiry  a  little  further,  I  sowed  a  por- 
tion of  the  ground  in  the  experimental  conservatory 
with   mustard   and    other   quick-growing  seeds,   and 
divided  the  field  into  equal  radial  portions  by  means  of 
a  framework,  excluding  diffused  light,  but  admitting 
light  at  equal   distances  from  the  electric  arc.     The 
first  section  was  under  the  action  of  the  naked  light, 
the  second  was  covered  with  a  pane  of  clear  glass,  the 
third  with  yellow  glass,  the  fourth  with  red,  and  the 
fifth  with  blue  glass.     The   relative  progress  of   the 
plants   was   noted  from   day  to  day,  and  the  differ- 
ences  of  effect  upon  the  development  of  the  plants 
were  sufficiently  striking  to  justify  the  following  conclu- 
sions  : — Under  the  clear  glass  the   largest  amount  of 
and  most  vigorous  growth  was  induced  ;  the  yellow  glass 
came  next  in  order,l>ut  the  plants,  though  nearly  equal  in 
size,  were  greatly  inferior  in  colour  and  thickness  of  stem 
to  those  under  the  clear  glass  ;  the  red  glass  gives  rise  to 
Unky  growth  and  yellowish  leaf ;  while  the  blue  glass  pro- 
duces still  more  lanky  growth  and  sickly  leaf.     The  un- 
covered compartment  showed  a  stunted  growth,  with  a 
very  dark  and  partly  shrivelled  leaf.  It  should  be  observed 
that  the  electric  light  was  kept  on  from  5  p.m.  till  6  a.m. 
every  night  except  Sundays  during  the  experiment,  which 
took  place  in  January,  1881,  but  that  diffused  daylight 
was  not  excluded  during  the  intervals  ;  also  that  circula- 
tion of  air  through  the  dividing  framework  was  provided 
for.    These  results  are  confirmatory  of  those  obtained  by 
Dr.  J.  W.  Draper  (see  "  Scientific  Memoirs  "  by  J.  W. 
Draper,  M.D.,  LL.D.,  Memoir  X.)   in  his  valuable  re- 
searches on  plant  production  in  the  solar  spectrum  in 
1843  wbich  led  him  to  the  conclusion,  in  opposition  to 
the  then  prevailing  opinion,  that  the  yellow  ray,  and  not 
the  violet  ray,  was  most  efficacious  in   promoting  the 
decomposition  of  carbonic  acid   in  the  vegetable  cell. 
Having  in  consequence  of  these  preliminary  inquiries 
determined  to  surround  the  electric  arc  with  a  clear 
glass  lantern,  more  satisfactory  results  were  soon  ob- 
servable.    Thus  peas  which  had  been  sown  at  the  end 
of  October  produced  a  harvest  of  ripe  fruit  on  the  i6th 
of  February,  under  the  influence,  with  the  exception  of 
Sunday  nights,  of  continuous  light.     Raspberry  stalks 
put  into  the  house  on  the  i6th  of  December  produced 
ripe  fruit  on  the  ist  of  March,  and  strawberry  plants  put 
in  about  the  same  time  produced  ripe  fruit  of  excellent 
flavour  and  colour  on  the   14th  of  February.      Vines 
which  broke  on  the  26th  of  December  proauced  ripe 
grapes  of  stronger  flavour  than  usual  on  the  lOth  of 
March.     Wheat,  barley,  and  oats  shot   up  with  extra- 
ordinary  rapidity   under  the   influence  of  continuous 
light,  but  did  arrive  at  maturity;  their  growth  having 
been  too  rapid  for  their  strength  caused  them  to  fall 
to  the  ground  after  having  attained  the  height  of  about 
12  inches.     Seeds  of  wheat,  barley,  and  oats  planted  in 
the  open  air  and  grown  under  the  influence  of  the 
external  electric  light  produced,  however,  more  satis- 
factory results ;  having  been  sown  in  rows  on  the  6th 
of  January,  they  germinated  with  difficulty  on  account 
of    frost   and   snow  on   the    ground,   but    developed 
rapidly  when  milder  weather  set  in,  and  showed  ripe 
grain  by  the  end  of  June,  having  been  aided  in  their 
growth  by  the  electric  light  until  the  beginning  of  May. 
Doubts  have  been  expressed  by  some  botanists  whether 
plants    grown    and    brought    to   maturity   under   the 
influence    of    continuous    light    would    produce   fruit 
capable  of    reproduction ;   and   in   order  to  test  this 
question,  the  peas  gathered  on  the   i6th  of  February 
from  the  plants  which  had  been  grown  under  almost 
continuous  light  action  were  replanted  on  the  i8th  of 
February.     They   vegetated   in   a   few  days,  showing 
ever/ appearance  of  healthy  growth.     Further  evidence 


on  the  same  question  will  be  obtained  by  Dr.  Gilbert, 
F.R.S.,  who  has  undertaken  to  experiment  upon  the 
wheat,  barley,   and  oats  grown  as  above  stated,  bot 
still  more  evidence  will  probably  be  required  before  all 
doubt  on  the  subject  can  be  allayed.     I  am  aware  that 
the  great  weight  of  the  opinion  of  Mr.  Darwin  goes  is 
favour  of  the  view  that  many  plants,  if  not  all  of  them, 
require  diurnal  rest  for  their  normal  development,  and 
it   is  with   great  diffidence,   and   without   wishing  to 
generalise,  that  I  feel  bound  to  state  as  the  result  of  aU 
my  experiments,  extending  now  over  two  winters,  that 
although  periodic  darkness  evidently  favours  growth  is 
the  sense  of  elongating  the  stalks  of  plants,  the  coo- 
tinuous  stimulus  of  light  appears  favourable  for  healthr 
development  at  a  greatly  accelerated  pace  through  aU 
the  stages  of  the  annual  life  of  the  plant,  from  the 
early  leaf  to  the  ripened  fruit.     The  latter  is  superior 
in  size,  aroma,   and  in  colour  to   that  produced  by 
alternating  light,  and  the  resulting  seeds  are  not,  at 
any   rate,   devoid  of  regerminatiog   power.      Further 
experiments  are  necessary,  I  am  aware,  before  it  would 
be  safe  to  generalise,  nor  does  this  question  of  diurnal 
rest  in  any  way  bear  upon  that  of  annual  or  winter  rest, 
which   probably   most  plants,   that  are  not   so-called 
annuals,  do  require.     The  beneficial  influence  of  tbe 
electric  light  has  been  very  manifest  upon   a  banaoa 
palm,  which  at  two  periods  of  its  existence — viz.,  durinf 
its  early  growth  and  at  the  time  of  the  fruit  develop- 
ment, was  placed  (in  Februaiy  and  March  of  1880  and 
1881)  under  the  night  action  of  one  of  the  electric  lights, 
set  behind  glass  at  a  distance  not  exceeding  two  yards 
from  the  plant.   The  result  was  a  bunch  of  fruit  weigfaiof' 
75lbs.,eachbananabeing  of  unusual  size,  and  pronounced 
by  competent    judges   to  be  unsurpassed   in  flavour. 
Melons  also  remarkable  for  size  and  aromatic  flaroor 
have  been  produced  under  the  influence  of  continuous 
light  in  the  early  spring  of   1880  and  1881,  and  lam 
confident  that  still  better  results  may  be  realised  wbea 
the  best  conditions  of  temperature  and  of  proximity  to 
the  electric  light  have  been  thoroughly  investigated. 
My  object  hitherto  has  rather  be»en  to  ascertain  the 
general  conditions  necessary  to  promote  growth  by  tbe 
aid  of    electric  light  than  the  production  of  quantita- 
tive results ;  but  I  am  disposed  to  think  that  the  time 
is  not  far  distant  when  the  electriclight  will  be foonda 
valuable  adjunct  to  means  at  the    disposal   of  the 
horticulturist   in  making  him    really  independent  oi 
climate  and  season,  and  furnishing  him  with  a  power 
of  producing  new  varieties.     Before  electro  hortioiltare 
can  be  entertained  as  a  practical  process  it  would  b« 
necessary,  however,  to  prove  its  cost,  and  my  experi- 
ments of  last  winter  have  been  in  part  directed  towards 
that  object.  Where  water-power  is  available  the  Metric 
light  can  be  produced  at  an  eztrenoely  moderate  cost, 
comprising  carbon  electrodes,  and  wear  and  tear  uf 
and  interest  upon  apparatus  and  machineiy  empk>ye<l> 
which   experience    elsewhere  has  already    shown  to 
amount  to  6d.  per  hour  for  a  light  of  5,000  candles. 
The  personal  current  attention  requisite  in  that  case 
consists  simply  in  replacing  the  carkK>n  electrodes ererr 
six  or  eight  hours,  which  can  be  done  without  appreciable 
expense  by  the  under  gardener  in  charge  of  the  fireiof 
the  greenhouses.  In  my  case  no  naturalsource  of  power 
was  available,  and  a  steam-engine  had  to  be  resorted  to. 
Theengine,  of  six  nominal  horse-power  which  I  employ 
to  work  the  two  electric  lights  of  5,000  candle-powef 
each  consumes  56 lbs.  of  coal  per  hour  (theengine  beii^ 
of  the  ordinary  high-pressure  type),  which  taken  at 
20s.  a  ton,  would  amount  to  6d.  or  to  3d.  per  light  of 
5,000  candles. 

{To  be  continued,) 
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Alfred  Apps. 

Mb.  Alfhed  Apps,  of  433,  Sirand,  exhibits  llie  large 
induction  coll  (shown  by  the  figure},  construcled  for 
Mr.  W.  Spoiiiswoode,  F.R.S. 


JofEPH  Bourne  and  Sok. 

Messrs.  Joseph  Bourne    &    Son,  of  the  Denby 

Pottery,  near  Derby,  display  a  large  collection  of 

porcelain  insulators,  battery  cells,  &c.     The  princi- 

pa]  forms  ihoivn  are  those  indicated  by  the  figures. 


Other  shapes — notably  the  Z  pnttern — have  been 
largely  supplied  to  the  English  Government  Tele- 
graph Department. 

The  larger  insulators  exhibited  .ire  copiea  of  the 
designs  of  colonial  and  foreign  engineers  who  look 
for  strength  and  durability  as  well  ns  perfect  insula- 
tion for  long  distances  ;  whilst  the  smaller  speci- 
mens have  been  found  equally  adapted  to  telephone 
nnd  mining  purposes. 

The  peculiar  qualities,  before  specified,  of  the 
ware  also  enter  into  the  composition  of  the  battery 
cells  exhibited. 

Richard  Johnson  and  Niphew- 

Messrs.  Richard  Johnson  and  Nephew,  of  the 
Bradford  Iron  Works,  Manchester,  show  the  follow- 
ing specimens  of  Iron  wire  manufactured  by  them 


armour.  The  special  feature  of  this  specimen  is  ils 
great  length,  the  sample  being  made  in  one  piece, 
without  weld  or  joint,  it  is  thus  of  great  value  for 
cable  making,  as  welding  is  minimised,  and  there- 
fore weak  places  are  comparatively  few.  This  coil 
weighs  over  joo  lbs. 

No.  8  B  W  G,  galvanised  telegraph  wire  of  low 
electrical  resistance.  This  meets  in  every  respeC 
the  special  requirements  of  the  British  Post  OHic 
authorities  and  their  specifications, 
manufactured  in  length;     '    '     ' 

No.  16  3 


Ingle  pieces,  140  lbs. 
sed  telegraph  wire  is  also 


The  peculiar  qualities  resulting  from  the  composi- 
tion of  the  paste  from  which  the  insulators  are 
made  are,  a  high  degree  of  vilrefaction,  combined 
with  great  toughness  and  strength.  These  quahties 
have  led— since  the  commencement  of  the  manu- 
facture thirty  years  ago — to  a  large  and  increasing 
demand  for  the  ware. 

FormanyyearsMessrs.  Bourne  enjoyed  the  exclu- 
sive right  to  manu&cture  the  welt-known  double  V 
insulators  patented  by  Mr.  Varlcy,  whilst  those  and 


prepared  to  meet  the  British  Post  Office  authorities 
specification  and  requirements  in  every  respect. 

No.  II  galvanised  special  telephone  wire  is  pre- 
pared expressly  for  telephone  work,  and  can  be 
made  in  single  pieces  up  to  140  lbs.  if  so  required  ; 
and  from  what  has  already  been  experienced  in  the 
erection  of  telephone  lines  it  has  satisfactorily  filled 
every  requirement. 

No.  15  galvanised  special  telephone  wire     ' 
high  breaking  strain.     The  sairve  -^tTOasNai  ■« 
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plicalile  lo  this  as  lo  the  No.  1 1,  with  the  exception 
that  the  No,  15  is  prepared  for  erection  in  towns 
and  cities  where  appearance  and  light  supports  arc 
wanted,  and  where  an  increased  strength  is  re- 
quired as  a  margin  of  safety  to  prevent  lines 
breaking  down  and  falling  across  streets. 

The  Exchangk  Tslegraph  Co.mpanv. 

TTic  Exchange  Telegraph  Company  will  exhibit 

'  at  the  exhibition  an  improved  iire-ala'rai  telegraph. 

This  apparatus  has  been  constructed  with  a  view  to 

obviate  the  necessity  for  skilled  supervision  of  its 

working  and  to  remove  the  chief  objections  to  the 

I  existing  systems. 


ling  box  is  placed  and  from  which  the  alarm  is  given. 
This  pointer  is  restored  lo  the  zero  or  starting 
point  by  the  movement  of  the  key  which  sends  the 
acknowledgment  of  the  signal ;  the  same  move- 
ment also  arrests  the  ringing  of  the  call-bell,  which 
would  otherwise  continue  to  ring  until  attended  to. 
The  signalling  apparatus  for  the  street  is  placed  on 
or  in  a  pillar,  or  in  a  recess  in  the  wall  of  a  baildlng. 
It  Is  furnished  with  a  door  in  which  is  fastened 
3  pane  of  ^lass,  opposite  the  signalling  handle. 
This  glass  is  intended  to  be  broken  when  the  proper 
key  is  not  at  hand.  The  handle  of  the  signalling 
apparatus  Is  labelled  "  Pull  :"  and  to  give  an  alarm, 
it  is  only  necessary  to  pull  it  once,  when  it  winds 
short  clock  train  of  one  wheel  and  a 


IL  has  been  found  in  practice  that  iiumeious 
pieces  of  telegraphic  apparatus  at  the  receiving 
station,  however  perfect  they  may  be  In  themselves, 
tend  to  destroy  the  confidence  of  the  fireman  in  his 
ability  to  correctly  interpret  the  signals;  and  al- 
though much  good  wo(k  has  been  done  In  London 
with  a  system  which  is  an  improvement  on  that 
which  has  found  so  much  favour  in  the  United 
States  and  In  Holland  and  Germany,  yet  we  venture 
to  think  that  the  new  system  will  prove  greatly- 
superior  to  that  referred  to.  The  receiving 
apparatus  (r,  fig.  i)  is  inclosed  in  a  single  case, 
the  face  being  not  unhke  that  of  a  clock — the 
alarum  which  draws  attention  to  the  signal  being 
upon  the  lop  of,  and  a  key  for  the  acknowledgment 
of  the  signal  beneath,  the  dial.  The  single  hand  or 
pointer,  vrilh  which  the  dial  is  furnished,  points  to 
i/ie  mme  of  the  street  or  post  in  which  tiie  signal- 


pinion,  and  transmits  the  signal.  The  handle  mean- 
while is  entirely  detached  from  the  rest  of  the 
mechanism,  and  nothing  that  the  sender  can  do 
will  interfere  with  the  due  transmission  of  the 
signal.  The  mechanism  of  the  slgnallias  apparatus 
Is  shown  in  fig.  1,  and  is  the  same  as  that  usually 
employed,"  but  instead  of  the  cam  wheel  inlemipt- 
Ing  the  circuit  in  a  way  to  cause  groups  of  dots 
and  spaces  to  be  embossed  on  a  Morse  tape,  it  ii 
only  necessary  to  interrupt  the  circuit  as  many 
times  as  there  are  steps  from  the  zero  point  of  the 
indicator  to  the  name  of  the  box  which  signals.  In 
the  front  of  the  signal  box  or  post,  which  is  shown 
in  front  elevation  by  T,  fig.  I,  there  Is  an  aperture 


Sbi>tembeb  15.  1881.] 


THE  TELEGRAPHIC  JOURNAL. 


in  nhich  a  disc  makes  its  apearance,  owing  to  the 
reversal  of  the  line  current  by  the  action  of  the 
acknowledgment  kej  before  meniioned.  The  front 
door  of  each  box  when  closed  shor(-circutts  the 
electro-magnet  which  actuates  the  disc,  and  thus 
prerents  damage  to  the  apparatus  from  lightning. 
and  also  reduces  the  resistance  of  the  circuit,  and 
consequently  the  amount  of  batterv  power  re- 
quired. Any  failure  of  this  part  of  the  apparatus 
would  not,  unless  it  occurred  in  several  signalling 
boxes  at  a  time,  affect  the  signals,  as  the  range  of 
sensibility  of  the  receiving  apparatus  is  very  con- 
sidecable.  To  prevent  laniperijig.  a  trembler  bell  is 
sometimes  included  in  the  apparatus  in  the  signal- 
ling box  ;  it  slkrts  ringing   upon  Ihe  breakage  of 


Fig.  2. 

^  !^r  the  opening  of  a  door,  and  is  calculated 
to  arrest  the  attention  of  passers-by.  This  safe- 
guard is  found  to  be  of  considerable  service,  as 
the  Blalistics  of  false  alarms  derived  from  Captain 
Shan's  report  show  : — from  15  Bright's  Fire 
Alarms,  not  so  provided,  there  were  received  19 
false  alarms;  from  25  Exchange  Telegraph  Co.'s 
Fire  Alarms,  provided  witli  bells,  there  were 
received  oaly  14  false  alarms.  Or,  unprotected 
boxes  average  i*)6  false  alarms  per  box,  and  pro- 
tected boxes  average  o'56  false  alarms  per  box. 

The  general  arrangement  of  the  apparatus  is 
shown  by  fig.  i,  Noa.  1,  2,  and  j,  representing  sig- 
nal boxes  or  posts,  and  R,  the  dial  receiver,  which 
is  actuated  by  a  local  battery,  l,  called  into  action 
by  a  lelay  worked  by  the  line  battery,  B. 

Mnx  S.\DEi,. 

Mr.  Max  Sabel,  of  1,  Coleman  Street  Buildings, 
exhibit  rolls  of  telegraph  tape  for  the  Morse, 
Hughes,  and  Meyer  inslrnmcnts,  also  for  the 
Whcatslone  automatic  puncher,  the  siphon  recorder 
of  Sir  W.  Thomson,  ic.  The  rolls  are  made  in 
all  sizes,  exactly  to  fit  the  respective  instruments, 


and  the  paperis  tinted  to  anyshade  required.  The 
Slip  is  rolled  light,  parallel  along  its  whole  length, 
is  cut  sharp  and  clean,  and  is  freed  from  dust  by  " 
paleni  process.  A  speciality  in  the  paper  is  th 
glazed  quality  which  absorbs  the  printing  ink  in  the 
shortest  possible  time  and  moreover  uncoils  freely. 


The  apparatus  exhibited  by  this  Company  is 
adapted  for  teaching  the  principles  of  science  by 
means  of  cheap  instruments,  sucn  as  ar«  within  the 
means  of  most  boys.  Boxes  containing  a  quantity 
of  apparatus  and  book  of  instructions  for  performing 
a  number  of  experiments  in  electrid^-  are  shown  ; 
these  boxes  raDf;e  from  6d.  to  5s.  each,  and  are 
calculated  to  gtve  a  boy  a  taste  for  scientific 
pursuits  and  indvce  him  to  search  for  further 
information  iq  boohi  that  probably  he  would  never 
have  read  had  he  not  been  first  captivated  with 
the  seductive  illustrations  of  wonderful  experi- 
ments, which  are  shown  on  the  lids  of  these  boxes, 
and  where  flashes  of  forked  lightning  are  seen 
issuing  from  gigantic  Leyden  jars,  to  the  intense 
satisfaction  of  a  small  boy,  occupy  a  prominent 
position  on  the  same  picture. 

A  model  electric  lamp  for  is.  is  shown;  this  is 
an  automatic  lamp  having  a  thick  carbon  rod  fixed 
on  the  base,  and  a  fine  carbon  resting  on  the  stout 
one  and  falling  by  its  own  weight  as  it  is  consumed. 


The  " Galvanophone,"  or  "Electric  Songster," 
which  is  also  exhibited,  consists  of  a  transmitter 
which  can  be  connected  through  any  length  of 
wire  with  the  galvanophone,  the  latter  being  a 
small  instrument  of  polished  boxwood  with  a  tele- 
phone mouth-piece.  Any  musical  notes  can  be 
sent  from  the  transmitter,  and  the  same  are  repro- 
duced by  the  galvanophone  with  considerable 
power. 

JLLIVS    S.\-\. 

The  exhibit  of  Mr.  Julius  Sax,  of  108,  Great  Rus- 
sell Street,  Bloomshury,  consists  chiefly  of  electric 
bells  for  houses,  hotels,  offices,  &c.,  insulators  for 
telephone  stations,  which,  though  excellent  of  their 
kind,  do  not  possess  any  remarkable  features  of 
novelty  which  call  for  special  description.  Mr.  Sax 
also  shows  an  electrical  water-gauge  (patented)  for 
recording  the  height  of  water  in  tanks  or  reservoirs. 
This  apparatus,  which  is  shown  in  general  view  by 
figs.  I  and  J,  and  in  detail  by  figs.  3  and  4,  ci 
'    I'o  parts  : — No.  1.  The  transmitter,  fixed  t 


I 


i 


ir  the  c 


No.  7. 


bo  fixed  at  any  distance  away  fro 
p,  of  the  transmitter,  fig.  3,  carries  a  float  (not 
shown  in  sketch),  which  float  causes  the  wheel  to 
turn  in  any  direction.  The  same  wheel  is  geared 
in  the  pinion  and  axle,  a,  which  pinion  is  calctilated 
to  turn  round  once  at  each  inch  of  the  rising  or 
falling  of  the  float.  The  axle,  a,  carries  two  in- 
sulated weights,  which  are  loose  on  the  former,  and 
are  conslramed  to  travel  in  one  direction,  by  a 
small  trigger  arranged  for  this  purpose.  Bylhe  till- 
ing of  the  float  the  one  weight,  w,  is  carried  round 
and  so  causes  the  contact,  c,i.Q^i%«,t>'jMv!Mi^-^^'e., 
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s,  sending  a  copper  current  through  the  line  to  the 
""  eiver.  By  the  rising  of  the  float  a  second 
ighl  rises  in  the  opposite  direction,  causing 
uic  contact,  z,  to  pass  over  the  springs,  s', 
sending  a  zinc  current  in  the  lino  to  the  receiver. 
These  currents  cause  the  permanent  magnet, 
M,  or  the   receiving  inslniment  (fig.   4)   lo   move 


either  to  the  right  or  to  the  left,  and  so  actuate 
the  wheels  carrying  the  hands.  If  the  hand  of  the 
receiving  iastrument  is  adjusted  to  work  with  the 
hand  of  the  mechanical  dial,  the  former  will  always 
follow  the  latter  and  so  show  the  state  of  the  water 
in  cistern,  reservoir,  or  river,  at  any  distance  away. 
The  apparatus  is  also  arranged  to  ring  an  alarm- 
bell,  both  when  the  water  has  reached  the  highest 
ir  lowest  points. 


Siemens  Bror.  &  Co.,  Limited. 


I  The  electric  lighting  exhibit  of  Messrs.  Siemens 
is  of  an  extensive  character,  and  comprises  every 
variety  of  machine  and  lamp  of  the  descriptions 
designed   by    the    firm.      The    general   typ«s    of 


machines  are  those  indicated  by  figs,  t,  3,  sod  , 
and  of  lamps  those  represented  by  figs.  4  and  j 
Fig.  6  shows  the  Siemens  dynamometer,  «"  ^ 

'  which  is  coming  into  extensire,! 
the  measurement  of  strong  currents  f 
used   for  electric   lighting.     The    priocipll  ( 
apparatus  is  that  of  the  atiractioo  and  repd"^ 


il  by  another  ;  one  of  I  ... 
suspended  by  a  spiral  spring,  and  the  fon 
attraction  and  repulsion  is  measured  t; 
the  angle  of  torsion  which  has  t 
spring  in  order  to  bring  the  su: 
to  Its  zero  position,  that  is  lo  ikj  at  r_ 
CO  the  fixed  coil.  A  table  is  provided  ,1 
instrument  which  shows  the  strength  01 
in  webers  corresponding  to  any  partioula 


a  future  number. 


U'ffiTTi 
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The  Telegraph  Construction  and  Maintenance 

Company. 

This  well-known  Company  exhibit  a  fine  case  of 
specimens  of  all  the  cables  which  they  have  manu- 
factured in  their  works  from  the  commencement 
of  the  time  when  the  manufactory  existed  as  the 
firm  of  Glass,  Elliott  and  Company.  The  total 
mileage  amounts  to  no  less  than  63,628  miles, 
distributed  as  follows  : — 


Miles. 

za 

10 

no 


50 

74 
z6o 

10 
5 


85 


12 


49 

3 

30 

8 

129 

280 

49 


i3S4- 
Sweden — Denmark    ... 
Corsica — Sardinia 
Spezzia  —Corsica 

1855- 
Sardinia— Africa 

Newfoundland    —    C. 
Breton  Island 

Sardinia — Africa 

Egypt 

Italy — Sicily 

1856. 

Newfoundland    —    C 
Breton  Island 

P.  Edward's  Island  — 
N.  Brunswick 

C.     Breton     Island  — 
Nova  Scotia 
1857. 

Norway  Fiords 

Danube  

Ceylon — H  indostan   . . . 
1858. 

Italy— Sicily    ... 

England— Holland    ... 

England — Hanover   ... 

Norway  Fiords 

Ireland  —  Newfound- 
land   1.012 

Atlantic  Tel.  Co.       ...1,163 

Denmark  —  Heligoland      46 
England  —  Heligoland    328 
I.  of  Man — Whitehaven      36 
Sweden— Gothland    ... 
Folkestone  —  Boulogne 

Malta — Sicily 

Jersey — France 
l-.iverpool  —  Holyhead 

Eg]l>t 

Indian  Rivers 

i860. 
Franco  -Algiers 

1861. 

Corfu— Italy 

Norway  Fiords 
Dieppe — Newhavcn  ... 
France— Corsica 
Malta — Tripoli 
Tripoli  — Bengasi 
Bengasi — Alexandria. . . 

1S62. 
I  rcland — Wales 
England— Holland     ... 
Greencastle—  C.  Clear 

1863. 
Sardinia— Sicily 
Queensland      

1864. 

Egypt 

Queensland 

United  Stales 

1865. 
United  States 

1866. 
Ireland  —   Newfound- 


I 


Miles. 


C. 


170 
6 


91 
260 

1X2 

183 

98 

924 

9 

58 

54 
176 


1866. 
Persian  Gulf    ... 

Sweden 

Newfoundland    — 

Breton  Island 
Supplied  to  Telegraph 
Cos.  for  repairs, &c. 
X867. 
Piacentia  —  St.  Pierre 

Island       

St.    Pierre    Island- C. 

Breton  Island     ... 

Supplied  to  TelcgrAph 

Cos.  for  repairs,  k\:c. 

t868. 

Malta— Alexandria    ... 

Italy — Sicily 

Supplied  to  Telegraph 
Cos.  for  repairs,  &c. 
1869. 

Malta— Sicily 

Tasmania  —  Australia 
i'rance-St.  Pierre  Id.  2,584 
Si.    I'icrrc    Island    — 

United  States     ...     749 
Supplied  to  Telegraph 

Cos.  for  repairs,  &c.     299 
1870. 
England — France 
Suez — Aden    ... 
Aden — Bombay 
England — Lisbon 
Lisbon— Gibraltar     ... 
Gibraltar— Malta 

France — Bona 

Bon.a— Malta 

Madras — Penang 
Pcnang— Singapore  ... 
Singapore— Java 
Malta — Alexandria    ... 
St.  Maura— Ithaca    ... 
Zantc — Trepiio 
Suppilicd  to  Telegraph 

Co's.forrcpairs,&c.    636 
1871. 
Portugal — Gibraltar  ... 

River  Tagus 

Portugal — Gibraltar  ... 
Singapore   —    Cochin 

("liina       

Cochin    China— Houg 

Kong        , 

Rhodes — Marmaricc ... 
Latakiyah — Cyprus  ... 
Samos  —  Scala  Nuova 
Mityleni — Aivali 
Khania— Rctimo 
Retimo — Khandia  ... 
'  Khandia— Rhodes  ... 
13  I  Kliios- Chesmeh 

II     Zantc — Corfu 

10  I  Zantc— Cephalonia    ... 

'  England —Prussia 
30    Jav.n— .Sumatra 
'  Java— Australia 
!  Supplied  to  Telegraph 


64 
24 
60 
21 

19 
2 

10 

520 

90 
16 
80 

195 
230 

503 
593 

63 
125 

a 

2XZ 
18 


...  ZOE 
...  1,460 
...1,818 
...      823 

-     33« 

...  X,I20 
...  447 
...  386 
...  1,408 
...   400 

•■•     557 
904 

7 

XX 


150 

X 

141 

620 

^J7S 
22 

86 

xz 

13 

32 

41 

20  z 

6 

18 
223 

Z.O82 


land  z,896 

Ireland  —   Newfound- 
land   z  ,852  ,  PUcontia  —  St. 

England -Hanover   ...     224!  Island 


Cos.  for  repairs,  &c. 
1872. 

Pierre 


447 


zio 


1872.  Miles. 

St.  Pierre  Id. — Sydney  xBa 
Constantinople  ...        5 

Supplied  to  Telegraph 

Cos.  for  repairs,  &c. 
1873. 
England— Spain 

Vigo — Lisbon 

Ireland—Newfoundl'd  1.876 
Piacentia— Sydney     . . . 
Svdney — Piacentia    ... 
Neuwerk —  Heligoland 
Lisbon — Madeira 
Alexandria— <^retc     ... 

Crete— Zante 

Supplied  to  Telegraph 

Cos.  forjepairs,&c. 
1874. 
Zante—Otranto 

Italy — Sicily 

Tamaica— Porto  Rico...  647 
Martinique — Dominica  37 
Madeira— St.   Vincent  x,X96 

Kilia — Odessa 349 

St.  Vincent  —  Pemam- 

buco         1,844 

Ireland  —  Newfoundl'd  z,837 

Holland  3 

Supplied,  to  Telegraph 

Cos.  forrepairs,  &c.    776 

1875. 
Italy — Sardinia  ...     zz8 

Yankalilla —  Kingscote      38 

Supplied  to  Telegraph 

Cos.  for  repairs,  &c,      35 

Z876. 

Australia — N.   Zealand  1,282 

Cook's  Strait,  N.  Z.  ...      45 

Suez — Aden     Zi443 


29 

6z9 
247 


314 
a8o 

31 
613 

359 
238 

226 

187 
5 


747 

309 
3»7 


Z876.  Mikf. 

Supplied  to  Telegraph 
Cos.  for  repairs.  CO.  an 
1877. 
Aden — Bombay         ...z,88t 
Pcnanff — Rangoon    ... 
Marselues — Bona 

Bona — Malta 

Supplied  to  Td^graph 
Cos.  forrepairs,  &c. 
Z878. 
Para  —  Maranham 
Torpedo  Cables        •.. 
Alexandria— Cyprus  ... 
Supplied  to  Telegraph 
Cos.  forrepairs.  &c.  1.503 
1879. 
Penang — Malacca     ...    274 
Natal— Delagoa         ...    344 
Delagoa — Mozambique  966 
Malj^ca  —Singapore ...    zz6 
Prussia — Norway      ...    251 
Mozambique— Zanzibar  631 
Singapore— Ja\'a       ...    91) 
Aden — Zanzil»r        ...  z,^ 
Supplied  to  Telegraph 
Cos.  for  repaizs,  &c.   223 
z88o. 
Java — Australia         ...  z,i3i 
vVanganui  —  Waka- 

puakc.  N.  Z.  ...  iw 
Hong  Kong — Luzon ...  vA 
Piacentia— St.  Piem?...  109 
Ireland — Newfoundl'd  z,423 

423 

94 

185 


England— Norway 
Norway — Sweden 
St.  Pierre — Sydney   ... 
Supplied  to  Telegraph 
Cos.  forrepairs.  &c. 
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LOCKWOOD    AND    BARTLETPS 
TELEPHONE  RECEIVER. 


An  improved  form  of  telephone  receiver  has  bed 
patented  in  England  and  America  by  Messrs.  Lock- 
wood  and  Bartlett,  and  seems  likely  to  prove  a 
valuable  modification  of  the  ordinar}"  Bell  instru- 
ment. Figs.  I,  2,  and  3  show  the  new  invention.  The 
peculiarity  of  the  arrangement  consists  in  the  con- 
struction of  the  end  of  the  magnet  to  which  the 
diaphragm  is  connected,  whereby,  through  varia- 
tions of  magnetic  power  between  parts  of  the  same 
pole  of  the  magnet,  vocal  sounds  are  transmitted  to 
the  diaphragm  or  sounding  board  ;  this  end  is 
extended  in  the  form  of  a  U  shaped  spring,  the  outer 
free  end  of  which,  overhangmg  the  end  of  the 
magnet,  of  which  it  is  an  extension,  is  expanded 
into  a  diaphragm,  or  has  the  latter  connected  with 
it  in  the  manner  to  be  explained. 

In  the  figs.,  A  represents  the  body  or  handle  of 
the  receiver,  made  of  wood  or  other  suitablfl 
material,  cylindrical  in  form,  and  enlarged  at  one 
end,  aS  to  receive  the  diaphragm,  B,  and  earpiece, 
c.  The  handle,  a,  is  perforated  lonffitudinaUy  to 
receive  the  magnet,  B,  which  has  a  bobbin,  E',  as  in 
the  ordinary'  Bell  telephone. 

The  magnet  at  the  end,  d*,  is  drawn  out,  reduced 
in  size,  and  bent  at  a  right  angle  to  the  body,  D,  of 
the  magnet,  and  then  again  bent  round  upon  itself 
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fonn  until  the  outer  end,  a',  overbnngs  the 
',  of  tii«  body  of  the  magnet  as  sham. 
<a  the  end,  a^,  is  expanded  to  form  the 
igm,  B,  as  in  fig.  3,  then  the  U  portion  a' 
of  ths  extension  lies  outside  the  case,  a'. 
been  found,  however,  that  as  good  practical 
have  been  obtained  by  making  the  diaphragm 
i,  parchment,  brass,  ftc,  so  as  to  act  as  a 
3^  board  ;  to  this  case  the  end,  <i>,  of  the 
t  II  not  expanded  to  form  a  diaphragm  as  in 


■ut  is  formed  as  sbonn  by  (jg.  1,  and  the  end 
■jttension  is  attached  to  the  centre  of  the 
gm  of  wood  or  other   material,   ai   shown 


nnpared  with  the  Bell  instrument  it  will  be 
It  the  action  ofthe  new  telephone  is  reversed, 
he  Bell  arrangement  the  diaphragm  is  in  a 
tenuon  due  to  the  attraction  of  the  latter 
permanent  magnet ;  in  the  Loekwood 
.cnt  the  diaphragm  is  repelled  by  the  action 


FIC.3 


ermanent  magnet,  since  the  polarity  of  the 
he  latter  and  its  extended  end  are  the  same. 
itive  actions  of  the  currents  in  both  forms 
uments  must,  however,   it  is  obvious,  be 

though  the  relative  movements  of  the 
jms  in  the  two  cases  are  reversed, 
aave  had  an  opportunity  of  hearing  the 
;  capacity  of  this  instrument,  and  can  testify 
fficiency,  the  articulation  being  remarkably 
10  much  so  indeed  that  recitations  from 
■eare,  and  also  sentences  which  >re'  most 

to  reader  telephonically  were  heard  with 
dittinctnesB, 


dCorrtBponlwjife. 


ClXy  AND  GUILDS  OF  LONDON  INSTITUTE 
EXAMINATIONS. 


To  tkt  Editor  of  Thh  Tel 


cjot 


SiK, — With  reference  to  this  subject,  which  was 
alluded  to  by  your cormpon dent,  "A  Student,"  in  your 
issue  of  the  15th  inst.,  and  on  which  you  had  an  article  in 
your  last  numlier  ;  as  one  who  has  had  lome  experience 
in  the  subject  of  telegraphy,  permit  me  to  draw  atten- 
tion to  the  discouraging  nature  of  the  result  of  the 
recent  examination.  The  small  number  of  those  who 
succeeded  at  the  examination,  and,  psitieularly,  the 
small  percentage  of  first-clasi  certificates  awarded, 
shows  that  the  standard  required,  even  in  the  eleneo- 
tary  stage,  was  exceedingly  high.  1  do  not  know  what 
in  the  opinion  of  the  examiner  may  constitute  an 
"  elementary  '  knowledge  of  telegraphy  ;  but  seeing 
that  the  supposed  object  of  the  institute  is  to  encourage , 
technical  education,  1  would  respectfully  suggest  to  him 
that  there  may  be  a  better  way  oE  doing  this  than  1^ 
requiring  elementary  students  to  give  evidence  oE  a 
decidedly  advanced  knowledge  of  the  subject.  Neither 
students  nor  teachers  can  be  said  to  be  "  encouraged" 
when  they  find  that  success,  even  in  the  elementaiy 
stage,  is  extremely  problematical.  The  institute  IS 
stated  to  conduct  its  work  of  examination  on  the  same 
lines  as  the  Science  and  Art  Department;  but  it  is  well 
known  that  this  department  affords  a  real  and  tangible 
rncouragement  to  the  study  of  science,  and  that  in  the 
lovrer  stages  it  makesa  fair  allowance  for  the  imperfect 
knowledge  of  learners — this  it  does  both  by  peimittiDg 
a  choice  of  questions,  and  by  being  aatislied  with  some- 
thing short  of  actual  perfection  in  those  attempted. 
If  the  work  of  South  Kensington  had  been  conducted 
in  the  spirit  of  the  institute,  it  would  nerer  have 
atUined  (o  its  present  condition  of  usefulness.  The 
examiner,  in  his  report,  remarks  upon  the  absence  of 
drawings  to  illustrate  answers;  and  1  can  understand 
that  students  would  not  always  give  drawings,  as  no 
reference  was  made  to  them  in  the. examination  paper; 
but  I  am  In  a  position  to  assert,  that  even  a  profusion 
of  drawings,  together  with  a  very  respectable  know- 
ledge of  the  subject,  have  been,  in  many  cases,  insuf. 
Rcienl  to  obtain  more  than  a  "  pass,"  and  sometimes 
not  even  that. 

Allow  me  to  point  out  that  the  plan  o(  giving  ten 
questions,  all  of  which  are,  apparently,  expected  to  be 
answered,  ia  a  very  faulty  one.  It  makes  no  allowance, 
and  even  if  a  student  is  able  to  answer  them  all,  he 
cannot  do  so  in  the  time  allowed  ;  either  he  must  omit 
some,  or  he  must  hurry  through  them  in  such  a  way 
that  he  cannot  do  justice  to  himself.  Why  cannot  the 
South  Kensington  plan  be  adopted,  of  giving  ten  or 
twelve  questions,  and  requiring  only  eight  of  them 
to  be  attempted  ?  The  recent  alteration  in  the  regula- 
tions, by  which  the  elementary  and  advanced  stageaare 
to  be  combined,  seemi  to  me  to  be  a  step  in  the  wrong 
direction.  It  has  hitherto  been  too  dilEcull  to  obtain 
the  certificates  in  these  two  stages,  and  now  that  they 
are  combined,  it  may  fairly  be  supposed  that  it  will  be 
even  more  so — at  least,  so  Earas  the  elementary  students 
are  concerned.  The  institute  should  bear  in  mind  that 
in  order  that  qualified  men  may  be  encouraged  to  form 
and  teach  classes,  it  is  absolutely  necessary  that  they 
may  be  able  to  depend  upon  gaining  something  more 
than  the  meagre  grants  hitherto  obtained;  and  if 
students  are  to  enter  these  classes,  they  must  have 
some  assurance  that  their  studies  will  enable  them 
to  pass  the  examinations  creditahV]. 
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In  conclusion,  I  would  state  that  this  subject  of 
technical  education  is,  in  my  opinion,  of  far  too 
important  a  character  to  be  left  to  the  voluntary  efforts 
of  a  private  and  irresponsible  body,  however  well- 
meaning,  and  that  the  time  has  arrived  when  it  can 
only  be  efficiently  dealt  with  by  Government. 

Yours  truly, 

W.  M.  M. 


ilotts. 


The  Swan  Light  in  the  Beaufort  Theatre. — Mr. 
D'Oyley  Carte's  new  theatre  is  to  be  lit  by  600  Swan 
lamps.  The  djmamo  machine  for  the  purpose  will  be 
supplied  by  Messrs.  Siemens  Bros.,  by  whom  the  con- 
tract has  been  undertaken. 

The  Electric  Light  on  Ships. — The  s.s.  City  of 
Berlin  and  the  s.s.  Potosi  have  been  fitted  with  Messrs. 
Siemens  Brothers'  differential  lamps.  The  s.s.  City  of 
PariSf  the  City  of  Rome^  the  Cunard  s.s.  Servia,  and  the 
Guion  s.s.  Alaakat  are  all  fitted  partly  with  Swan  lamps 
and  partlv  with  the  differential  lamps.  Also  the  s.s. 
Trojan  of  the  Union  Company  has  one  continuous 
current  lamp.  The  dynamo  machines  in  all  these  in- 
stances have  been  made  by  Messrs.  Siemens  Bros.,  and 
are  of  their  well-known  types. 

Infringement  op  Electric  Light  Patents  in 
America. — The  principal  electric  lighting  companies 
in  America,  comprising  the  Brush,  the  United  Sutes, 
the  Fuller,  the  American,  the  JablochkofF,  and  the 
Western,  have  united  in  an  organisation  to  enforce 
their  numerous  and  important  patents  against  manu- 
facturers and  users  infringing  patents. 

The  Electric  Light  in  Glasgow— The  electric 
liffht  is  to  be  introduced  into  the  Girbal  Tube  Works, 
Glasgow.  The  form  of  lamp  to  be  used  is  stated  to  be 
a  patent  of  Messrs.  D.  and  G.  Graham  of  that  city. 

The  Electric  Light  in  Cockermouth. — It  has 
been  decided  to  light  the  large  places  of  Cockermouth 
by  the  electric  light,  and  the  small  streets  by  Orion  gas 
oil  lamps. 

The  Electric  Light  in  Dundee. — The  electric 
light  has  been  successfully  introduced  into  the  establish- 
ment of  Messrs.  Lamb,  Dundee.  The  Dundee  Gas  Com- 
missioners have  decided  that  the  introduction  of  the 
electric  light  into  Dundee  shall  not  be  left  to  any  private 
company  or  speculative  promoters,  but  to  themselves. 
In  the  meantime  the  gas  manager  is  to  devise  means 
tor  making  experiments  with  the  electric  light  at  the 
gas  works. 

The  American  Telegraph  and  Cable  Company. 
—This  Company  has  announced  that  it  commences 
business  to-day.  The  second  cable  of  the  Company 
will  be  completed,  it  is  expected,  shortly.  Until  this 
second  cable  is  ready  for  traffic,  the  rate  to  New  York 
will  be  IS.  6d.  per  word.  In  London  the  Company's 
address  is.  21,  Royal  Exchange. 

Telegraphic  Communication  with  the  Orkneys. 
— The  inhabitants  of  South  Ronaldshav  (Orkney)  have 
received,  in  answer  to  their  application  to  the  Post 
Office  for  telegraphic  communication,  a  reply  that  an 
annual  guarantee  of  £s^S  will  be  required. 


Lighting  Trains. — The  Great  Northern  RAilm 
Company  have  commissioned  Messrs.  Crompton  to  fit 
up  a  train  with  Swan's  incandescent  electric  lamps. 

The  Electric  Light  in  Edinburgh. — ^Tfae  trial  of 
the  Brush  system  of  electric  lighting  for  the  streets  of 
Edinburgh,  which  began  on  the  25th  ulti  has  not  ben 
very  satisfactory.  The  first  night,  after  burning  only 
for  a  short  time,  it  went  out,  owin£,  it  is  said,  to  tM 
want  of  water  for  the  engines ;  and  the  succeeding  night 
it  burned  briehtly  from  eight  o'clock  to  about  hadf-past 
ten,  again  disappearing  owing  to  the  failure  of  the 
engine.  No  further  trial  is  to  be  made  until  another 
engine  of  sufficient  power  is  obtained.  The  Waveily 
railway  station  has  been  successfully  lighted  by  the 
electric  light.  During  Her  Majesty's  stay  in  the  dty. 
Holy  rood  Square  was  illuminated  by  three  lamps. 

British  Association  Grants  foe  Scientific 
Purposes. — The  following  grants,  amounting  tO;£^i,a6o, 
have  been  made  by  the  British  Association  for  scien- 
tific purposes  : — The  Council :  Exploration  of  moua* 
tain  district  of  Eastern  Equatorial  Africa,  j^ioo. 
Mathematics  and  Physics :  Mr.  G.  H.  Darwin,  lunar 
disturbance  of  gravity,  £1$  ;  Dr.  A.  Schuster,  meteoric 
dust,  jf 20 ;  Professor  Sylvester,  fundamental  invariants 
(partly  renewed),  £%o ;  Mr.  R.  H.  Scott,  synoptic  charts 
of  the  Indian  Ocean,  £$0 ;  Professor  G.  C.  Foster, 
standards  for  use  in  electrical  measurements  (partly 
renewed),  £\QO. 

All  the  materials  required  for  the  first  section  of 
the  teleeraph  land  lines  in  China,  to  be  erected  by  the 
Great  Northern  Telegraph  Company  for  account  df  the 
Chinese  Government,  have  been  gradually  sent  for 
some  time  since.  The  first  shipments  have  arrived, 
and  the  line  is  now  being  very  expeditiously  erected. 
Meanwhile  the  Chinese  authorities  have  thought  it 
desirable  that  the  line  should  be  duplicated  from  the 
very  beginning,  and  the  Great  Northern  Telmaph 
Company  are  therefore  now  preparing  to  ship  all  the 
materials  required  for  that  purpose. — youmal  of  the 
Telegraph, 

Practical  Instructions  on  the  Use  of  thi 
Diagometer  in  Testing  Oils  and  Tissues.  Im- 
provements IN  THE  Diagometer. — By  L.  Palmieri.— 
The  author  applies  his  "bifilar  electrometer"  to  the 
examination  of  oils  and  tissues,  in  order  to  ascertain 
whether  olive  oil  is  pure  or  mixed  with  other  oils,  and 
whether  cotton  is  present  in  silk  and  wool.  At  the 
upper  extremity  of  a  dry  column,  erected  freely  in  a 
glass  cylinder,  and  whose  top,  for  the  sake  of  better 
insulation,  does  not  touch  the  glass  cylinder,  he  intro- 
duces a  lever  which  can  be  made  to  turn  on  a  horizontal 
axle,  which  supports  at  one  of  its  ends  a  vertical  metal 
wire,  terminating  in  a  finer  wire.  Such  another  lever 
is  connected  with  the  charging-wire  of  an  electro- 
meter. If  the  oil  to  be  examined  is  placed  in  a  glass 
trough  and  the  two  metal  wires  are  plunged  into  it, 
always  in  the  same  manner,  the  time  which  elapses 
until  the  electrometer  shows  a  certain  deviation,  say, 
5^  or  10®,  gives  a  measure  for  the  conductivity  of  the 
oil.  For  the  purest  olive  oil,  which  was  first  examined, 
this  is  very  small,  but  in  samples  mixed  with  other  oils 
it  is  decidedly  greater.  Hazel-nut  oil  and  pine  oil  form 
an  exception,  but  they  are  not  likely  to  be  used  for  the 
adulteration  of  olive  oil.  If  in  place  of  the  oil  there  is 
used  the  thread  of  any  tissue  it  can  be  perceived 
whether  it  consists  of  non-conductive  silk  or  of  con- 
ductive cotton,  or  of  a  mixture.  The  instrument  was 
constructed  by  the  author  chiefly  for  investigating 
atmospheric  electricity. —  Wiedemann's  Beiblatter, 
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On  the  Variability  of  the  Resistance  of 
Selenium. — By  J.  Dicks. — Selenium  spread  upon  a 
glass  plate  between  two  spiral  copper  wires  had,  at  5*^, 
10^,  ao^,  and  30^,  the  respective  resistances  of 
c,  oJ86^  0.59,  and  040  X  66,000  ohms.  If  melted 
it  conducts  well.  If  illuminated  at  different  distances 
or  with  several  candles  the  results  were  correspondent. 
— WitdemantCs  Beiblaiier. 

The  Constant  and  Depolarised  Voltaic 
Column.  —  Bjr  G.  Mocenigo.  —  Circular  alternately 
connected  copper  and  zinc  plates  are  fixed  upon  a 
horiaontal  axis,  kept  in  rotation  by  an  electro-magnetic 
machine,  and  dip  with  their  lower  third  part  into  the 
several  compartments  of  a  trough  which  can  be  raised 
or  lowered.  The  metallic  ends  of  the  axle  serve  to 
connect  the  column  with  the  remainder  of  the  circuit. 
The  trough  is  supplied  with  the  exciting  liquid  through 
tubes  leading  to  a  reservoir. — fFiedemann's  Beiblaiier, 

Constant  and  Powerful  Battery,  whose  Resi- 
oues  can  be  Electrically  Regenerated. — M. 
Reynier. — ^The  amalgamated  zinc  plate,  from  which  is 
cttt  out  a  strip  projecting  up  out  ot  the  liquid,  dips  in 
canstic  soda,  and  the  copper  element  in  the  solution  of 
blue  vitriol.  Both  are  separated  by  several  leaves 
of  parchment  paper  folded  together.  The  original 
eiectro-motive  force  pf  the  element  is  147  volts,  but 
after  prolonged  action  it  sinks  to  1.35.  The  resistance 
of  an  element  0.2  metre  in  height  and  containing  3 
litres  a-  0.075  ohms.  If  the  direction  of  the  current 
is  inverted  the  previous  conditions  are  restored.  The 
liquids  can  be  made  more  conductive  by  the  addition 
of  taltB.^Wi€demann's  Bieblatter, 

The  Electric  Light  in  Lighthouses.— A  new 
lighthouse,  in  which  the  electric  light  is  to  be  used,  has 

i'nst  been  completed  at  Marseilles.  The  cost  of  the 
ight  will  be  about  2s.  3d.  per  hour,  against  3s.  id., 
the  cost  of  the  ordinary  light ;  but  taking  into  account 
the  intensity  of  the  flame,  the  cost  of  the  electric  light 
is  seven  times  less  than  the  cost  of  that  which  it  will 
replace.  The  new  lighthouse  will  be  one  of  the  finest 
on  the  French  coasts.    The  light,  which  will  be  equal 

to  3fS0^  S^  j^^t  ^i^l  be  visible  at  a  distance  of  27 
miles. 


itto  patents— 1881 


3731.  "Apparatus  for  transmitting  and  receiving 
audible  signals  by  means  of  electricity."  A.  F. 
St.  George.    Dated  August  26. 

3768.  "Automatic  electric  signalling  apparatus 
tarmaturesy  &c.)."  W.  Morgan  Brown.  (Communi- 
cated by  O.  Gassett  &  J.  Fisher.)  Dated  August  30. 
(Complete.) 

3771.  "An  improvement  or  improvements  in  the 
production  of  voltaic  electricltj."  A.  Banks.  Dated 
August  3a 

3790.  "  Covering,  protection,  and  insulation  of 
electrical  conductors,  or  cables  for  telegraphic,  tele- 
phonic, and  other  purposes."  W.  R.  Lake.  (Commu- 
nicated by  S.  D.  Strohm.)     Dated  August  31. 

3790.  "Covering  protection  and  insulation  of 
electrical  conductors  or  cables  for  telegraphic,  tele- 
phonic, and  other  purposes."  W.  R.  Lake.  (Commu- 
nicated by  S.  D.  Sthrom  )     Dated  August  31. 

3799.  "Construction  and  manufacture  of  electric 
lamps."    W.  Crookes.     Dated  August  31. 


3804.  "Commutators  for  dynamo  or  magneto- 
electric  machines,  and  electric  motors ;  also  applicable 
to  other  electrical  moving  contact  surfaces."  P.  J  ensen. 
(Communicated  by  T.  A.  Edison.)  Dated  September  i. 

3808.  "  Means  and  apparatus  for  conveying  sound 
to  a  distance  from  theatres,  and  such  like  localities,  by 
telephonic  transmission."  C.  D.  Abel.  (Communi- 
cated by  C.  Ader.)     Dated  September  i. 

3809.  "  Apparatus  for  and  arrangements  of  tele- 
phonic exchanges."  C.  D.  Abel.  (Communicated  by 
La  Soci^ti^  C^n^rale  des  T61^phones).  Dated  Sep- 
tember I. 

3812.  "  Method  of  and  apparatus  for  transmitting 
secret  messages  by  electro-magnetic  telegraph."  W. 
R.  Lake.  (Communicated  by  A.  F.  &  F.  b.  Johnson). 
Dated  September  2. 

3821.  "  Electric  lamps  or  regulators."  A.  L.  Fyke 
and  J.  Main.     Dated  September  2. 

3822.  "An  improved  electric  lamp  or  regulator." 
A.  TuBiNi.     Dated  September  2. 

3832.  "Machinery  for  winding  or  coiling  wire  upon 
annular  armatures  for  electro-magnetic  or  magneto, 
electric-apparatus  or  machines."  W.  R.  Lake.  (Com- 
municated by  G.  R  Haase  and  J.  P.  Recker.)  Dated 
September  2. 

3857.  "A  perpetual  electro-magnetic  motor."  C 
Le  Sieur.     Dated  September  5. 

3871.  "  Dynamo-electric  machines."  H.  A.  Har- 
BOROW.    Dated  September  6. 

?88o.  "Improvements  in  the  manufacture  of  re- 
ving  armatures  and  other  parts  of  electrical  apparatus, 
and  in  machinery  therefor."  W.  R.  Lake.  (Com- 
municated by  C  Dion).    Dated  September  7. 

3890.  "Electric  lamps."  D.  G.  Fitzgerald. 
Dated  September  8. 

3893.  "  Electric  lighting  apparatus."  W.  R.  Lake. 
(Communicated  by  W.  S.  Hill).     Dated  September  8. 

3898.      "  Improvements  in    apparatus   for  igniting 

fas,  for  illuminating  by  means  of  electricity,  and  in 
atteries  connected  therewith.    A.  J.  Hallam  and  J. 
Walsh.    Dated  September  8. 

3909.  "  Improvements  in  and  relating  to  apparatus 
for  indicating  the  speed  and  direction  of  motion  of 
machinery,  a  part  of  which  invention  is  applicable  also 
to  pneumatic  bells."  J.  L.  Pattullo.  Dated  Sep- 
tember 9. 


ABSTRACTS    OF    PUBLISHED 

SPECIFICATIONS,   1881. 

65.  "  Electric  lighting."  P.  M.  Justice.  (A  com- 
munication from  abroad  by  Henry  Curtis  Spalding,  of 
the  City  of  Boston,  America.)  Dated  Jan.  6.  6d. 
Consists  in  sub-dividing  a  group  or  assemblage  of 
massed  lights  into  lesser  groups,  each  sub-group  being 
in  an  electric  circuit  separate  and  distinct  from  the 
other,  and  the  lights  composing  each  sub-group  being 
so  selected  as  to  be  interspersed  with  and  separated 
from  one  another  by  the  lights  of  other  sub-groups. 
The  figure  represents  an  assemblage  of,  say,  thirty.two 
lights  arranged  in  a  circle;  another  arrangement  con- 
templates the  use  of  eight  batteries  or  machines,  one  to 
each  sub-group  of  four  lights.  In  selecting  the  lights 
for  each  sub-group  they  are  taken  from  such  points  in 
the  circle  that  they  will  be  as  lax  ^"^  ^"ssi^^  x«fiv"w^^ 
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from  proximity  to  one  anotbar.  For  instancs,  a» 
indicated  in  the  diagram,  the  circuit  controlled  by 
battery  a  containa   [our  lights,  i,  a,  3,  4,  battery  b, 


Si  6,  7,  8,  and  so  on.  Each  light  of  each  sub-group  ii 
thus  separated  from  tis  nearest  fellow  by  seven  other 
lights  ot  other  sub. groups. 

ItO.  "Galvanic  polarisation  batteries  or  magazines 
o£  efeclricity."  J.  H.  Johnson.  (A  communication 
trom  abroad  by  CamiUe  Faure,  of  Paris.)  Dkted  Jan.  11. 
fid.  Relates  to  the  well-known  Faure  batteries,  and  has 
reference  to  the  preparation  of  the  elements  oF  theae 
batteries  by  covering  them  by  mechanically  coating, 
electro -plating,  or  chemical  precipitation  01  deposit, 
with  a  layer  of  spongy  or  porous  lead  of  suitable  thick- 
ness, whereby  it  is  rendered  possible  to  impart  to  such 
batteries  a  considerable  power  ot  absorbing  and  storing 


up  electrical  energy,  which  may  be  subsequently  em- 
ployed as  required,  and  the  invention  also  has  reference 
to  novel  processes  and  apparatus  for  enabling  this 
important  practical  result  to  be  obtained.  In  carrying 
out  the  invention,  leaden  plates  or  blades  are  princi. 
pally  employed  as  a  support  foe  (he  porous  or  spotigy 
materials  with  which  they  are  covered  by  mechanical 
application,  electro-plating,  or  gal va no-plastic  process, 
cbamical  precipitation  or  deposit  or  by  simple  adhesion. 


n  order  tc 

It  plates  or  elements  are  prepared  hj  eoreiing 
them  with  a  coating  composed  of  metallic  lalti  ar 
oxides,  intimately  mixed  with  inert  substance*,  fsr 
example,  by  employing  a  coaling  of  sulphate  of  lead 
mixed  with  pulverised  colie,  which  mixture  may  be 
moistened  with  a  small  quantity  of  gelatine.  The  pnb 
pared  plates  are  immersed  in  sulphuric  add  and 
submitted  to  the  action  of  a  battery.  The  deposit  of 
porous  lead  on  the  surface  of  the  element  may  alto  be 
obtained  by  depositing  the  lead  from  k  eohible  calt  ol 
lead  by  means  of  galvanism  and  in  a  pulverulent  coa* 
dition  by  employing  a  powerFul  current  of  electricily. 
The  two  primaiy  elements  may  be  of  a  metal  o&m 
than  lead,  such  as  copper  for  example,  and  marereD 
consist  of  coke  or  carbon  and  be  sarrounded  with 
oxides  or  salts  of  lead  more  or  less  mixed  with  carbOD 
or  other  ineit  substance.  The  deposit  may  also  be  of 
any  thickness,  the  object  in  view  being  to  deposit  upon 
the  element  or  upon  the  tivo  elements  m  tbick  layer  of 
metal  In  a  rough  and  spongy  condition  and  capable  of 
being  oxidised  to  a  considerable  depth  M  as  to  oblaio 
in  the  batteries  by  means  of  one  or  two  operations  of 
short  duration  the  same  effect  which  has  heretofore 
been  obtained  in  batteries  of  this  description,  or 
polarisation  batteries,  with  lead  plates,  coostnicted 
according  to  what  is  known  as  Plant£'s  system  in  a  lew 
efficient  manner,  and  by  means  of  an  openlioe  lequii^ 
■ iveral  weeks  to  carry  out.     Fig.  i   


Fg.  a  is  a  vertical  section  ot  a  battery  e< 
circular  plates  or  elements.  Fig.  3  is  a  vertical  leeUon 
of  a  battery  composed  of  Hat  plates  farming  cells. 
According  to  the  arrangement  illustrated  in  fig.  i,a 
pair  of  elements  having  flat  and  parallel  surfaces  is 
employed,  being  composed  of  two  thin  lead  plates  a 
and  a  covered  or  coaled  with  a  porous  covering  a* 
hereinbefore  described,  and  placed  in  a  rectangular 
vessel  containing  water  acidulated  with  sulphuric  acid- 
In  the  arrangement  illustrated  in  lig.  t,  a  pair  of  cir- 
cular elements  is  emp loved,  consisting  of  an  external 
cylindrical  clement  a  of  lead  covered  or  coated  inter- 
nally with  a  porous  covering  as  hereinbefore  described, 
and  surrounding  a  central  rod  b  of  lead  or  carbon  in* 
closed  in  a  cylinder  or  vessel  c  of  porous  materials, 
the  whole  being  immersed  in  an  acidulated  liquid  con- 
tained in  a  suitable  external  vessel  d.  The  annular 
space  between  the  porous  cylinder  c  and  the  central 
element  is  filled  in  the  first  instance  with  sulphate  of 
lead  and  coke  intimately  mixed,  a  certain  quantity  of 
coke  In  a  granular  condition  being  also  introduced  into 
the  mixture  with  saw  dust  or  other  suiUble  analofoux 
substance  in  order  to  obtain  a  mass  sufliciently  poront. 
The  space  between  the  porous  cylinder  c  and  the 
external  circular  element,  a,  may  be  filled  up  all  round, 
or  the  ccmposition  may  be  supported  against  the  in- 
ternal surface  of  the  element,  a,  only  by  any  suitable 
device,  such  as  a  second  porous  cylinder  or  vessel 
arranged  externally  and  concentric  to  the  first,  and 
leaving  a  clear  annular  space  for  the  liquid.  These  two 
(quantities  of  composition  thus  applied  to  their  respec- 
tive elements  are  then  reduced  and  oxidised  as  herein- 
before described,  or  the  pasty  mass  of  which  they  arc 
composed  may  be  previously  prepared  and  introduced 
round  the  elements,  as  it  will  be  readily  understood 
that  the  paste  may  be  prepared  In  large  elements,  and 
subsequently  transferred  to  other  pairs  or  conplM. 
According  to  another  arrangement,  shown  in  fig.  3,  a 
battery  having  a  number  of  pairs  of  plates  connected 
toaeiher  for  currents  of  high  ti      '      '  *        ' 

vided  with  a         '        •    ' 


Is  of  high  tension  is  employed,  pro. 
er  of  plates,  a,  a,  a,  a,  of  lead,  whicl 
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h  pwtftt  a  Mifftce  of  «boat  one  y*rd  io  mc*' 
ata,  a,  ara  preparad  as  hereinbcEore  describod 
lideiBiidarBarTanged  parallel  with  each  othar, 
rad  in  poajtion  at  the  proper  distance  apart  by 
if  Itlip*  or  distance  pieces,  c,  of  india  rabber 
1  near  the  edns  o(  the  plates,  and  are  pretsed 
by  means  of  external  slabs  or  plates,  H,  lup- 
j  bars,  D,  of  wood,  connected  by  bolts  so  as  to 
ompact  and  strong;  casing,  in  which  each  of  the 
stween  the  lead  plates,  a,  forms  a  cell  capable 
ing  the  acidulated  wattr  without  leakage.  The 
Btwecu  the  plates,  a,  may,  if  preferred,  be  filled 
I  albestos,  or  other  sufficiently  porous  substance 
if  maintaining  the  plates  at  the  proper  distance 
id  preventing  the  liquid  from  splashing  in  cate 
lttei7  being  moved. 

"  Electric  lamps."  A.  Muirkbad  and  J.  Hof- 
Dated  Jan.  13.  M.  Has  for  its  objectcbiefly 
meats  in  arc  electric  lamn],  and  relates  both 
n  of  the  lamps  and  to  carbon  filaments 
lamps.  Pig.  I  is  a  view  of  *n  elec- 
ip  constructed  accomiag  to  this  invention  ; 
a  detached  view  of  Che  hraVe  wheel,  with 
rolling  electro-magnet.  Referring  to  fig.  t, 
rod  carrying  the  upper  carbon,  c,  and  having 
a  *crew,  b,  b,  and  p^iove,  d,  □,  the  screw,  b,  b, 
in  the  fixed  nut,  t,  ■  (better  shown  in  plan 
,  and  the  socket  of  the  revolving  wheel,  P. 
cet  .contains  a  key  0,  fig,  3,  working  in  the 
D,  o.  The  wheel,  r,  Is  geared  into  a  lantern 
,  on  the  same  axis  as  the  break  wheel,  h,  and 


{*  controlled  by  the  armature,  r,  of  the  electro- 


1,1.  The  coils  of  this  electro -magnet  are  con- 
)  the  terminals  and  to  the  insulated  rod  leading 
awer  carbon,  and  tlius  a  shunt  to  the  ace  is 
The  armature,  k,  of  the  electro. magnet,  1,  1, 
earing  against  the  brake  wheel,  H,  by  meansof 
table  spring,  L,  the  tension  of  which  is  over. 
the  current  in  the  coils  of  the  electro -magnet, 
the  wheel  permitted  to  revolve  whenever  the 
>  long.  The  lower  carbon,  H,  of  the  lamp  is 
>y  a  bolder,  N,  attached  to  the  armature,  r,  a, 
ler  electro-magnet,  o,  o,  and  is  kept  pressing 
the  upper  carbon,  c,  by  the  spring,  r.  The 
f  the  lamp  is  as  follows  : — Supposing  the  car- 
be  in  contact,  on  passing  a  current  through  the 
rtniit  from  x'  to  x'  the  electro -mag  net,  o,  o, 
ixdted  and  draw  down  the  armature,  R,  B,  to- 
rith  the  lower  carbon,  u,  the  upper  carbon,  c, 
revemed  from  following  by  the  brake,  and  thus 
irill  be  formed  between  c  and  u.  As  the  car- 
m  away  the  resistance  of  the  arc  to  the  passage 


of  the  «uR«ntb4coiBM  greater,' and  consEqueatly  the 
cDirent  in  the  coil*,  1,  1,  of  the  electro -magnetic  thant 
become!  greater  until  the  magnet  s< 


SS'T. 


enough  to  overcome  the  tension  of  the  spring,  L,  when 
the  brake  wheel,  h,  will  be  liberated  and  the  rod,  a, 
carrying  the  upper  carbon  allowed  to  approach  the 
lower  one  to  the  required  distance. 

The  carbon  filaments  are  prepared  by  igniting  them 
in  a  vesselcontainingthe  vapour  of  bisulphide  of  carbon. 

218.  "  Apparatus  for  producing  electric  light." 
J.  Z.  H.  GoROON.  Dated  Jan.  17.  6d.  Relates  to 
improvements  in  the  inventor's  electric  lamps  for  pro- 
ducing lieht  by  the  discharge  of  high  tension  alternating 
currents  between  metallic  or  other  balls.  The  figure  is  a 
side  elevation  of  a  lamp  formed  in  a  way  suitable  for 
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traction  at  the  lower  end  of  the  neck.  Into  the  neck  is 
inserted  a  glass  rod,  c,  carrying  wire  stems,  a,  and 
refractory  balls,  a\  and  having  the  conducting  wires,  d, 
attached  to  the  ends  of  the  stems.  The  rod,  c,  is 
formed  with  a  glass  stem  terminating  in  coils  which  fit 
within  the  neck.  The  lowest  coil  rests  on  the  contrac- 
tion at  the  bottom  of  the  neck,  and  the  balls  are  thus 
suspended  at  any  required  height  within  the  globe. 
The  conducting  wires  are  led  through  eyes  formed  on 


the  interior  of  the  glass  coils,  and  are  so  kept  apart 
from  one  another.  A  contraction  is  then  formed  in 
the  neck  ;  the  neck  is  cut  at  the  contraction  and  a  quill 
glass  tube,  g,  joined  on  to  it.  Two  short  len^hs  of 
quill  glass  tube,  h,  are  also  joined  to  opposite  sides  of 
the  neck.  The  conducting  wires  are  drawn  up  through 
the  small  tubes,  h,  by  means  of  a  hook  lowered  through 
them,  and  the  extremities  of  the  tubes  are  softened  and 
sealed.  The  extremities  of  the  conducting  wires,  d, 
should  be  bent  into  small  loops  so  that  they  may  the 
more  readily  be  caught  and  drawn  up ;  the  ends  of  the 
wires  should  also  be  just  tipped  with  a  small  bead  of 
glass  before  they  are  put  into  the  neck,  otherwise  the 
ends  whilst  they  are  being  drawn  up  towards  the 
tubes,  H,  might  scratch  the  interior  of  the  neck,  and 
render  it  liable  to  crack  when  heated.  The  tube,  g, 
which  is  joined  on  to  the  end  of  the  neck  is  bent  into  a 
hook  form,  so  chat  the  lamp  may  be  suspended  by  this 
hook.  Afterwards  the  globe  is  exhausted  and  filled 
with  hydrogen  or  nitrogen  or  other  inert  gas,  and  then 
again  partially  exhausted,  and  (he  glass  neck  then 
sealed  and  its  end  broken  off. 

225.  "  Electric  lamps,"  &c.  St.  George  Lane  Fox. 
Dated  Jan.  18.  6d.  Consists  of  improvements  in 
electric  lamps,  of  the  manufacture  of  improved  burners 
or  "  luminous  bridges  "  for  such  lamps,  and  of  means 
of  turning  on  and  off  electric  currents  for  lighting  and 
extinguishinff  lamps.  Fig.  i  is  a  vertical  section  of 
one  of  the  improved  lamps,  a  is  the  flask  or  globe  ,* 
a,  the  luminous  bridge ;  b,  b,  the  platinum  wires ;  c,  r, 
the  spirals  formed  at  the  lower  ends  of  these  wires, 
into  which  the  ends  of  the  bridge,  a,  are  inserted,  and 
in  which  they  fit  tightly,  the  spirals  and  bridge  being 
cemented  together  with  Indian  or  Chinese  ink,  as 
already  stated.  The  upper  parts  of  the  platinum 
wires^  b,  b,  are  fused  into  solid  pieces  of  English  lead 
/g'Uss,  d,  df  which  forma  the  bottom  of  lubes,  e»  e  \ 


the  upper  ends  of  the  wires  extend  iato  thtsi 
which  contain  mercury,  and  the  conducting  vi 
terminals, /,/,  dip  into  the  mercury.  The  tube 
are  closed  at  their  upper  ends  by  a  layer  of  1 
glue,  g,  and  a  la3rer  of  plaster  of  Paris  or  other  cem 


Fig.  I. 

For  turning  on  and  off  the  currents  for  lightis| 
extinguishing  lamps,  as,  for  instance,  a  niiak! 
street  lamps  without  lighting  orextin|ruishingtheL 
in  adjoining  houses,  which  derive  their  current  fioi 
same  electric  main  as  the  street  lamps,  the  foUo 


Fig.  2. 

means  are  adopted  (Fig.  2)  :-*There  is  employe 
connection  with  every  lamp,  b,  to  be  lighted  01 
tinguished  an  electro-magnet,  f,  of  very  high  resist 
many  times  greater  than  that  of  the  lamp, 
circuit  of  this  electro-magnet  is  always  closed,  so 
a  feeble  current  is  always  passing  through  it  froi 
m^\Tv>  c^  \.o  \Vv^  earthy  d.    In  connection  with 
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is  a  iprinjr  armftlure.  h,  the  teniion  of  tha 
■xmctiy  balancing  the  attraction  of  tha  mag^iet 
laraul  electrO'inotive  force  of  tha  main.    An 

or  dccreue  in  inch  force  will  therefi>n  maka 
latDra  approach  or  recede  from  tha  magnet, 
latnre  ia  placed  to  that  the  marentent  caiued. 
tmentary  inerease  of  the  electro-motive  force 
le  circuit  of  a  second  electro- magnet,  I,  and 
movement  cauiad  br  a  momentary  decreaae  of 
:  closes  the  circuit  of  a  third  electro. magnet,  K, 
etB 
nagneti,  I,  tnrni 
I  current  on  and  the  other,  k,  turns  il  off  when 
Mit9  are  respectivelj  cloted.  Tiiia  is  effected 
IS  of  the  bar,  L,  connected  with  tha  main,  c, 
'iog  mounted  on  it  an  armature.  M.  The 
nl  of  the  bar  to  the  magnet,  t,  makes  contact 

lamp,  B,  througli  the  peg,  a,  while  the  move- 

tlie  bar  to  the  magnet,  k,  breaki  the  contact, 
mentar;  increase  ol  the  electro -motive  force 
Dnveniently  produced  by  the  momentary  intro- 
tietween  the  main  and  the  earth  of  a  powerful 

Jbalteiy,  and  the  momentary  decrease  by  the 
ort  circuiting  of  the  mains  with  the  earth  or 
dden  check  of  the  source  oF  supply  of  the 
notive  force,      n  is  an  insjlated  stop  to  pre- 

K.  and  therefore  avoid  the  expendituie  of 
lotira  foice  which  would  otherwise  take  p1ac« 
thi*  magnet  when  the  tamp  is   not  lighted. 

ig  into  contact  with  the  magnet,  1. 
"Apparatus  for  producing  electric  currents," 
lARLis  Gooritir  Gunrai..  Dated  Jan.  30. 
delate*  to  apparatus  for  producing  electric 
and  for  applying  such  currents  for  the  pro- 
of light  and  for  the  transmission  of  motive 
g,  1  shows  one  arrangement  of  [he  Invention, 
six  poles  are  connected  ta  one  extension,  a, 
one   magnetic  field  ;   fig.    1    shows    also  the 


i  made  in  barrel  form  according  to  the  inven- 
itions  thereof  showing  various  modes  of  con - 
-  it,  being  represented  to  an  enlarged  scale  by 
,  and  4.  In  fig.  2  the  soft  iron  barrel,  b,  of  the 
!  is  slotted  to  prevent  or  impede  longitudinal 
I,  the  barrel  being  supported  at  each  end  on 
;netic  bosses  fixed  10  the  central  shall ;  fig.  4 
e  barret  constructed  of  a  number  of  iron  ringj 
ilj  insulated  from  each  other,  supported  on  a 


wooden  cere  and  clamped  together  by  two  end  bosses. 
Id  all  cases  the  surface  of  the  barrel  is  divided  by 
longitudinal  ribs  as  shown  by  the  transverse  section; 
fig.  3,  the  apaces  between  those  ribs  receiving  the 
insulated  copper  wire  coils.  These  ribs  In  the  con- 
struction* shown  in  Ggs.  a  and  4  are  in  one  piece 
with  the  barrel  or  its  sections ;  at  each  end  of  each  rib 
there  is  •  projection  to  facilitate  the  winding  of  the 
coils.  One  form  of  electric  lamp,  according  to  the 
invention,  is  shown  m  fig.  $.  The  apper  cart>on,  a,  i* 
held  in  a  socket  tube  having  on  its  side  a  toothed  rack 
gearing  with  a  pinion,  B,  which  has  fixed  on  its  axis  a 
ratchet  wheel,  c.  This  wbaet  rest)  on  a  shoe,  d,  which 
is  hinged  to  the  arm,  i,  of  the  armature  of  an  electro- 


ratchet  wheel,  c,  which  along  with  the 
mounted  In  a  movable  frame,  k,  having  its  descent 
limited  by  an  adjustable  stop  nut,  l.  The  coil  of  r 
being  in  the  lamp  circuit  the  action   is  as  follows : — 


The  carbons  being 
transmitted,  the  elec 
attracts  ils  armature. 


I   contact    when   1 


tro-magnel,   F,  becoming  excited 
thus  lifting  the  shoe,  d,  and  with 


adjustable  stop,  ■■,andstaTti 
distance  between  the  carbons 
electro -magnet    loses 
earljon  to  descend,  du 
being  held  by  the  pawl  rack,  H, 


the  a 


t,  the 
power,  allowing  the 

,  caused  to  turn  partly 
,   feeding  forward  the    carbon,    whereupon    the 

electro -magnet  again  acts,  adjusting  the  distance   of 

386.     "Telephones."     Fbiedbich  H.  F.  Engbl.  (A 
communication  from  Johann  Heinrick  KOnigslieb,  of 
Hamburg.)     Dated   Jan.  az.    4d.     Relates  to   ceitavv. 
improvements  in  teleo*»i^«»,»^6.^»'*\»n'->A\™v*'*^'* 
increaac  l\w  powei  ol  \imi4TO\VC\oi  wi'Ka&.'fc,-*n«te,MA- 
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so  forth, 
the  figure 


by  such  inatruments,  and  also  to  render  more 
r  clear  the  tranimitted  words  or  sounds.  In 
1 19  a  thin  mlied  wooden  box  tormint'  part  of 
or  body  of  the  instrument  placed  underneath 


the  metal  diaphragm  plate,  m  ;  b  is  1 
resoun ding-box  surrounding  the  above  box,  A,  and  i\ 
furnished  with  sound  holes,  i,  of  which  one  or  mori 
aiAj  be  applied ;  r  is  tbe  magnet,  reaching  with  it: 
ends  into  box  a. 


"  Controlling    engine*   for  driving  dy 
nachines."    J.  Richardson.     Dati  ' 
ates  to  an  improved  method  of  and 
for   controlling  and  regulating  the   speed  of  engines 


electric 


Relates 


_.  Richardson.  Dated  Jan. 
mproved  method  of  and  applif 
I  regulating  the  speed  of  en^ 
mployed  for  driving  dynamo-eleclric  machines.  The 
engine  steam  passage  is  fitted  with  an  equilibrium 
throttle  valve,  which  is  acted  upon  hy  a  sensitive  high 
speed  governor,  upon  which  is  mounted  a  small  dynamo- 
electric  machine,  which  is  actuated  by  the  same  current 
as  that  which  produces  the  light,  so  that  its  power  shall 
vary  in  the  same  proportion  as  the  intensity  of  the 
current  varies.  The  figure  shows  a  side  elevation  of  a 
Robey  engine,  a  is  a  high  speed  governor  acting  direct 
upon  an  equilihrium  valve  contained  within  thecliest,  B. 
Instead  of  driving  this  governor  in  the  ordinary  manner 
by  a  belt,  strap,  or  gearing  from  the  engine,  it  is  driven 
by  a  small  electro-motor,  c,  which  may  be  attached 
direct  to  it,  or  it  may  be  fixed  at  a  distance.  This 
electro-motor  is  actuated  by  a  portion  of  the  main 
current  which  produces  the  electric  light,  and  its  Speed 
varies  in  relation  to  the  intensity  of  the  said  current,  so 
that  whenihe  large  dynamo -machine  whichproduces  the 
current  has  reached  such  a  speed  as  gives  the  required 
intensity,  the  governors  at  Ihe  same  time  attain  suffi- 
cieot  speed  to  shut  off  all  further  admission  of  steam, 
and  the  current  is  therefore  retained  exactly  at  this 
intensity ;  and  as  all  changes  of  intensity,  however 
minute,  instantaneously  affect  the  admission  of  steam, 
whatever  may  be  the  variations  of  intensity  in  the 
current,  these  are  instantaneously  rectified  by  a  greater 
or  less  admission  of  steam,  thus  maintaining  the  cur- 
rent at  a  practically  uniform  intensity.  It  is  evident 
thmt  while  tbe  gonraiog  mnild  bo  peifect  to  \ottg  u 


the    larg^    dynamo-machine   i 
"^     "  "it  arise   to  1 

innections  betveeD  it  and  the 
engine  so  as  to  cause  its  stoppage,  and  therefore  t 
cessation  of  current,  Ihe  governon  would  inttantly  SiH, 
And  fuUsteam  would  be  admitted  to  the  engine.  Tbll 
is  automatically  prevented  in  the  following  manner  :— 
The  stalk  of  the  equilibrium  valve  is  prolonged  tlitiM(k 
the  bottom  of  the  valve  chest,  as  shown  at  d.    Upoo 


this  is  slung  an  electro-magnet,  i,  whose  weigU  ii 
■uffident  to  close  the  valve.  So  long  as  anv  curmtii 
passing  a  small  portion  of  this  is  taken  through  tk 
said  electro. magnet,  and  it  is  magnetically  held  to  Ik 
underside  of  the  valve  box,  B,  thus  leaving  the  eqv 
librium  throttle  valve  to  be  freely  acted  apon  bj  tli 
govemoi:.  The  moment  the  current  ceaiei,  howem 
this  loses  its  magnetic  force,  and  falls  upon  the  colht 
of  Ihe  stalk,  o,  thus  holding  it  down  and  prcventiaf 
any  further  admission  of  tteam. 
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_«_     __.  ___  .  _...~     ■>.._..     .  .  ..^     r  ■    tli^  n**'  siie  will   fire   the   same   wire 

|Ifl£    TELEGRAPHIC  JOURNAL  AND    |  throuEh   so  units.     The  -large  dynamo  tension 

ia^^     rTCPTDT^AT  DCifiL'iiir  i  exploders "  shown  will  give  a  spark  ,',th  inch  long; 

^^K    ELECTRICAL  REVIEW.  I  the  smallest  si^e  win  give  a  spark  i4„ih  inch  long. 

C^ — 

THE  PARIS  ELECTRICAL  EXHIBITION. 
^^L       THE     BRITISH     SECTION. 

^^^P    Siemens  Bros.  &  Co.,  Li.mited. 
(Canlinutd.) 
"Magneto  sxPLonERS"  of  various    sizes,  similar 
to  that  described  in  the  number  of  the  Journal  for 


Au|;uit,   1880,  are  amongst  Messrs.  Siemens'  ex-   j       Conspicuous  amongst  the  "materials  for  tl 
hibits.    The  largest  size  will  fire  j  inch  of  iridic-      struction  of  land  lines,"  aro  Messrs.  Siemeci&^  v.  „. 
platinum  wire '0015  in.  in  diameter,  through  70  ohms  '   known  "  Iron  tubui,\b.  ■JS.v.tG'^tCBW  «d\.isi"    "Wwaaa  I 
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poles  are  consti-ucted  witii  a  view  to  obtain  the  The  '' Compoukd  wire"    exhibicod  cons 

greatest  possible  strength  and  dorabilitj,  with  the  |  tinned  steel  wire  of  the  highest  qualilj,  . 
least  possible  weight,  and  to  give  each  of  the  pieces 
composing  the  pole  a  conveoieat  form  for  easy  trans- 
port. Formerly  these  poles  were  made  with  buckled 
plates  at  iheir  base  (specimens  of  these  are  shown) 
GO  as  to  give  stability  to  the  same,  but  in  order  to 
reduce  the  labour  of  erection,  without,  however. 


igth  of  the  m 


diminishing  the  quality  ani 

the  wroughl-iron  plates  have  been  replaced  by  Le 

Grand  and   Sutcliffe's  cist-iron  tubular  base-pile. 

The  complete  pole  is  represented  by  fig.  7  :  the 

I  base-pile,  a,  which  is  shown  in  section  by  hg.  8,  is 

^ driven  into  the  ground  by  means  of  a  hand  rammer, 
r  :  this  rammer  is  raisedtwo  or  three  feet  and  then 
allowed  to  drop  upon  the  flat  head  of  the  solid 


point.  It  haB  been  found  that  in  actual  work,  two 
men  can  drive  the  base-pile  into  stiff  clay  in  about 
eight  minutes. 

Figs,  y,  to,  and  1 1  sliow  some  of  the  forms  of 
"  iNSOLAToRa"  e:(hibited.  Fig.  9  represents  two  in- 
sulators fitted  with  iron  caps  and  excentrics.  the 
Utter  by  being  turned  round  grip  the  wire  tightlv. 


which  a  copper  strip  is  wound  helically  ;  boHi  i 
and  copper,  having  been  drawn  through  »  i 
plate,  are  hrmly  soldei'ed  together,  and  thus  , 


duce  a  compouad  wire,  which  combuies'll 
with  strength  and  high  conductivity; 
pound  wire  only  weighs  one-tliini,of  iron  wit 
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equal  electrical  capacity.  The  joint  for  this 
wire  is  sbo'ivn  by  fig.  i:.  It  consists  of  3  flat  brass 
tabe,  £.  the  two  eads  of  the  wire  are  pushed  into 
the  tuba  at  each  end,  and  are  opened  out  in  the 
centre  by  a  pointed  steel  drift;  a  rivet,  i,  is  inserted 
ia  the  bole  thus  formed,  the  ends  of  the  wires  are 
beat  round  outside  the  tube,  and  (he  entire  joint  is 
finished  by  soldering. 

Amongst  the  "  Instruments  for  blsctrical 
TSSTiN'c '  are  sets  of  resistance  coils  of  the  ordinary 
form,  and  also  portable  apparatus,  a  Thomson's 
galvanometer,  with  portable  folding  lamp  and  scale 
stand  for  same,  a  Jacob's  transparent  scale,  for 
reading  the  mirror  indications  behind  the  scale 
instead  of  in  front,  as  is  usually  the  case.  "  Obacb's 
galvanometer,"  which  is  shown,  has  been  fully 
described  in  the  number  of  the  Journal  for 
August  ist,  1379.  "Siemens'  ltniviksai,  galva- 
jioMETER,"  which  is  represented  by  tig.  13,  has 
been  described  in  the  number  of  the  Journal  for 
Jaauary  ist,  1874  ;  this  instrument  is  a  very  usefol 


paper  pulp,  «,  saturated  with  a  strong  solution  of 
salt,  ii  (irmly  pressed  down  over  the  porous  call 
and  around  the  glass  tube  to  about  lialf  the  height 
of  the  outer  jar,  tnis  paper  pulp  forms  the  diaphr&gm, 
and  is  covered  at  the  top  \vith  a  disc  of  blotting  paper 
or  llannel.  Crystals  of  sulphate  of  copper  are  placed 
in  the  bell  jar,  and  acidulated  water  in  the  jar,  a.  so 
as  to  cover  the  zinc, 

J,    A.  Rt'DQE. 

Mr.  J.  A.  Rudgo,  of  I,  New  Bond  Street  Place,  Balli, 
exhibits  an  ''Electro-m.\cketic  air  pump,"  and 
also  a  "  MaoiCAL  electric  brush  or  rubber."  This 
latter  piece  of  apparatus  can  be  used  either  by  the 
patient  or  the  attendant  on  the  latter,  and  supplies 
a  want  felt  by  the  medical  profession,  as  it  is  so 
portable  that  it  can  be  carried  in  the  pocket.  It  is 
a  genuine  electrical  generator,  and  can  be  regulated 
to  give  any  required  strength  of  current. 

■The  instrument,  which  is  shown  by  the  figure, 
'  a   steel    magnetised    frame.   S.    with  a 


and  enables  res  stances    electromotive  forces    1 
sad    current  strengtl  s    to  be    measured    w  ih    a 
considerable  degree   of  accurao       The      Flbc 

TBICAL  PVKOMKTER     shown  by  fig  14  (ste  alsaTSLK 

GRAPHIC  Journal,  October  istb,  iByj)  is  for  the 
purpose  of  measuring  temperatures  by  ascertaining 
the  resistance  of  a  wire  at  the  unknown  tempera- 
ture, the  resistance  at  a  known  temperature  being 
given ;  the  resistances  are  measured  by  a  differential 
voltameter. 

For  electric  light  measurements,  resistances  of 
carbon  and  also  of  hoop  iron  are  shown. 

The  telegraph  instruments  exhibited  are  of  the 
ordinary  patterns,  and  do  not  crII  for  any  particular 

Amongst  the  "  Batteries,  '  arc  specimens  of  the 
Siemens  and  Halskc  constant  cell  (fig.  is).  This 
battery,  which  was  introduced  some  years  ago,  | 
consists  of  an  outer  glass  jar.  a,  at  the  bottom  of 
which  rests  a  porous  bell-shaped  cell,  with  a  glass- 
tube,  K,  cemented  into  the  cylindrical  top  of  the  I 
cell  ;  the  positive  pole  is  a  piece  of  bent  sheet 
copper,  to  which  a  copper  wire,  /.  is  rivelted  ; 


between  its  poles.  This 
armature  is  put  in  motion  by  the  brush  or  rubber, 
■wh  ch  s  connected  to  the  same  bya  train  of  wheels; 
the  latter  are  electrically  connected  to  one  end  of 
the  wire  on  the  armature  by  a  spring;  the  other 
end  of  the  wire  is  connected  to  the  frame.  Termi- 
nals are  fixed  to  the  apparatus,  to  which  wires  can 
be  attached  leading  to  any  part  of  the  body  required 
to  be  operated  on.  The  brass  frame,  F,  is  insulated 
from  the  magnet  by  insulating  material,  M.  The 
rubber  or  brush,  R,  when  rubbed  on  the  skin  gene- 
rates the  current  by  causing  the  armature  to  re- 
volve. The  whole  of  the  mechanism  of  the  appa- 
ratus is  inclosed  in  a  mahogany  case,  so  that  nothing 
but  the  rubber  is  seen. 

Edwakd  Paterson. 
The  exhibits  of  Mr.  E.  Paterson,  of  St.  Paul'* 
Works,  76,  Little  Britain,  Aldersgate  Street,  eompriw  1 
"  Electric  signalling  instruments,"  "  Telephones  a""" 
telephonic  apparatus"  of  various  descriptions,  a 
the  new  "Electric  light  measuring  apparatus" 
Professors  Ayrton  and  Perr^. 
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In  "Electric  signalling  instruments"  for  domestic 
use,  for  hotels,  ships,  mines,  &c.,  the  exhibitor 
claims  no  particular  features  of  novelty,  unless 
good  sound  workmanship  and  reasonable  prices 
may  be  considered  such. 

The  telephone  exhibits  comprise  ebonite  tele- 
phones, with  single  and  double  poles,  and  Gower- 
Bell  loud-speaking  telephones,  of  which  Edward 
Paterson  has  been  the  sole  maker  up  to  the  present, 
with  one  or  two  unimportant  exceptions.  Probably 
one  of  the  most  successful  installations  of  tele- 
phones is  that  of  three  Gower-Bell  loud-speaking 
telephones,  supplied  to  M.  Houzean,  of  the  Royal 
Observatory,  Brussels.  The  instruments  are  used 
to  connect  the  observator>'  with  two  of  the  fourteen 
meteorological  stations,  distant  80  and  no  miles, 
respectively.  These  are  found  to  be  perfectly 
satisfactory  and  to  answer  admirably. 

The  "carbon  transmitters,  with  double  pole 
ebonite  telephones,"  which  are  shown,  form  a  very 
good  substitute  for  the  Gower-Bell  loud-speaking 
instruments. 

The  "Central  apparatus  for  a  telephone  ex- 
change" of  50  subscribers,  of  which  we  give  an 
illustration,  has  For  its  object  the  promotion  of  rapid 
putting  through  at  the  central  station.  In  cases 
where  a  subscriber  calls,  the  attendant,  without 
taking  the  plug  out,  depresses  the  key  in  front  of 
the  board,  and  on  being  told  the  number  of  the  other 
subscriber  with  whom  communication  is  desired, 
rings  that  subscriber  up  by  his  corresponding  key ; 
all  that  is  now  necessary  is  to  shift  the  plugs  of 
two  subscribers  from  the  bottom  e  bar  to  one 
higher  up.  This  obviates  the  shifting  of  plugs 
from  earUi  bar  to  telephone  bar,  and  back  again, 
which  is  necessary  on  other  systems,  and  which 
involves  a  delay  very  objectionable  where  there  are 
many  subscribers. 

In  order  to  supply  colonial  and  foreign  agents 
Mr.  Paterson  has  opened  a  branch  house  at  8,  Rue 
Martel,  where  telephone  material  is  made  up,  so  that 
such  orders  can  be  executed  promptly  without  any 
of  the  irritating  delays  and  restrictions  which  the 
patent  laws  of  England  impose  on  the  manufacturer 
who  simply  desires  to  export  a  patented  article  to 
countries  where  no  patent  exists,  the  English  patent 
laws  differing  in  this  respect  from  those  of  nearly 
all  other  countries  to  the  prejudice  of  the  manu- 
facturer, and  without  any  benefit  accruing  to  the 
patentee. 

The  exhibits  in  "  Electric  light  testing  apparatus  " 
comprise  Professor  Ayrton  and  Perry's  "  Portable 
dead  beat  galvanometer"  (^^r^  Telegraphic  Journal, 
June  1st,  1881),  also  their  "Dynamometer,"  their 
"Dispersion  photometer," and  their  "Dynamometer 
coupling." 

Joseph  Bourne  and  Son. 

We  have  to  call  attention  to  an  error  in  our  descrip- 
tion of  the  exhibit  of  the  above  firm,  which  we  gave 
on  page  353  of  the  last  number  of  the  Journal ;  the 
material  of  which  the  insulators,  <S[C.,  are  con- 
structed was  stated  to  be  *' porcelain" :  it  should 
have  been  ** stoneware"  That  Messrs.  Bourne 
should  have  succeeded  in  producing  such  fine 
specimens  of  the  latter  material  is  a  highly  credit- 
ablo  fact 


Elliott  Bros. 

The  exhibit  of  Messrs.  Elliott  Bros.,  of  loi,  St 
Martin's  Lane,  Charing  Cross,  is  conspicuous  for 
the  excellence  of  workmanship  and  finish  for  which 
this  firm  of  electrical  instrument  makers  is  so  weU 
known.  The  most  important  of  the  instruments 
shown  are  the  following : — 

"Slate  resistance  coils"  (fig.  i).  These  are 
specially  intended  for  powerful  currents.  The  wires 
are  wound  round  a  number  of  slates  in  the  box,  and 
the  box  is  perforated  that  air  may  have  free  accesi 
to  the  wires.  The  convolutions  of  the  bare  Ge^ 
man  silver  or  iron  wires  are  kept  separate  from 
each  other  by  behig  wound  on  the  serrated  ed^ 
of  the  slates. 

"  Four-dial  platinum  silver  resist.wce  con* 
with  THERMO-coiLS  "  (fig.  2).  A  great  advantage  ii 
these  sets  is,  that  in  all  tests  there  are  never  more 
than  four  plugs  (one  in  each  dial)  used  at  a  time. 
Each  set  or  dial  can  be  used  quite  independent  of 
the  others,  and,  between  each  set,  channels  are  made 
underneath  as  well  as  on  top  to  enable  the  vulcanite 
slab  to  be  readily  cleaned,  this  is  especially  n^ 
cessary  when  the  coils  are  used  for  cable  work. 
The    bridge   is  connected    by  a  stont    stranded 
copper   wire.     Inside   the    resistance    box,  aoi 
as  close  as  possible  to   the  coils,  a  thernKKod 
is  inserted,  this  coil  has  its  extremities  connected 
to  two  insulated  terminals  at  the  side  of  the  mahogany 
tray.    The  thermo-coil  has  a  resistance  of  loo  ohnu 
at  a  certain  temperature  and  is  used  for  deterniiniflS 
the  temperature  inside  the  box.    Fig.  2  a  shows  a 
plan  of  one  of  these  sets  of  coils  with  5  dials. 

''Four dial  pxatinum  silver  resistance  cons 

WITH  BRIDGE  WIRB  AND  COMMUNICATOR*  (fig.  3).  Ab 

instrument  very  suitably  arranged  for  laboratoij 
work.  It  differs  from  the  previous  one  in  maof 
respects.  The  bridge  is  not  arranged  in  seriesr 
as  in  the  previous  set,  but  in  parallel  circuits; 
this  permits  of  greater  accuracy  in  the  pro- 
portional coils  l^ing  obtained,  as  only  oae 
plug  is  used  for  an3r  particular  coil.  Besides  ttar 
coils  a  bridc[e  wire  is  added,  this  gives  a  meiBi 
of  determining  the  resistance  of  any  coil  in  ^ 
apparatus  to  an  accuracy  of  two,  three,  or  fotf 
decimal  places,  and  consequently  enables  an  as- 
known  resistance  to  be  determined  to  a  simiitf 
degree  of  accuracy.  A  commutator  is  added  t» 
enable  the  mean  readings  of  the  bridge  wire  to  be 
obtained  with  facility.  On  the  right  hand  of  the 
bridge,  one  additional  block  and  plug  may  be 
observed,  this  serves  to  exclude  the  bridge  wir^ 
when  the  resistances  in  the  bridge  are  not  &M 
but  have  a  ratio  of  i  to  lo,  I  to  loo,  &c.  The 
unknown  resistance  can  be  inserted  on  either  side 
of  the  apparatus.  This  is  often  of  great  convenience 

"  Portable  unifiuvb  magnetometer  (figs.4>^ 
5).  Kew  pattern,  for  determining  the  horisontal  it- 
tensity  of  the  terrestrial  magnetic  force  and  alsotlie 
declination. 

This  instrument  is  mounted  like  a  theodolite 
and  consists  of  two  parts,  one  serving  for  tbe 
deflection  and  the  other  for  the  vibration  ao" 
declination.  In  the  present  improved  form  of  tbo 
instrument  two  magnets  and  one  telescope  only  art 
required  for  all  deteminations,  whereas  the  oldtf 
instruments  have  three  magnets  and  two  telescopes* 
making  the  instruments  and  the  working  with  thed 
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more  complicated.  For  the  defftciwn  experiment  the 
small  magnet  with  its  mirror  is  suspended  in  the 
copper  box,  and  the  large  deflecting  or  collimator 
ma^nel  is  placed  in  the  cradle,  with  a  vernier, 
which  slides  on  a  divided  bar,  placed  underneath 
the  copper  box  at  right  angles  to  it.  The  deBectiona 
which  are  produced  by  the  targe  mapnet  from 
various  delinile  distance's  from  the  east  and  west 
side  (either  when  the  marked  or  unmarked  end 
faces  the  suspended  magnet)  are  observed  by  the 
telescope  which  receives  the  reflected  divisions  of 
the  ivory  scale  placed  above  the  telescope ;  the 
scale  is  gntdiated  to  loo  divisions  to  the  inch.  The 
telescope  rests  in  V's  inside  the  large  lube  attached 
10  the  copper  bo.T  for  deflection,  and  in  the  V's 


moves  in  azimuth  and  altitude),  is  used.  The  colih 
mating  magnet  is  tubular  with  a  lens  at  one  aiA 
and  a  cross  scale  at  the  other ;  this  scale  is  gradiuisd 
to  400  divisions  to  the  inch.  The  magi 
a  lion  hie  stirrup  for  the  reception  of 
bar.  Two  plummets  arc  provided,  one  being  equal 
to  the  weight  of  the  collimating  magaet  ul 
stirrup,  (he  other  equal  to  the  weight  of  the  smiS 
magnet  with  its  mirror  and  mountings.  T 
thermometers  are  provided  for  the  observatioi 
the  temperature,  one  placed  inside  and  the  othn  j 
outside  the  copper  or  mahogany  box. 

The    magnetometer    is    usually    placed 
tripod  stand  for  observation,     This  stand   is 
structed  on  the  best  principles,  it  is  very  firm  ui   I 


I 

I 


outside  for  vibration  and  declination.  To  observe 
Iht  fibrahon  everything  used  for  the  previous 
determination,  being  removed,  the  wooden  bos  has 
to  be  secured  to  the  top  of  ihe  ctipper  box,  and  in 
the  latter  the  collimator  magnet  is  to  be  suspended 
by  its  own  torsion-head.  The  vibrations,  witli 
and  without  the  addition  of  the  inertia  bar,  are 
obaen-ed  by  the  tel<Mcope  in  tlie  V's  on  top  of  large 
tube.  The  two  ofeteivstJoQi  of  deflection  «nij  vi- 
brations are  both  necessary  for  the  meastirBment  of 
thehorizontalcomponento'fthemagnetic  force  of  the 
eanh,  as  this  depends  upon  the  units  of  time,  space 
and  mass.  For  the  determination  of  the  declinatien  it 
u  necessary  to  icnow  th*  poution  of  the  sun  at  the 
tlmeof  observation.  For  this  purpose  the  speculum 
'transit    minor    above    the    counterpoise    (which 


light  and  can  easily  be  put  together  and  uW 
apart.  The  trianguiar  guo-meta)  lop,  packs  iepint 
from  the  legs,  One  of  tbe  legs  has  a  metallic  oK 
or  tub9  holding  the  loiybar  used  in  the  deliecli'^ 
experiments.  | 

"Teh  ohm  stand.«ii>  con."  (Professor  Cbrjwl^  I 
form,  fig.  6).    The  peculi«riiy  of  this  coil  ii  tim   I 
the  wire  is  wound  round  a'  thermo-couple  in  »  I 
narrow  flat  tube,  to  take  up  the  external  tenpen-    I 
ture  quickly  and  10  loie  speedily  the  temptntwe    I 
the  current  imparts  10  it.    The  terminals  of  iSe 
thermo-couple  are  connected  with  a  low  resistaiw 
galvanometer.     Any  small  difference  between  tb» 
temperature  in  or  outside  is  at  once  indjcaied  4 
the  galvanometer  deflections. 

The  "Sets  of  PLATisirM  silvek  coa«,"  wHtiud 
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'without  bridge  are  of  the  ordinary  type  of  resist- 
ance coils.  The  fm/rohm  is  constructed  for  currents 
of  high  tension  ;  the  megohm  of  platinum  silver 
wire  IS  divided  into  four  sections,  each  section 
having  its  ends  connected  to  terminals  on  vulcanite 
pillars  to  insure  better  insulation. 

All  the  "Condensers"  (i  and  J  microfarads  ca- 
pacity in  circular,  and  the  subdiv.  condensers  in 
oblong  boxes^  are  of  the  usual  construction. 

The  "  Marine  galvanometer "  is  of  the  ordinary 
description,  viz..  Soft  iron  case,  i  in.  thick— circular 
coil  of  fine  wire  of  about  500  to  700  ohms  resist- 
ance— fixed  permanent  magnet  close  round  the 
coil,  and  two  magnets  moved  by  rack  and  pinion 
perpendicular  to  the  magnet  on  back  of  mirror ; 
either  the  N  or  s  pole  is  pushed  forward  by  the  rack 
and  pinion.  The  magnet  and  mirror  have  a  double 
suspension  in  a  frame  (which  slides  down  between 
the  two  halves  of  the  coil),  and  are  balanced  so  that 
the  rolling  and  pitching  of  the  vessel  does  not  affect 
or  interfere  with  its  working.  The  Bilk  is  kept  taut 
by  a  spring  at  one  end  of  the  suspension,  at  the 
other  a  simple  arrangement  is  provided  to  bring  the 
mirror  and  magnet  concentric  with  the  coil,  if  they 
should  have  moved  by  the  elongation  of  the  sIIk 
fibre,  and  to  get  the  torsion  out  of  the  silk  fibre. 

The  "  B.  A.  unit  or  ohm  "  is  of  the  general  type. 

The  "  Quadrant  electrometer"  (fig.  7).  This 
is  a  modification  of  Thomson's,  and  is  a  ver}'  deli- 
cate and  useful  instrument,  one  Daniell's  cell  giving 
100  divisions  deflection  on  the  scale  (the  Thomson's 
will  give  about  300  divisions).  The  Leyden  jar  can 
be  easily  removed  for  charging  or  changing;  the  acid 
by  sliding  the  quadrant  with  the  slow  motion  quite 
out,  after  having  loosened  the  connecting  wire 
between  the  corresponding  opposite  quadrant  and 
taking  out  the  spring  in  the  slow  motion. 

"Captain  Bucknill's  apparatus  for  testing 
LIGHTNING  CONDUCTORS  "  (fig.  8)  is  a  very  compact 
set  of  resistance  coils  with  a  small  horizontal  galvano- 
meter, a  small  bridge  with  equal  resistances  and  a 
ratio  of  I  :  10  and  a  contact  key. 

"Latimer  Clark's  differential  galvanometer"  is 
of  the  usual  construction. 

The  "  Sub-divided  ohm  "  has  the  following  sub- 
divisions : — -I,  '2,  -2,  and  '5  ohms. 

The  "  100,000  ohms  resistance  box"  (fig.  9),  is 
formed  in  four  sections  of  10,  20,  30,  and  40 
thousand  ohms  respectively ;  each  section  is  quite 
independent  of  the  others,  a  convenience  often  most 
useful  in  testing. 


have  exactly  the  same  resistance  value,  since  mercaiy, 
unlike  solid  metals,  has  under  the  foregoing  conditions 
exactly  the  same  molecular  structure,  and  the  litter 
does  not  vary  by  lapse  of  time.  The  units  of  "  current" 
and  "  electro-motive  force  "  will  remain  as  at  present 
defined  by  the  British  Association  Committee,  but  the 
former  will  be  called  in  future  the  "  ampere,"  whilst  to 
the  unit  of  "  quantity,"  1.^.,  that  amount  of  electricity 
which  a  capacity  of  i  farad  (the  unit  of  "  capacity '0 
charged  to  a  potential  of  i  volt  (the  unit  of  "  electro- 
motive force  ")  will  contain,  will  be  called  the  "cou- 
lomb." The  committee  on  "  photometry  "  have  been 
discussing  the  question  of  a  standard  of  luminous  in- 
tensity, but  as  yet  without  a  final  decision.  Colonel 
Webber,  R.E.,  spoke  in  favour  of  the  candle  employed 
in  England,  which,  he  maintained,  burned  steadilj  in 
every  well-appointed  photometric  room.  Mr.  Warren 
Delarue  suggested  that  in  the  tests  and  trials  of  the 
juries,  on  the  present  occasion,  the  Carcel  lamp  shoold 
be  used  in  compliment  to  the  French  people  ;  and  it  is 
understood  this  suggestion  will  be  adopted,  and  that  at 
a  future  sitting  the  question  will  be  referred  to  an  in- 
ternational committee  for  mature  deliberation.  The 
Coneress  have  nominated  the  following  gentlemen  as 
Enelish  members  of  the  juries : — Mr.  Warren  Delaroe, 
Major  Armsttong,  R>E.,  Mr.  Shelford  Bidwell,  Mr. 
Crompten,  M.S.C.E.,  Mr.  Crookes,  F.R.S.,  Professor 
Everett,  F.R.S.,  Professor  Forbes,  Mr.  J.  F.  Moultoo, 
F.R.S^  Mr.  W.  JH.  Pceeee,  F.R.S.,  and  Mr.  A.  Stroh. 
The  total  numben  of  the  jury  have  been  finally  settled 
at  follows : — France,  75 ;  Belgium,  1 1 ;  Great  Britain  and 
Ireland,  10;  Germany,  xo ;  the  United  States,  7  ;  Italy. 
10 1  Sweden,  5;  Switzerland,  4 ;  Spain,  3  ;  Norway, 3; 
Holland,  3 ;  Hungary,  i ;  Denmark,  i  ;  and  Japan,  1. 


THE  ELECTRICAL  CONGRESS  AT  PARIS. 


During  the  last  month  this  Congress  has  held  several 
meeting  ;  the  principal  subject  discussed  has  been  the 
advisability  of  adopting  a  uniform  and  international 
system  of  electrical  units.  The  committee  have  agreed 
to  recommend  to  the  Congress  a  system  based  on  that 
arranged  by  the  British  Association,  makingthe  ohm 
the  unit  of  resistance  (as  it  is  at  present).  The  exact 
value  of  this  unit  is  to  be  determined  in  terms  of  the 
Siemens'  mercury  unit,  1.^.,  it  will  be  defined  by  the 
length  of  a  column  of  mercury  of  a  square  millimetre 
in  section.  There  can  be  no  doubt  but  that  the  mer- 
cury standard  is  the  most  satisfactory  one  to  adopt,  as 
any  number  of  standards  of  pure  mercury  at  any  par- 
ticular  temperature,  and  of  definite  dimensions,  wiU 
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By  Dr.  C.  W.  SIEMENS,  F.R.S. 


(Read  before  the  British  Association,  September,  188 1.) 
{Continued  from  page  352.^ 

Against  this  expenditure  has  to  be  placed  the 
saving  of  fuel  effected  in  suppressing  the  stoves  for 
heating  the  greenhouses,  the  amount  of  which  1 
have  not  been  able  to  ascertain  accurately,  bnt  it 
may  safely  be  taken  at  two-thirds  of  the  cost  of  ooil 
for  the  engine,  thus  reducing  the  cost  of  the  fuel  per 
light  to  id.  per  hour;  the  total  cost  per  light  of  5,000 
candles  will  thus  amount  to  6d.  plus  id.,  equal  to  7<i 
per  hoar.  This  calculation  would  hold  good  if  tbe 
electric  light  and  engine-power  were  required  during 
say,  12  hours  per  diem,  but  inasmuch  as  the  light  is 
not  required  during  the  daytime,  and  the  firing  of  the 
boiler  has  nevertheless  to  be  kept  ap  in  order  to  supply 
heat  to  the  greenhouses,  it  appears  that  during  the  day- 
time an  amount  of  motive  power  is  lost  equal  to  that 
employed  during  the  night.  In  order  to  utilise  this 
power  I  have  devised  means  of  working  the  dynamo- 
machine  also  during  the  daytime,  and  ol  transinittinf; 
the  electric  energy  thus  produced  by  means  of  wires  to 
different  points  of  the  farm  where  such  operations  as 
chaff  cutting,  swede  slicing,  timber  sawing,  and  water 
pumping  have  to  be  performed.  These  objects  are 
accomplished  by  means  of  smaJl  dynamo  machioes, 
placed  at  the  points  where  power  is  required  for  these 
various  purposes,  and  which  are  in  metallic  connectioB 
with  the  current-generating  dynamo-machine  near  the 
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mgine.  The  connecting  wires  ennployed  consist  each 
if  a  naked  strand  of  copper  wire,  supported  on  wooden 
>oles,  or  on  trees,  without  the  use  of  insulators,  wbiUs 
he  return  circuit  is  effected  through  the  park  railing  or 
vire  fencing  of  the  place,  which  is  connected  with  Iwth 
ransmitting  and  working  machines,  by  means  of  short 
lieoes  of  connecting  wire.  In  order  to  insure  the 
netallic  continuity  of  the  wire  fencing,  care  has  to  be 
mken  wherever  there  are  gates  to  solder  a  piece  of  wire 
Huried  below  the  gate  to  the  wire  fencing  on  either 
lide.  As  regards  pumping  the  water,  a  three  horse- 
power steam  engine  was  originally  used,  working  two 
orce- pumps,  of  3j-inch  diameter,  making  36  oouble 
itrokes  per  minute.  The  same  pumps  are  still 
implovec!,  being  now  worked  by  a  dynamo-machine 
neighing  4  cwt.  When  the  cisterns  at  the  house,  the 
gmrdens,  and  the  farm  require  filling,  the  pumps  are 
itarted  by  simply  turning  the  commutator  at  the 
»gine  station,  and  in  like  manner  the  mechanical 
>perations  of  the  farm  already  referred  to  are  accom- 
Mished  by  one  and  the  same  prime  moves*  It  would  be 
li£Bcalt  in  this  instance  to  state  accurately  the  per- 
»ntage  of  power  actually  received  at  the  distant  station, 
rat  in  trying  the  same  machines  under  similar  circum- 
ttanoes  of  resistance  with  the  aid  of  dynamometers  as 
nuch  as  60  per  cent,  has  been  realised.  In  conclusion, 
I  have  pleasure  to  state  that  the  working  of  the  electric 
ight  and  transmission  of  power  for  the  various  opera- 
:ions  just  named,  are  entirely  under  the  charge  of  my 
lead  gardener.  Mr.  Buchanan,  assisted  by  the  ordinary 
staff  of  under  gardeners  and  field  labourers,  who 
9r6bably  never  bdFore  heard  of  the  power  of  electricity. 
Electric  transmission  of  power  may  eventually  be 
ipplied  also  to  threshing,  reaping,  and  ploughing. 
These  objects  are  at  the  present  time  accomplished  to 
I  large  extent  by  means  of  portable  steam  engines,  a 
:lass  of  engine  which  has  attained  a  high  degree  of 
perfection,  but  the  electro-motor  presents  the  great 
advantage  of  lightness,  its  weight  per  horse-power 
>eing  oiuy  2  cwt.,  while  the  weight  of  a  portable  engine, 
irith  its  bioiler  filled  with  water,  may  be  taken  at  15  cwt. 
per  horse  power.  Moreover  the  portable  engine  requires 
I  continuous  supply  of  water  and  fuel,  and  involves 
ikilled  labour  in  the  field,  while  the  electrical  engine 
receives  it  food  through  the  wire  (or  a  light  rail  upon 
irhich  it  may  be  made  to  move  about)  from  the  central 
station,  where  power  can  be  produced  at  a  cheaper 
rate  of  expenditure  for  fuel  and  labour  than  in  the 
ield.  The  use  of  secondary  batteries  may  ahso  be 
resorted  to  with  advantage  to  store  electrical  energy 
vhen  it  cannot  be  utilised.  In  thus  accomplishing  the 
irork  of  a  farm  from  a  central  power  station,  consider- 
ible  savings  of  plant  and  labour  may  be  effected ;  the 
engine  power  will  be  chiefly  required  for  day  work, 
wd  its  nieht  work,  for  the  purposes  of  electro-horticuU 
,ure,  willbe  a  secondary  utilisation  of  the  establish- 
nent,  involving  little  extra  expense.  At  the  same 
lime  the  means  arc  provided  of  lighting  the  hall  and 
ihnibberies  in  the  most  perfect  manner,  and  of  pro- 
lucing  effects  in  landscape  gardening  that  are  strikingly 
wautituL 


THE   ELECTRIC    DISCHARGE   THROUGH 

COLZA  OIL. 


By  A.  MACFARLANE,  M.A.,  D.Sc,  F.R.S  E. 
(Read  before  the   British  Association,    Sept.,  x88i.) 


Thb  electrical  properties  of  colza  oil  which  I  have 
xamined,  are  its  dielectric  strength,  and  some  pheno- 
nena  which  accompany  the  passage  of  the  spark.    By 


the  dielectric  strength  of  a  substance  I  mean  the  ratio 
of  the  difference  of  potential  required  to  pass  a  spark 
through  the  substance  to  that  required  to  pass  a  spark 
through  air  under  the  same  conditions.  The  electrodes 
used  were  two  parallel  brass  plates,  each  4  inches  in 
diameter.  When  comparing  the  gases,  the  standard 
distance  of  the  plates  chosen  was  5  mm.  In  the  case 
of  liquids  it  is  convenient  to  observe  from  a  shorter  dis- 
tance, and  reduce  the  result  by  the  law  which  previous 
experiments  of  mine  have  established,  namely,  that  in 
the  case  of  the  discharge  between  parallel  plates  through 
a  liquid  dielectric  the  difference  of  potential  requirod 
is  proportional  to  the  distance  between  the  plates. 
(Tians.  R.S.E.,  vol.  xxix.  p.  563.)  One  set  of  obser- 
vations gave  the  ratio  for  colza  oil  to  be  27  ;  another 
gave  2*5.  Hence  2'6  may  be  Uken.  The  specific 
gravity  of  the  colza  oil  is  '91.  I  have  now  obtained 
the  following  table  of  dielectric  strengths  for  liquids 
(air  being  unity). 


Substance. 


Dielectric  Strength. 


Paraffin  Oil 

Oil  of  Turpentine... 
Paraffin  (liquefied). 

Olive  Oil 

Colza  Oil 

Ether 

Spirit  of  Wine 

Absolute  Alcohol.. 
Water 


37 
40 

3'5 
2-6 


Reciorocal  ofRelathre 
Striking  Distance. 


26 


7-8 
8-0 

I3'0 

1 1-6 


The  values  given  in  the  third  column  were  published 
by  Masson.  He  found  by  the  method  of  Faraday  the 
relative  striking  distance  for  the  substance  with  respect 
to  that  for  air,  and  the  entry  gives  the  reciprocal  of 
that  ratio.  He  used  balls  for  electrodes  ;  in  such  a  case 
the  difference  of  potential  is  proportional,  not  to  the 
distance  between  the  balls,  but  to  the  square  root  of 
that  distance.  In  the  case  of  oil  of  turpentine,  which 
has  been  examined  by  both  methods,  this  relation  is 
verified  exactly. 

The  passage  of  the  spark  was  accompanied  by  the 
formation  of  gas-bubbles,  but  there  was  no  deposition 
of  solid  particles.  As  the  four-inch  plates  were  placed 
horizontally  in  the  oil,  a  bubble  produced  by  a  discharge 
was  prevented  from  escaping  by  the  upper  plate.  When 
the  upper  plate  is  again  electrified,  such,  a  bubble 
behaves  in  the  following  manner  :  If  it  is  large  enough, 
it  will  extend  itself  between  the  plates ;  but  if  it  is 
smaller  it  takes  the  form  of  an  acorn  with  a  flat  base, 
the  base  resting  on  one  or  other  of  the  plates.  When 
the  upper  plate  is  charged  positively,  the  bubble  is 
repelled  so  as  to  place  its  base  on  the  lower  plate  ; 
when  the  electricity  is  changed  to  negative  the  bubble 
remains  with  its  base  on  the  upp^r  plate.  A  reversal 
of  the  order  of  the  charging  did  not  change  the  effect. 
After  a  few  electrifications  a  sufficient  number  of  solid 
particles  collects  to  form  a  chain ;  and  thus  interferes 
with  the  phenomenon,  the  bubbles  then  being  lengthened 
out  in  a  remarkable  manner,  but  never  repelled  to  the 
lower  plate. 

When  the  upper  plate  was  charged  negatively,  gas 
bubbles  appeared  to  me  to  rise  from  the  lower  plate,  as 
if  they  had  been  formed  there.  To  test  this  point 
further  I  took  some  sparks  between  two  smaller  discs 
placed  vertically  in  the  oil.  The  gas-bubbles  were 
observed  to  rise  up  at  the  negative  surface,  as  if  they 
had  been  formed  at  the  positive  surface,  and  had  been 
repelled  or  carried  straight  across  and  then  rose  up  at 
the  negative  surface.  When  the  spark  was  taketi 
between  two  points  bent  at  x\^\.  -axi^^^X.^N-Hi^x^a^'s* 
dipping  mlo  IVie  o\\»  \.Vv^\iM\i\A«iHi^T^^«swt^\.^^«a^'^ 
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out  in  the  diieetion  from  Che  pasttively  charged  point, 
and  to  circulate  round  the  earth-rod  before  rising  to  the 
surface.  These  phenomena  indicate  that  the  bubble 
is  positively  electrified. 


OM  THE  APPLICATION  OF  ELECTRICITY 
TO  THE  LOCALISATION  OF  A  BULLET  JN 
A  WOUND. 


By  \V.  n.  PREECG.  F.R.B. 


Any  appliCAlion  of  electricity  that  can  aid  the  practice 
of  surpTV  and  lead  to  (he  total  suppression  of  pain, 
must  fulm  one  of  the  highest  functions  of  the  act  of 
applying  the  great  forces  of    n.ilure  to  the  wants  of 

I  purpose  to  ihow  how  an  electric  current  can  be 
made  an  invisible  and  immateria]  probe,  localising  the 
position  ot  a  bullet  without  touching  the  human  body 

inflictingthe  slightest  sensation  of  pain.     Electricity 


metallic  mass  has  been  touched  by  the  point  oE  the 
instrument.  The  operation  was  performed,  with  all 
its  pain  to  the  wounded  sufferer,  and  electricity 
was  employed  only  as  an  agent  more  sensitive  than 
the  touch. 

The  conception  of  using  electricity  alone  as  the  tool 
itself  for  this  purpose  occurred  to  Professor  Graham 
Bell  in  Washington.  He  telegraphed  to  me  on  the 
subject  to  consult  with  Professor  Hughes  as  to  the 
use  of  his  iuducCioa  balance  for  the  purpose.  Pro- 
fessor Hughes  threw  his  whole  heart  into  the  mutter. 
Full  directions  were  sent  out  to  Professor  Bell,  who 
was  independently  experimenting  on  the  subject  with 
Mr.  Tainter.  Eiperiments  were  made  by  him  upon 
President  Garfield,  and  there  is  every  reason  to  believe 
that  the  position  of  the  bullet  has  been  unmistakeablj 

(Mr.  Preecethen  proceeded  to  describe  the  principle 
of  the  induction  balance  generally,  and  also  of  the 
apparatus  devised  for  the  special  purpose  of  localising 
the  position  of  a  bullet  in  a  wound.  The  description 
was  similar  to  that  given  on  page  317  of  the  number 
of  Che  Journal  for  August  15th.) 

The  apparatus  admits  of  much  variation  in  form, 
and  I  have  no  doubt  that  Professor  Hughes  will 
shortly  devise  a  practical  form  which  can  be  placed  in 
the  hands  of  any  surgeon. 

Professor  Bell  and  Mr.  Sumner  Tainter  have  worked 
assiduously  at  the  matter,  and  have  considerably 
modified  the  instrument  andincreased  its  sensitiveness. 
They  have  extended  its  range  to  five  inches.  Pro- 
fessor Bell's  report  to  the  surgeons  in  attendance  on 
President  Garfield  is  interesting: — "  I  beg  to  submit  for 
your  information  a  brief  statement  of  the  results 
obtained  here  with  the  new  form  of  induction  balance, 
in  the  experiments  made  this  morning  for  the  purpose 
of  locating  the  bullet  in  the  person  of  the  president. 
The  instrument  was  tested  for  sensitiveness  several 
times  during  the  course  ol  the  experiments,  and  it  was 
found  to  respond  well  to  the  presentation  of  a  flattened 
ballet  at  a  distance  of  about  four  inches  from  the  coils. 
When  the  exploring  coils  were  passed  over  that  part  of 
the  abdomen  where  a  sonorous  spot  was  observed  in 
the  experiments  made  on  July  36th,  a  feeble  tone  was 

Serceived,  but  the  effect  was  audible  a  considerable 
■stance  around  this  spot.  The  sounds  were  too  feeble 
to  be  entireljr  satisfactory,  as  I  bad  1 


much  more  marked  effect.  In  order  to  aseertais 
whether  similar  sounds  might  not  be  obtained  in  other 
localities,  I  explored  the  whole  right  aide  and  bad 
below  the  point  of  entrance  of  theWlet;  bat  no  put 
gave  indications  of  the  presence  of  metal,  except  11 
area  of  about  two  inches  in  diameter,  cootainii^witUi 
it  the  spot  previously  found  to  be  sonorous.  The 
experiments  were  repeated  by  Mr.  Tainter,  vbt 
obtained  exactly  corresponding  results.  Weare,  there- 
fore, justified  in  concluding  that  the  ball  is  located 
within  the  above-named  area.  In  our  preTiniou; 
experiments  we  found  that  a  bullet,  like  the  one  in 
question,  which  in  it)  normal  shape  produced  ao 
audible  effect  beyond  a  distance  of  3}  iocbes,  while  tht 
same  bullet  flattened  and  presented  with  iti  fut 
parallel  to  the  plane  of  the  coils,  gave  indication)  op 
to  a  distance  of  nearly  five  inches.  The  same  ftatteoat 
bullet,  held  with  its  face  perpendicular  to  the  plane  of 
the  coils,  produced  no  sound  beyond  a  distance  of  MS 
inch.  These  facts  show,  that  in  ignorance  of  the 
actual  shape  and  mode  of  presentation  of  the  bullet  t« 
the  exploring  instrument,  thedepth  at  which  the  ballet 
lies  bHieath  the  surface  cannot  be  determined  from  ow 


This  shows  that  much  remains  to  be  done  to  rendtr 
the  iniCrament  practical  and  useful ;  but,  ncrntheltti, 
we  have  clear  evidence  of  a  new  apalicatioo  of  oltc 
tricity,  which  will  be  beneficial  and  vuuable. 


i  SOME    OF   BELL    AND   TAINTER'S    RECENT 
I   RESEARCHES.  AND  THEIR  CONSEQUENCES. 


Tub  author  described  in  general  terms  the  ezperimeet) 
of  Messrs.  Bell  and  Tainter,  intended  to  prove  that 
sonorousness  was  a  univeisa!  property  of  matter,  whes 
submitted  to  the  influence  of  an  mbermittent  beau  of 
light,  and  he  described  particularly  their  instrument  fsr 
determining  and  comparing  the  limit  of  sooorodsneH 
of    any  particular  substance,   and  of    anjr  paiticdir 


1  the 


s  of  the  instrument,  a 


molecular  condition  and  colour  of  that  substance  (r/* 
porous  bodies  were  more  sonorous_than  deose,  dufc 
coloured  than  li^ht,  bcj  It  had  occurred  to  As 
author  that  if,  instead  of  using  two  receints  wilk 
different  snhstaoees  under  the  same  intartaittent  ba^ 
Che  same  substance  srere  used  and  two  diSetent  betas 
employed,  the  comparative  intenMties  of  these  bewf 
might  be  arrived  at  by  the  limit  of  soaorousnen  oflha 
receiver  under  the  influence  of  any  particalar  Uter- 
mitlent  beam.  In  fact,  that  a  photometer  might  tba) 
be  constructed,   in  which  light  intensities   (or  r-**" 


the  lights  fell    upon   a   standard    sensltire    1 

Rough  experiments,  in  which  Dr.  S.  P.  Thompson  b*d 
assisted  the  author,  gave  ground  for  the  cometnct)  *f 
this  view,   but  the  mstrument  would  not  be  at  *ll  * 

delicate  one. 


A    CONTRIBUTION    TO    THE    HISTORY  OF 
SECONDARY  BATTERIES. 


The  surprising  effects  realised  by  Faure  give  particolir 
interest  at  the  present  time  to  the  general  subject  ft 
secondarr  batteries  and,  it  may  not  be  u  '  '— " 
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ccount  of  some  early  attempts  in  this  direction 
:h  I  have  been  connected, 
rliest  and,  as  rec^ards  its  principle  of  action, 
:  perfect  and  admirable  form   of  secondary 
;,  he  ventured  to  think,  that  proposed  by  Sir 
Grove  as  early  as  1841.     It  consisted,  as  is 
rn,  of  two  test  tubes  with  a  strip  of  platinised 
suspended  in  each  from  an  electrode  passing 
:he  tube,  the  two  tubes  dipping  with  their  open 
I  a  trough  filled   with  acidulated  water, 
ssing    a  galvanic    current   through    such    a 
rogen  is  developed  in  the  one  tube  and  ozvgen 
ler  in  the  well-known  proportions,  and  it  the 
e  disconnected,  and  the  electrodes  be  connected 
I  of  a  wire,  with  a  galvanometer  of  high  resis- 
will  be  found  that  a  continuous  current  is  pro- 
:ceeding  a  Daniel!  element  in  electro-motive 
ich  current  continues  to  flow  until  the  whole  of 
I  accumulated  previously  in  the  tubes  by  means 
Ivanic  current  have  recombined.    The  current 
sed  necessarily  equals  that  by  which  the  de- 
ion    was    effected,   barring    only    losses   by 
8,  which,  in  the  case  of  Grove's  gas  battery, 
the  utmost  reduction.    The  drawback  to  any 
use  that  could  be  made  of  the  Grove  gas 
is  that  the  active  surface  of   triple  contact 
the  metal,  the  acidulated  water,  and  the  gas  is 
gly  small,  and  consequently  that  the  amount  of 
0  be  got  from  such  a  battery  in  a  given  time 
o  small  for  practical  use. 
year  1852  the  problem  was  put  to  me  whether 
modification  of  the  Grove  gas  battery,  it  would 
ossible  to  obtain  larger  effects,  and,  applying 

0  the  question,  I  undertook  a  series  of  ezperi- 
he  results  of  which  were  embodied  in  a  report, 
as  deemed  satisfactory  at  the  time,  but  has 
sen  published.  Now,  however,  these  results 
:o  reassume  some  practical  value.  Starting 
Grove  battery,  I  endeavoured  to  obtain  a  form 
>de  presenting  a  large  surface  of  triple  contact. 

1  appeared  ill-suited  for  the  attainment  of 
object,  and  I  consequently  directed  my  attention 
n,  such  as  is  deposited  in  gas  retorts,  as  being 
!r  material,  and  one  that,  owing  to  its  porosity 
ghness  of  surface,  seemed  well  calculated  for 
ilopment  of  surface  action.  Two  pieces  of 
bon  inserted  into  inverted  glass  tubes  similarly 
rips  of  platinum  already  referred  to,  gave  rise 
Its  of  larsier  qoantitive  effect,  although  some- 
Eerior  in  intensity  to  those  produced  by  the 
I  strips.  The  intensity,  however,  was  greatly 
d  by  subjecting  the  carbons  previous  to  use  to 
s  of  platinisation,  or  galvanic  deposition  of 
ent  platinum  on  their  surfaces.  The  next  step 
iit  carbon  into  the  shape  of  tubes  open  at  one 

closed  at  the  other.  A  number  of  these  tubes 
erted  in  a  square  box  of  gutta-percha  in  rows 
igthe  box  alternately  in  one  direction  and  the 
le  box  being  ultimately  placed  edge-ways  and 
sd  with  two  chambers  covering  respectively  the 
ds  of  the  two  series  of  tubes.  By  filling  these 
mbers,  the  one  with  oxygen,  the  other  with  hv- 
^as,  and  filling  the  square  box  containing  the 
th  acidulated  water,  I  succeeded  in  converting 
re  carbon  surfaces  into  surfaces  of  triple  contact 
•n,  acidulated  water,  and  oxygen  and  hydrogen 
•ectively,  owing  to  the  porosity  of  the  material 
ibes  ;  and  it  was  only  necessary  to  connect  the 
osed  and  protruding  ends  of  the  tubes  by  means 
in  order  to  constitute  the  arrangement  of  a  gas 
of  considerable  power.  Nevertheless,  the  cur^ 
I  insufficient  for  my  purpose,  though  care  had 
cen  to  platinise  the  tubes. 


With  a  view  of  increasing  the  potential  of  th«  cur- 
rents, I  directed  my  attention  to  the  peroxides  of 
metals,  and  soon  found  that  peroxide  of  lead  was  the 
one  giving  the  greatest  promise  of  results.  The  tubes 
were  plunged,  after  drying,  into  a  strong  solution  of 
acetate  of  lead,  then  dried  and  heated  to  a  dull  redness, 
and  again  immersed  in  the  lead  solution.  After  repeat- 
ing this  process  several  times,  they  were  placed  in 
position,  and  a  strong  battery  current  was  passed 
through  them,  by  which  the  lead  was  converted  into 
peroxide.  The  increase  of  current  resulting  from  this 
mode  of  treatment  was  so  remarkable  that  I  was  able 
to  effect  the  decomposition  of  water  by  means  of  one 
such  carbon-lead  gas  battery  by  connecting  it  to  a 
voltameter.  No  reliable  methods  of  ascertaining  the 
potential  of  the  current  were  available  at  that  time, 
but,  judging  by  the  results,  the  power  of  two  volts  must 
have  been  reached. 

It  was,  however,  found  difficult  to  obtain  a  supply  o£ 
carbon  tubes  of  the  right  degree  of  porosity,  and  I 
therefore  fell  back  on  a  simpler  form  of  battery,  con- 
sisting of  two  bars  or  rods  of  dense  carbon,  upon  each 
of  which  a  long  series  of  thin  laminae  of  porous  carbon, 
pierced  laterally  by  holes  to  admit  the  carbon  rod,  were 
strung,  a  certain  distance  between  the  Iamin«  being 
insured  by  washers  of  the  same  material.  Two  such 
bars  of  carbon  with  their  laminae  were  placed  side  by 
side  in  a  cylinder  of  gutta-percha  with  a  diWding 
diaphragm  of  porous  clay,  and  constituted,  wh€tn 
impregnated  with  peroxide  of  lead,  a  powerful  galvanic 
cell.  The  power  of  the  cell  depended  more,  however, 
on  the  power  and  time  of  application  of  the  exciting 
current  than  upon  the  gases  admitted  into  the  cylinder, 
showing  that  it  was  chiefly  due  to  the  presence  of  the 
peroxide  of  lead  formed  by  the  exciting  current. 

These  exciting  currents  produced  by  a  Grove  nitric- 
acid  battery  were,  however,  too  expensive  to  render  the 
secondary  battery  available  for  practical  purposes, 
whereas  by  the  use  of  dynamo  currents,  results  might 
have  been  obtained  comparable  to  those  obtained  by 
means  of  the  Faure  batter)-.  By  the  substitution  of 
porous  carbon  for  sheet  lead  in  the  secondary  battery 
of  the  present  day,  the  intervening  layers  of  felt  would 
be  dispensed  with,  and  a  large  amount  of  active  surface 
be  aggregated  in  a  comparatively  small  space. 


THE  PROPER  PROPORTIONS  OF  RESISTANCE 
IN  THE  WORKING  COILS,  THE  ELECTRO^ 
MAGNETS,  AND  THE  EXTERNAL  CUR- 
RENTS OF  DYNAMOS. 


By  Sir  WILLIAM  THOMSON,  F.R.S. 
(Read  before  the  British  Association,  Sept.,  x88x.) 

If  R  be  the  resistance  of  the  electro-magnet,  R^  the 
resistance  of  the  working  coil,  then  the  question  is,  how 
ought  R  and  R|  to  be  proportioned  to  make  the  ratio  of 
waste  to  work  a  minimum.  For  the  ordinary  dynamo, 
the  result  of  the  investigation  shows  that  r^  should  be 
somewhat  greater  than 

2 
the  exact  value  depending  upon  the  mag^netic  sus- 
ceptibility of  the    iron  in  the    machine,  the    forms, 
magnitudes,  and  relative  positions  of  the  wire  on  the 
machine,  &c.,  &c.,  quantities  which  cannot  be  deter- 
mined theoretically.     In  the  shunt  dynamo,  if  s  be  tVkft. 
resistance  connecting  the  tftttcvVtoX-^  c\  ^^  Tcc^>Stv\»>^> 
then  It  IS  \>est  lo  Vvvie  ^^^toxxm^X^Vj  ^  =^  >4  ^^v- 
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ON  SOME  USES  OF  FAURE'S  ACCUMULATOR 
IN  CONNECTION  WITH  LIGHTING  BY 
ELECTRICITY. 

By  Sir  W.  THOMSON.  F.R.S. 
(Read  before  the  British  Association,  Sept  ,  x88x.) 

The  largest  use  of  Faure's  accumulator  in  electric 
lighting  was  to  allow  steam  or  other  motive  power  and 
dynamos  to  work  economically  all  day,  or  throughout 
the  twenty-four  hours  where  the  circumstances  were 
such  as  to  render  this  economical,  and  storing  up  energy 
to  be  drawn  upon  when  the  light  was  required.  There 
was  also  a  very  valuable  use  of  the  accumulator  in  its 
application  as  an  adjunct  to  the  dynamo,  regulating  the 
lignt-eiving  current  and  storing  up  an  irregular  surplus 
in  such  a  manner  that  stoppage  of  the  engine  would  not 
stop  the  light,  but  only  reduce  it  slightly,  and  that  there 
would  always  be  a  good  residue  of  two  or  three  hours' 
supply  of  full  lighting  power,  or  a  supply  for  eight  or 
ten  hours  of  light  for  a  diminished  number  of  lamps. 
He  showed  an  automatic  instrument  which  he  had  de- 
signed and  constructed  to  break  and  make  the  circuit 
between  the  Faure  battery  and  the  dynamo,  so  as  auto- 
matically to  fulfil  the  conditions  described  in  the  paper. 
This  instrument  also  guarded  the  coils  of  the  dynamo 
from  damage,  and  the  accumulator  battery  from  loss, 
by  the  current  flowing  back,  if  at  any  moment  the  electro- 
motive force  of  the  dynamo  flagged  so  much  as  to  be 
overpowered  by  the  battery. 


ON  THE  ECONOMY  OF  METAL  IN  CON- 
DUCTORS OF  ELECTRICITY. 

By  Sir  W.  THOMSON,  F.E.S. 
(Read before  the  British  Association,  Sept.,  x88x.) 


The  most  economical  size  of  the  copper  conductor  for 
the  electric  transmission  of  energy,  whether  for  the 
electric  light  or  for  the  performance  of  mechanical 
work  would  be  found  by  comparing  the  annual  interest 
of  the  money  value  of  the  energy  lost  in  it  annually  in 
the  heat  generated  in  it  by  the  electric  current.  The 
money  value  of  a  stated  amount  of  energy  had  not  yet 
begun  to  appear  in  the  City  price  lists.  If  ;( lo  were 
taken  as  the  par  value  of  a  horse-power  night  and  day 
for  a  year,  and  allowing  for  the  actual  value  being  greater 
or  less  (it  might  be  very  much  greater  or  very  much 
less)  according  to  circumstances,  it  was  easy  to  estimate 
the  right  quantity  of  metal  to  be  put  into  the  conductor 
to  convey  a  current  of  any  stated  strength,  such  as  the 
ordinary  strength  of  current  for  the  powerful  arc  light, 
or  the  ten -fold  strength  current  (of  240  webers)  which 
he  (Sir  William  Thomson)  had  referred  to  in  his  address 
as  practically  suitable  for  delivering  21,000  horse-power 
of  Niagara  at  300  miles  from  the  fall. 

He  remarked  that  (contrary  to  a  very  prevalent  im- 
pression and  belief)  the  gauge  to  be  chosen  for  the 
conductor  does  not  depend  on  the  length  of  it  through 
which  the  energy  is  to  be  transmitted.  It  depends  solely 
on  the  strength  of  the  current  to  be  used,  supposing 
the  cost  of  the  metal  and  of  a  unit  of  energy  to  be 
determined. 
Taking  the  cost  of  copper  at  £^0  per  Ion,  and  x.\ie 


cost  of  horse- power  the  same  as  above,  then  if  the 
electric  work  is  carried  on  through  a  conductor  for  12 
hours  of  every  day  in  the  year,  it  would  be  most 
economical  to  have  a  wire  whose  sectional  area  is 
about  one-fiftieth  the  strength  of  the  conveyed  current 
in  webers. 


ILLUMINATING  POWERS  OF  INCANDESCENT 
VACUUM  LAMPS  WITH  MEASURED  POTEN- 
TIALS  AND  MEASURED  CURRENTS. 


\ 


By  Sir  W.  THOMSON  and   JAMES   T.  BOTTOMLEY. 
B  ead  before  the  British  Association,  Sept.,  f  88z.) 

The  electro-motive  force  used  in  these  experiments  was 
derived  from  Faure  secondary  batteries,  kindly  supplied 
for  the  purpose  by  the  Soci^ti^  la  Force  et  la  Lumine 
in  their  London  ofBce. 

Two  galvanometers  were  used  simultaneously,  om 
called  the  potential  galvanometer  for  measuring  the 
difference  of  potentials  between  the  two  terminals  of 
the  lamp,  the  other  (called  the  current  galvanometer), 
for  measuring  the  whole  strength  of  the  current  throofh 
the  lamp. 

The  potential  galvanometer  had  for  its  coil  several 
thousand  metres  of  No.  50  (B.W.G.)  «ilk-covercMi  wiit 
(of  which  the  copper  weighs  about  -^  gramme  per  metit^ 
and  therefore  has  resistance  of  about  3  ohms  per  metie). 
Its  electrodes  were  applied  direct  on  the  platinum  ter- 
minals of  the  lamp. 

The  current  galvanometer  had  for  its  coU  a  sincle 
circle  of  about  10  centimetres  diameter  of  thick  mat 
placed  in  the  direct  circuit  of  the  lamp,  by  meaos  of 
electrodes  kept  close  together  to  a  sufficient  distance 
from  the  galvanometer  to  insure  no  sensible  actios  ot 
the  needle  except  from  the  circle  itself.  The  directiie 
force  on  the  needle  which  was  produced  by  a  large  semi- 
circular horse-shoe  magnet  of  small  sectional  area  was 
about  2i  c.|^.s.,  or  15  times  the  earth's  horiiontal  mtg* 
netic  force  m  London.  This  arrangement  wouU  haie 
been  better  for  the  potential  galvanometer  also  than  the 
plan  actually  used  tor  it,  which  need  not  be  descrikd 
here.  The  scale  of  each  galvanometer  was  fradnted 
according  to  the  natural  tangent  of  th6  angle  of  deflec- 
tion, so  that  the  strength  of  the  current  was  fimplf 
proportional  to  the  number  read  on  the  scale  in  aach 
case. 

Three  lamps  were  used,  Nos.  II.  and  III.  of  a  lafgef 
size  than  No.  I.  The  experiment  was  continued  vitb 
higher  and  higher  potentials  on  each  lamp  till  itscarboa 
broke. 

The  illuminating  power  was  measured  in  the  simpkil 
and  easiest  way  (which  is  also  the  most  accniate  asd 
trustworthy),  by  letting  the  standard  light  and  the  leap 
to  be  measured  shed  their  lights  nearly  in  the  aaflo 
direction  on  a  white  ground  (a  piece  of  white  paper  ims 
used) ;  and  comparing  the  shadows  of  a  suitabe  object 
(a  pencil  was  used) ;  and  varying  the  distauace  of  the 
standard  light  from  a  white  ground  till  the  iUmwi^- 
tions  of  the  two  shadows  were  judged  equaL  The 
standard  used  was  a  regulation  "  standard  candle^*'  bon- 
ing 1 20  grains  of  wax  in  the  hour.  The  bumiog  vas 
not  actually  tested  by  weighing ;  but  it  was  no  dosbt 
very  nearly  right ;  nearly  enough  for  oar  panose,  wbick 
was  an  approximate  determination  of  the  illamiaatii{{ 
powers  of  each  lamp  through  a  wide  range  of  ctoctik 
power  applied  to  it.    The  following  results  wcieob* 
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volatilisation   of   the   carbon    when  too  high  electric 
power  came  to  be  applied. 

The  dursbilitjr  of  the  lamp  at  anj  particular  power 
must  be  tested  by  months'  experience  before  the  proper 
intensity  (or  economy  can  be  determined. 


ROTATIONAL  CO-EFFICIENT  IN  METALS. 


This  paper  had  reference  lo  a  discovery  made  about 
two  years  ago  at  the  Joha  Hopkins  University,  Balti- 
more, by  which  it  was  shown  that  when  a  conductor 
bearing  a  current  of  electricity  is  subjected  to  a  mag- 
netic force  at  right  angles  Co  the  direction  of  the 
current  a  transverse  electro-motive  force  is  set  up  in 
this  conductor,  the  direction  of  the  transverse  force 
being  perpendicular  to  the  plan  of  the  primary  cur< 
rent  and  the  magnetic  force.  The  term  "  rotation 
co-efficient,"  as  here  used,  means  the  transverse 
electro -motive  which  would  be  set  up  in  a  conductor 
oE  square  section  of  unit  area,  bearing  Ihe  unit  electric 
current,  when  acted  upon  by  the  unit  ma|^etic  force- 
Several  articles  upon  this  subject  have  already  been 
published  )  but  the  present  communication  gives  same 
newly  discovered  facts  connected  with  the  matter. 

Sir  Wm.  Thomson  said  this  was  by  far  the  moat 
important  work  of  the  arcttons. 


ELECTRIC  LIGHTING  FOR  COAL  MINES. 


Mr.  jANiBSONsaid  thatin  the  discussion  which  followed 

the  eihibition  of  Swan's  lamp  at  Ihe  seirfe  of  telegraph 
engineers  in  October  last.  Professor  Tyndall  remarked 
that  probably  this  form  of  incandescent  lamp  could  be 
adapted  for  use  in  coal  mines  as  a  safely  lamp.  Since 
then  two  practical  trials  had  been  made  with  that  object 
in  view—one  at  Pleasley  Colliery,  near  Nottingham,  by 
Messrs.  R.  E.  Crompton  &  Co.,  in  conjunction  with 
Swan's  Electric  Light  Company,  about  the  middle  of 
Jone  ;  the  other  al  Earnock  Colliery,  near  Glasgow,  by 
Messrs.  D.  and  G.  Graham,  of  Glasgow,  for  Mr.  Watson. 
the  proprietor,  on  August  9  and  1 1.  These  trials  bad 
created  or-  — '■■  -   -" — ■■="  '•■■•  -' :-'  -- 
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igfiting  bad  to  be  produced  a 
maintained  were  new,  and  differed  in  many  respects 
from  those  in  which  it  was  now  being  carried  oat 
above-ground  in  our  halls,  houses,  and  open  Spaces. 
Dangers  and  diHicuIties  peculiar  to  the  situation  had  to 
be  guarded  against  or  overcome,  such  as  explosive 
gases,  subsiding  walls  or  seam  roofs,  continuous  dark- 
ness, &C.  Long  lengths  of  leading  wire  had  to  be  dealt 
with,  involving  many  branches  or  offshoots,  requiring 
considerable  mechanical  skill  and  still  more  electrical 
knowledge  before  a  suitable  distribution  of  the  electric 
current  was  effected  and  the  desired  uniformity  and  in- 
tensity of  light  obtained.  Particular  interest  was  at 
present  being  manifested  by  mine  owners,  managers, 
and  engineers  to  know  the  commercial  value  ofthe 
light,  or,  in  other  words,  whether  the  possible  Increased 
light  and  safely  of  Swan's  lamps  over  the  roettmd!^ 
hitherto  adopted  woiAiit^i\Vwi.Mi.tJ3n\™6.-i  mA-'™.*-'^ 
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increased  output  of  coal  for  the  same  expense  of  labour. 
Again,  a  general  and  public  interest  was  always 
awakened  in  this  country  when  anything  was  done  or 
even  attempted  to  be  done  for  the  benefit  of  our  fellow- 
creatures,  and  more  especially  when  this  attempt  was 
directed  in  aid  of  men  who  toiled  from  morning  to 
night  or  night  to  momins;  in  the  ever  dark,  dingy,  and 
dismal  bowels  of  the  earth  in  order  to  provide  us  with 
the  means  of  supplying  ourselves  with  coal.  Mr. 
Jamieson  reviewed  in  detail  what  had  been  done  at 
Pleasley  and  Earnock  Collieries,  explaining  the  appa- 
ratus  and  appliances  adopted  at  the  latter  by  means  of 
a  lar^e  wall  diagpram,  which  he  had  made  from  a  scale 
plan  kindly  sent  to  him  by  Mr.  Gilchrist,  the  manager 
of  Earnock.  He  showed  working  models  of  strong 
miners'  lanterns  encasing  Swan's  lamps,  and  of  air- 
tight contact-makers  of  various  designs  and  patterns 
for  preventing  the  inevitable  spark  (which  always  takes 
place  upon  disconnecting  leading  wires  or  lamps),  from 
causing  danger  in  a  fiery  mine.  He  pointed  out  and 
showed  by  calculation  and  sketches  on  the  blackboard 
that  the  plan  of  joining  up  another  of  Swan's  lamps  in 
single  parallel  with  a  self-exciting  Gramme,  Siemens, 
or  other  form  of  dynamo-machine,  was  neither  the 
most  economical  nor  handy  for  management  from  the 
fact  that  the  lamps  required  to  be  specially  ordered 
and  made  a  slightly  decreasing  resistance  in  proportion 
to  their  distance  along  the  main  leads  from  the 
generator,  and  that  without  a  costlv  and  delicate  cur- 
rent-regulator, there  was  considerable  risk  of  spoiling 
the  remaining  lamps  upon  turning  out  a  number  of 
them.  He  said  the  plan  of  introducing  an  equivalent 
resistance  to  that  of  the  lamps  turned  out  was  equivalent 
to  throwing  away  so  much  energy  or  coal,  because  the 
resistance  so  introduced  absorbed  power  equal,  in  fact, 
to  that  of  the  lamp  or  lamps  which  it  replaced.  Finally, 
he  gave  several  plans  for  joining  up  the  lamps  which, 
in  his  opinion,  were  more  economical  and  better ;  and 
he  stated  that  by  using  Siemens'  dynamo  excitors  with 
their  alternate  current  machines,  the  danger  accruing 
from  suddenly  turning  out  a  number  of  lamps  was 
avoided,  as  the  electromotive  force  remained  practically 
constant  with  a  low  resistance  lead  and  generator  coil, 
and  therefore  the  current  passing  the  remaining  lamp 
or  lamps  was  alwa}-^  the  same.  For  example,  if  49 
lamps  out  of  50  were  suddenly  switched  out  of  circuit, 
the  remaining  lamp  would  not  be  endangered,  and 
would  have  the  same  current  passing  through  it  and 
give  the  same  light  as  before.  He  reviewed  in  detail 
the  most  approved  mechanical  and  electrical  apparatus 
for  installing  electric  lighting  in  coal  mines,  and 
mentioned  that  he  had  found  by  experiment  that  good 
Swan  lamps  would  give  forth  light  at  the  rate  of  220 
candle-power  per  horse-power  absorbed  by  them. 


THE    LACHAUSSEE-LAMBOTTE     DYNAMO 

MACHINE. 

By  A.  GUEROUT. 


Thb  "  lampes  soleil,"  which  are  in  action  at  the  Palais 
de  r Industrie  in  the  picture-gallery  and  in  the  Belgian 
section  beneath  the  south  gallery,  are  worked  by  a 
peculiar  form  of  machine  devised  by  MM.  Lachaussee 
and  Lambotte,  of  Li^ge. 

A  machine  of  this  description  is  exhibited  beneath 
the  south  gallery,  close  to  the  alternate  current  Gramme 
machines,  and  another  pattern  a  little  further  off,  under 
the  same  gallery.  This  machine  is  represented  in 
perspective  by  fig.  1. 


It  is  composed,  like  the  alternating  current  madiiae 
of  Siemens,  of  a  disc  of  bobbins  of  an  oval  form  (^. 
2)  placed  between  two  circular  rows  of  electro-maf* 
nets.  But  in  the  Lachauss^  machine  it  is  the  electro* 
magnets  and  not  the  oval  bobbins  which  are  movable, 
besides,  these  last  have  plates  of  soft  iron  as  a  core, 
and  consequently  themselves  constitute  true  electro- 
magnets of  a  special  form. 

The  connecting  parts  of  these  bobbins  and  of  the 
pieces  necessary  to  support  them,  form  a  drum  occapy* 
ing  the  centre  part  ox  the  machine.  From  edge  to 
centre  these  oval  bobbins  are  held  between  two  discs  of 
wood  screwed  on  a  central  axle ;  towards  the  circoa* 
ference  they  are  fixed  in  grooves  in  movable  pieces  of 
wood,  p  (fig.  2),  themselves  set  in  openings  in  the  ring 
of  wood  which  forms  the  outside  of  the  drum. 

In  this  way  the  pieces  of  wood  can  easily  be  taken 
out,  and  the  bobbins  can  be  easily  withdrawn  from  the 
drum  and  changes  or  repairs  made  as  required.  The 
extremities  of  the  wire  of  each  bobbin  are  fixed  to 
two  pieces  of  copper,  where  they  are  secured  by  screws. 
To  these  same  pieces  are  fixed  also  the  wires,  b.  b', 
which  pass  together  under  a  lining  of  brass  surround- 
inff  the  drum  and  fixed  by  the  upper  part  of  the  ma- 
chine to  terminals  set  on  a  plate ;  the  same  arrange- 
ment is  adopted  for  all  the  bobbins,  and  each  one  of 
them  has  beneath  the  upper  pl^te  a  pair  of  terminals 
which  correspond  to  them.  Six  strong  tie-pieces  sop- 
port  this  drum  from  each  side,  and  maintain  it  at  an 
equal  distance  from  two  supports,  which  form  the  base 
ot  the  machine. 

The  inducing  electro-magnets,  12  on  each  side, 
are  mounted  on  two  plates  fixed  to  an  axis  and  movable 
with  it.  The  current  arrives  at  the  inductors  by 
two  brushes,  and  these  inductors  are  joined  up  in  ten- 
sion so  that  two  consecutive  electro-magnets  hare 
always  contrary  poles,  and  so  that  the  poles  of  two 
magnets,  facing  each  other  on  either  side  of  the  drum, 
are  likewise  of  opposite  polarity. 

The  apparatus  is  completed  by  a  small  Gramme 
machine  which  excites  the  inductors.  Finally,  large 
oil  cups  keep  the  bearings  properly  oiled. 

As  the  outside  wires  of  each  bobbin  correspond  to 
two  of  the  terminals  of  the  upper  plate,  it  is  ea^  to 
grroup  these  bobbins  in  various  ways.  At  the  exhibition 
the  groups  are  so  arranged  that  one  bobbin  is  taken  for 
one  Tamp,  two  bobbins  for  two  lamps,  and  so  on.  la 
this  arrangement,  care  must  always  be  taken  to  couple 
together  those  bobbins  which,  at  the  same  moment,  ire 
traversed  by  currents  of  the  same  kind ;  and  if  tiieieare 
two  consecutive  bobbins  which  at  the  lame  moment  tie 
traversed  by  currents  of  a  reverse  kind,  the  coBnectioo 
must  be  made  on  to  the  terminals,  so  that  these  cur- 
rents flow  together.  At  the  Palais  de  rindustrie,oneof 
these  machines  works  12  ''lanipes  soleil,"  with  in 
arc  of  20  millimetres.  The  power  absorbed  aoocMditf 
to  a  measurement  made  by  MM.  Wezerand  RidinOM, 
is  equal  to  24  horses. 

The  principal  advantage  of  the  T  BrliBUWil  TlW 
botte  machine  consists  in  the  peculiar  momitiiigQffttB 
induced  bobbins,  which  allows  of  their  betDff  so  «l>|f 
replaced,  and  in  the  facilijhr  with  which  tSflf  eiB^b* 
grouped  in  various  ways.  The  inventora  call  allMiBoB 
to  the  circumstance  that  the  turning  disci  cC  tk 
electro -magnets  having  a  considerable  mass  ptevu^ 
irregularities  from  the  slipping  of  the  driwiag  belt. 

On  the  other  hand  the  rotation  of  these  discs  pro- 
duces a  very  disagreeable  roaring,  but  the  iDventocs  of 
the  "  lampe-soleil,"  who  have  a  licence  for  the  eot- 
struction,  at  Paris,  of  the  machine,  and  who  have  alresff 
made  several  improvements,  think  that  thece  will  be  tO 
difficulty  in  getting  rid  of  the  noise  by  incloung  tbs 
inductors  in  a  peculiar  kind  of  envelope.    It  is  tfSB 
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Bhanicall]',  a  suHicienlly  great 
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*  i»*piifie»nl. 


which  tia>  been  made  with  this  machine  :  tvo  experi- 
ments wece  made,  in  one  oF  which  the  soft  iron  bars 
were  rEinaved  from  the  bobbins,  whilst  in  the  other 
they  were  kept  io.     In  the  httec  case  the  effect  wai 


'     As  regards  the  problem  of  obtaining  the  m 

Ita&Kt  with  the  least  possible  weight,  it  is  certain  that 

|Khe  Lacha.ussEe-LambDtte  machine  is  very  fat  from  a 


khitittii'oC  the  same,  but  there  a 
PmI  eaM  of  repair  are  qaalities  » 
USb  point  of  view  the    maehin- 
pd  vantages. 
[•  We  will   conclude   bj   referring   I 


where  stability 
ight  for.  and  Emm 
posieues    decided 


f^A  Lachaussie-Lambotte  machine  and  sevocal 
"  iampea-soleil  "  are  at  present  at  work  at  the  Royal 
Aquarium,  Westminster.— Ed.  Ttl.  JauT.'\ 


^cbiela. 


The  duties  of  a  tester  of  telegraph  lines  may.  like 
those  of  a  doctor,  be  classed  under  two  heads — the 
first  the  preservation  of  a  healthy  state — the  second 
the  prompt  discovery  and  eradication  of  disease 
when  it  comes  on.  And  just  as  it  is  prc^r  that  a 
medico!  student  should  not  attempt  the  study  oi 


•By  n   R.  Ktn 
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disease  until  he  has  made  himsek*  quite  familiar 
with  the  laws  of  health,  so  it  is  correct  that 
Mr.  Kempe's  book  on  testing  should  commence,  as 
it  does,  with  chapters  on  resistance  coils,  galvano- 
meters, the  Wheatstone  bridge,  &c.,  and  that  the 
consideration  of  the  modes  of  determining  the 
positions  of  faults  should  be  kept  to  the  second 
half  of  the  book.  So  important  indeed  are  the 
methods  employed  in  the  *'  regular  testing "  of 
telegraph  lines  and  instruments,  that  we  propose  to 
confine  the  first  half  of  this  notice  to  the  modes 
used  for  feeling  the  pulse  of  supposed  healthy 
electrical  apparatus,  reserving  for  a  future  number 
the  subject  of  '*  fault  testing." 

The  first  edition  of  the  book  has  been  so  well 
appreciated  that  in  criticising  the  still  more  perfect 
second  edition  our  remarks  must  be  taken  rather 
in  the  light  of  suggestion  for  further  improvemente 
than  as  dispraise,  even  when  they  propose  con- 
siderable change  in  any  part  of  the  subjecL 

In  writing  any  practical  book  at  the  present  day, 
one  of  the  greatest  difficulties  is  to  know  how  much 
elementary  knowledge  one  is  justified  in  assuming 
the  reader  to  possess.  But,  even  although  we  may 
assume  those  who  study  Mr.  Kempe's  b<Mk  to  have 
at  least  some  elementary  knowledge  on  electricity, 
we  think  that  if  it  is  necessary  to  tell  them  what 
Ohm's  law  is,  it  is  certainly  necessary  _  to  also 
explain  what  is  meant  by  the  strength  of  a'current. 
For,  seeing  that  a  current  produces  many  totally 
distinct  ejects,  heat,  chemical  action,  &c.,  there  is 
no  more  reason  why,  a  priori^  the  magnitude  of  any 
one  of  these  effects  should  be  selected  as  the  mode 
of  measuring  a  current  rather  than  any  other.  The 
writer  quotes  Ohm's  law,  much  as  it  is  given  in 
other  books,  but  the  real  gist  of  the  law  is  not  made 
clear.  To  say  that  *'  the  strength  of  the  current 
varies  directly  as  the  electro-motive  force  of  the 
battery  and  inversely  as  the  total  resistance  in  the 
circuit "  is  not  a  law,  but  a  mere  definition,  since, 
unless  a  student  has  previously  grasped  the  idea 
that  electromotive  force  and  resistance  are  things, 
the  magnitude  of  which  have  no  connection  with 
the  particular  strength  of  current  employed,  and 
unless  he  has  a  clear  conviction  that  ordinary 
galvanoscopes  do  not  measure  currents  by  the 
degrees  marked  on  them,  he  will  quite  fail  to  realise 
the  spirit  of  Ohm's  law.  When,  for  example,  it  is 
said  that  the  resistance  of  the  electric  arc  equals 
the  electromotive  force  between  the  carbons  divided 
by  the  current,  this  is  not  an  example  of  Ohm's  law 
since  it  is  a  mere  definition  of  the  resistance  of  the 
arc.  Resistance  in  such  a  case  is  a  mere  name 
given  to  a  ratio— electromotive  force  divided  by 
current — which  for  the  same  distance  between  the 
carbons  actually  varies  with  the  current.  Although 
resistance  unlike  electromotive  force  cannot  be 
measured  without  a  current  flowing  through  the 
circuit,  still  the  pith  of  Ohm's  law  depends  on  the 
resistance  of  a  conductor  being  regarded  as  having 
a  sort  of  independent  existence  quite  apart  from 
the  current. 

Under  the  head  of  resistance  'coils,  the  author 
says,  the  object  of  the  "double  winding"  is  to 
eliminate  the  induced  current.  But  surely,  re- 
membering that  with  the  ordinary  bridge  key  the 
current  is  first  sent  through  the  coils  before  the 
galvanometer  is  put  into  circuit,  and  thus  the 
effects  of  sei/-induction  are  avoided,  the   double 


I 


winding  is  quite  as  much  to  prevent  the  coil» 
acting  as  solenoids,  and  so  causing  a  deflection  os 
a  delicate  galvanometer,  should  they  happen  to  be 
near  it.  Again,  when  it  is  remembered  that  is 
Rangoon,  and  in  other  damp  countries,  carefully 
made  coils  of  5,000  ohms  not  unfrequently  go  dom 
to  3,500  ohms,  is  it  not  giving  a  student  a  wrong 
impression  to  say  that  saturating  the  "  coils  in  hot 
paraffin  wax  thoroughly  preserves  their  insulatioa, 
and  prevents  the  silk  becoming  damp?"  As  farts 
we  are  aware  hermetically  sealing  up  the  coils  is  the 
only  certain  method  of  arriving  at  this  resnk. 
Mr.  Kempe's  instructions  about  attention  beinginid 
that  the  plugs  of  resistance  coils  are  quite  den 
and  put  in  with  a  downward  screwing  motion  ne 
admirable,  but  is  it  wise  to  even  hint  that  the  pings 
should  be  cleaned  with  a  piece  of  glass,  or  eme^ 
paper  before  use,  seeing  how  great  is  the  chanoe 
of  thus  damaging  their  good  fitting  ? 

The  considerations  as  to  the  best  deflections  to 
use  with  a  tangent  galvanometer  are  clearly  ud 
forcibly  given,  and  perhaps  could  only  have  bees 
improved  by  the  important  fact  being  added  that, 
whereas  a  deflection  of  45^  is  the  angle  that  gifts 
maximum  sensibility,  26^  34'  is  that  for  which  the 
error  arising  from  the  needle  not  being  infinitdr 
small  vanishes  altogether  even  for  long  needier 
The  instructions  regarding  the  setting  up  of  a 
Thomson's  reflecting  galvanometer  are  dear  lai 
minute,  but  instinctively  suggest  that  the  writer 
has  not  himself  tried  whether  all  the  precautioai 
mentioned  are  necenary ;  certainly  we  know  thit 
the  rule — a  galvanometer  must  be  set  "  so  that  the 
two  front  levelling  screws  stand  north  and  sooth, 
and  the  front  &ces  east" — is  considered  unneceflwy 
by  the  inventor  of  the  instrument.  Again  if  the 
regulating  magnet  can  be  so  placed  "  that  a  point 
is  reach^  where  the  earth's  magnetism  is  jmt 
counterbalanced,"  will  not  a  student  ask  why  should 
not  a  single  needle  galvanometer  with  the  regulatiog 
magnet  so  placed  that  the  earth's  magnetism  is 
almost  just  balanced,  be  as  sensitive  as  an  astatic 
combination  ?  Indeed  the  relative  advantage  of  a 
single  needle  in  a  weak  field,  and  an  astatic  coffl- 
bination  in  a  stronger  field,  we  do  not  remember  to 
have  ever  seen  treated  in  any  book. 

The  statement  that  in  a  "dead-beat"  galvanometer 
"  the  mirrorj  instead  of  over-shooting  the  mark  uA 
then  recoiling  turns  straight  to  its  proper  poatioa 
and  stops  dead "  fails  to  give  the  exact  action  that 
takes  place  in  a  dead-beat  instrument.  The  red 
fact  is  if  half  the  co-efficient  of  resistance  ii  les 
than  the  sc][uare  root  of  the  acceleration  due  to  the 
magnetic  held  when  the  end  of  the  needle  is  de- 
flected unit  distance  from  the  equilibrium  positioBi, 
then  the  motion  is  necessarily  oscillatory,  but  the 
damping  may  be  very  great  (that  is,  only  a  fev 
vibrations  made  before  rest)  if  the  co-efficient  ii 
but  a  little  less  than  the  squara  root  of  the 
acceleration.  If,  on  the  other  hand,  the  cooffirinn^ 
of  resistance  is  equal  to,  or  greater  than  the  sqitfff 
root  of  the  acceleration  the  needle  only  passes  oooe 
through  the  equilibrium  position,  after  which  it 
reaches  a  position  of  greatest  elongation,  and  then 
returns  towards  the  position  of  equilibrium  which 
it  never  reaches.  But  in  no  case  can  it  be  said 
"  not  to  overshoot  the  mark  and  turn  straight  to  its 
proper  position  and  stop  dead." 

Chapter  IV.  on  shunts  as  well  as  the  descripdoa 
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in  Chapter  XL  of  the  error  arising  from  the  use  of 
shunts  in  measuring  capacity  (and  which  is  so  im- 
portant that  it  merits  a  special  reference  in  the  index) 
IS  remarkably  good ;  indeed  the  author  has  made 
the  subject  of  shunts  so  throughly  his  own  that  any 
student  who  wishes  to  throughly  grasp  this  subject 
should  refer  to  Mr.  Kempe's  book. 

The  paragraph  on  page  52, "If  we  employ  very 
high  resistances  to  measure  a  low  resistance,  a  con- 
siderable alteration  in  the  former  would  produce 
but  little  alteration  in  the  current  flowing  through 
Che  galvanometer,"  is  one  beginners  should  take  to 
heart  so  as  not  to  fall  into  their  habitual  error  of 
attempting  to  weigh  a  few  grains  of  dust  with  a 
weighbridge  suitable  for  weighing  a  railway  truck, 
an  error  which  appears  absurd  enough  when  put  in 
that  form,  but  which  is  constantly  being  made  in 
electrical  measurements  from  a  beginner  forgetting 
that  a  small  coil  of  5,000  ohms  bears  to  the  resistance 
of  a  bit  of  thick  wire  about  the  same  proportion  that 
a  ton  bears  to  the  weight  of  a  few  grains. 

Thomson's  method  of  measuring  the  resistance  of 
a  galvanometer  without  the  employment  of  an 
auxiliary  galvanometer  is  carefully  considered,  and 
"the  best  condition  for  making  the  test, "  as  well 
"  as  the  possible  degree  of  accuracy  attainable, "  en- 
tered into  at  considerable  length,  but  we  do  not  see 
it  mentioned  that  the  method  must  necessarily  in 
practice  be  only  comparatively  rough,  seeing  that  if 
Che  galvanometer  be  sensitive  an  extremely  weak  cur- 
rent must  be  used,  otherwise  the  deflection  will  beofl* 
Che  scale,  in  fact  this  test  has  the  objection  that  was 
possessed  by  the  old  method  of  testing  with  an  elec- 
trometer the  insulation  of  a  cable  by  loss  of  charge. 
If  the  electrometer  was  sensitive  the  potential  to 
which  the  cable  was  charged  had  to  be  very  small, 
and,  although  a  larger  potential  could  be  employed 
if  the  electrometer  was  more  unsensitive,  the  rate  of 
motion  of  the  spot  of  light  over  the  scale  was  not, 
of  course,  thereoy  increased.  Prof.  Jenkins'  inferred 
zero  method, described  by  Mr.  Kempe,  on  page  227, 
was  devised  to  overcome  this  difliculty  ;  but  we  do 
not  think  attention  is  quite  sufliciently  drawn  to  tlie 
fact  that  its  whole  value  consists  in  its  aflbrding 
a  means  of  using  a  high  potential  with  a  delicate  elec- 
trometer and  so  of  obtaining  a  high  degree  of 
sensibility. 

Chapter  VL,  on  the  measurement  of  the  internal 
resistance  of  batteries,  is  extremely  complete,  and 
here,  as  in  all  other  parts  of  the  book,  the  author 
calculates  in  each  case  the  "  best  conditions  for 
making  each  test "  and  "  the  possible  degree  of  ac- 
curacy attainable, "  but  we  cannot  help  noticing 
what  must  strike  a  reader  when  reading  almost  any 
portion  of  this  work,  viz.,  that  a  valuable  addition 
might  have  been  made  by  giving  a  quick  indication  as 
to  which  of  the  many  methods  described  should  be 
practically  employed  in  any  particular  case.  The  same 
remark  applies  to  Chapter  VII.,  on  the  ''Comparison 
of  the  Electromotive  Forces  of  Batteries. "  and 
which  contains  a  carefully  written  account  of  some 
ten  distinct  methods  of  performing  this  test,  for  we 
fiear  that  in  this  embarras  de  richesses  a  student 
would  feel  himself  quite  unable  to  select  the  method 
he  ought  to  adopt. 

Chapter  VIII.,  on  "  the  Wheatstone's  bridge,  "  is 
Tery  complete  and  contains  a  large  amount  of  very 
valuable  information.  As  in  other  parts  of  the 
book  there  is  a    frequent  reference  to  the  work 


done  by  people  in  England — we  presume  it  is  patriot- 
ism which  has  prevented  Mr.  Kempe  referring  to 
the  additions  made  to  our  knowledge  of  the  Wheat- 
stone's  bridge  by  foreigners,  especially  by  Mr. 
Schwendler  of  the  Indian  Government  Telegraph 
Department,  who  has  taken  so  active  a  part  in  de- 
vising methods  of  testing  and  in  carrying  them  out, 
in  fact,  in  reducing  the  testing  of  telegraph  lines  to 
a  science.  But  we  venture  to  think  that  the 
"  equilibrium  method,  "  page  148,  the  calculation  of 
the  proper  resistance  to  give  to  a  galvanometer  in  a 
Wheatstone  bridge,  page  311,  &c.,  which  are  usually 
attributed  to  Mr.  Schwendler  should  either  have 
been  credited  to  him  or  a  misconception  removed 
by  the  real  names  of  their  authors  being  given. 

We  agree  with  the  author  in  his  precautions,  page 
176,  "  Particular  care  should  be  taken,  when  procur- 
ing the  keys,  to  see  that  the  terminals,  &c.,  are  not 
flxed  on  the  top  of  the  ebonite  pillars  by  means  of 
bolts  running  right  through  them,  as  in  such  a  case 
the  advantage  of  the  pillars  is  entirely  lost,  and  the 
terminals  might  just  as  well  be  screwed  direct  into 
the  baseboard."  We  would  have  liked  himtoadd — 
nor  should  a  hole  be  ever  bored  right  through  an 
ebonite  pillar,  since  although  the  screw  holding  on 
the  terminal  at  the  top  does  not  touch  the  screw 
which  is  put  in  from  below,  to  fasten  the  ebonite 
pillar  to  the  base  board,  still  the  sides  of  the  hole 
may  possibly  be  dirty  with  oily  brass  particles,  so 
that  no  cleaning  of  the  outer  surface  of  the  ebonite 
can  possibly  make  the  pillar  insulate.  Another  wise 
precaution,  it  would  be  well  to  add,  is  that  all  the 
connections  in  a  high  insulating  key  should  be  above 
the  base  board  and  quite  clear  of  it,  since  good  sur- 
face insulation  of  a  pillar  is  useless  if  there  are  badly 
insulated  connecting  wires  imbedded  in  the  base. 

"  A  verv  convenient  form  of  condenser,  manufac- 
tured by  Messrs.  Warden,"  sounds  antique,  and  the 
suggestion  that  "the  shunts  should  be  inclosed  under 
the  glass  shade  so  that  they  may  have  the  same 
temperature  as  the  galvanometer  coils"  is,  we  fear, 
not  a  sufficient  precaution  against  the  error  likely  to 
arise  from  the  considerable  change  in  the  resistance 
of  copper  wire  arising  from  a  small  change  in  tem- 
perature. 

Under  the  head  of  "Joint  Testing"  it  is  stated,  on 
page  262,  that  "  when  possible  it  is  best  to  make 
joint  tests  by  means  of  an  electrometer  as  the 
results  are  always  more  trustworthy  than  those  ob- 
tained by  the  condenser  method,  since  they  are 
free  from  the  error  arising  from  a  small  residual 
charge  in  the  condenser.  But  surely  the  great  value 
of  the  electrometer  when  used  for  joint  testing 
arises  from  the  fact  that  potential  and  not  quantity  is 
measured.  It  may  require  a  considerable  quantity 
of  electricity  to  leak  from  the  joint  into  the  insu- 
lated joint  trough  and  attached  condenser  before  a 
decided  deflection  could  be  obtained  with  even  a 
delicate  galvanometer,  whereas  if  the  joint  trough 
has,  like  the  quadrants  of  the  electrometer,  a  small 
capacity,  the  smallest  leakage  through  the  joint  raises 
the  potential  of  the  insulated  trough,  and  becomes 
noticeable. 

On  page  315,  under  "Specification  for  Manufac- 
ture of  Cable,"  we  find  a  "coating  of  Chatterton's 
compound  being  placed  next  the  conductor  and 
between  each  layer  of  percha.  "  But  would  not  an 
electric  engineer  of  the  present  day  rathftc  fo^tV^NsL 
than  require  the  em^\o^'icv«t\\.  ol  O^^xx.^tva'd^  ^^xsc- 
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pound  ?  Again  ''  an  electrometer  test  for  fall  of 
charge  is  also  sometimes  taken  as  a  check/'  hardly 
represents  the  system  of  testing  [now  employed, 
seeing  that  all  the  tests  both  for  insulation  and 
for  capacity,  made  by  the  engineers,  of  all  the  coils 
used  m  the  construction  of  some  long  submarine 
cables,  have  been  performed  by  the  aid  of  an  electro- 
meter only. 

After  reading  carefully  the  many  chapters  of  this 
book  on  normal  testing  (those  on  iault  testing 
will,  as  already  mentioned,  form  the  subject  of  a 
future  article),  we  find  ourselves  filled  with  admira- 
tion at  the  large  amount  of  most  valuable  informa- 
tion this  book  contains,  but  at  the  same  time  we  do 
not  think  Mr.  Kempe  has  done  himself  justice,  since 
there  are  indications  of  an  apparent  absence,  either 
of  actual  practice  in  testing  or  in  imparting  informa- 
tion to  students,  for  whom  of  course  such  a  book  is 
specially  intended. 

September.  W.  E.  AYRTON. 

JOHN  PERRY. 


ELECTRIC  LIGHT. 

To  the  Editor  of  The  Telegraphic  Journal. 

Sir,— In  your  Journal  for  the  ist  inst.  I  notice  that 
"  Electron  "  seems  to  question  whether  the  incandescent 
lamp  really  possesses  true  illuminating  power  at  all ;  yet 
he  states  that  they  are  perhaps  suitea  "  for  the  small 
cabins  of  ocean  steamers.'  A  visit  to  the  Paris  Exhi- 
bition, where  he  will  see  many  of  the  Swan  lamps,  will 
perhaps  convince  him  that  they  do  possess  some  illu- 
minating power.  Further,  he  states  that  the  "ao  horse- 
power engine  which  drives  60  lights  on  the  Thames 
Embankment  of  over  200  candle-power  each  would 
hardly,  I  believe,  sufiice  to  drive  40  incandescent 
lamps."  If  this  be  so,  all  that  I  can  add  is,  that  elec- 
trical lighting  in  London  must  be  very  far  behind  what 
we  have  in  the  north.  I  know  of  a  certain  form  of 
dynamo-machine  which  will,  with  an  expenditure  of  20 
horse-power  (actual)  light  200  of  Swan's  lamps  and 
furthermore  do  so  without  the  slightest  flicker,  also 
there  is  no  heating  of  the  armature. 

As  to  "  Electron's  "  statement  about  the  illuminating 
power  of  the  lamps  sold,  they  must  be  judged  by  the 
space  lit  up.    The  proof  of  the  pudding  is  in  the  eating. 

If  the  lamp  referred  to  by  "  Electron  "  was  tested  by 
the  ordinary  Bunsen  photometer,  the  results  obtained 
may  be  accounted  for,  as  it  is  useless  in  testing  any 
light  over  100  or  150  candle-power. 

Yours  truly, 

JOHN  E.  CHASTER. 

35,  Ward's  Buildings,  Deansgate,  Manchester. 


Electric  Light  in  the  French  Lighthouses. — 
Four  of  the  most  important  French  lighthouses  have 
already  been  provided  with  very  powerful  electric 
apparatus  and  with  machinery  for  furnishing  sound 
signals  durine  stormy  or  misty  weather.  It  is  proposed 
to  apply  similar  apparatus  to  the  forty-two  others.  The 
total  cost  is  estimated  at  7,000,0001.  (1,400,000  dols.) 
for  the  electricity,  and  i,ooo,ooof.  (200,000  dols.)  for 
the  fog  horns.  This  expenditure  is  very  light  in  view 
of  the  protection  which  it  will  afford  to  the  immense 
capital  represented  by  the  225,000  ships  which  annually 
yj'sit  the  French  harbours.'^Les  Mondes. 


Arctic  Telegraph  Line.-— The  new  snbmarine  cable, 
the  most  northerly  in  Europe,  is  to  be  laid  between 
Thurso,  in  Caithness,  and  Iceland,  passing  by  the 
Faroe  Islands.  The  chief  office  in  Iceland  will  be  tt 
Reikiavik,  and  the  line  will  connect  with  Stappen,  the 
chief  town  of  the  Vester-Amt,  and  with  the  Madmvd, 
in  the  Norder-Amt.  The  estimated  cost  of  the  cable, 
the  plans,  for  which  have  been  prepared  at  Copeobageo, 
is  about  ;f26o,ooo. 

New  Portable  Battery. — A  very  compact  and 
powerful  battery  has  been  recently  patented  by  Mr. 
Marcus  A.  Hardy,  of  Newport,  R.I.  It  is  designed 
for  medical  and  experimental  purposes,  and  is  verj 
convenient  and  portable.  The  battery  comprises 
twenty  elements,  and  the  cells  are  made  in  one  eotiie 
piece  of  hard  rubber,  which  is  known  to  be  in- 
destructible with  proper  use.  The  construction  of  the 
battery  is  such  that  all  of  the  cells  can  be  filled  io 
twenty  seconds  from  the  reservoir  forming  the  base, 
and  the  exciting  fluid  remains  in  contact  with  the  sines 
and  carbons  only  during  use.  Any  number  of  cdls, 
from  one  to  twenty,  may  be  brought  into  use  as  may 
be  required.  The  battery  cell  forms  the  top  to  a 
hollow  base  or  reservoir,  and  from  each  cell  a  smatt 
tube  projects  into  the  hollow  base  nearly  to  the  bottom. 
To  the  base  at  one  end  is  attached  a  stopcock,  to 
which  is  connected  a  rubber  tube  terminating  in  a 
mouthpiece.  At  the  opposite  end  of  the  reservoir 
there  is  a  screw-capped  opening  for  introducing  the 
exciting  liquid.  The  zinc  and  carbon  plates  are 
attach^  to  brass  connecting  pieces  secured  to  a 
common  support  of  hard  rubber.  The  connections  aie 
arranged  so  that  the  zinc  of  one  cell  is  in  electrktl 
communication  with  the  carbon  of  the  next,  and  so 
on  throughout  the  series,  and  plug  connections  maj^be 
inserted  to  cut  out  any  number  of  cells.  The  ilaid  is 
forced  into  the  cells  by  blowing  on  the  tube,  and  is 
retained  by  turning  the  cock.  The  battery  power  is 
greatly  augmented  by  blowing  fluid  into  the  cells  and 
allowing  air  to  rise  in  bubbles  around  the  electrodes. 
This  battery  is  used  in  torpedo  service,  and  is  ex- 
tremely well  adapted  to  laboratory  use. — Scientifc 
American* 

Edison  I  a. — Mr.  Edison  has,  it  is  said,  offered  to 
light  some  shops  at  the  West-end  with  incandescent 
lamps  for  six  months  free  of  all  charge. 

The  great  Edison  dynamo-machine,  which  it  is  said 
will  maintain  1,400  lights,  has  arrived  in  Paris  fro9 
America,  and  will  be  in  the  Exhibition  in  a  few  days. 

The  Electric  Light  by  the  Faurb  Battbht.— 
On  the  16th  ult.  the  first  practical  application  of  stoied 
electricity  to  the  lighting  of  interiors  took  place  in  the 
smoking-room  of  the  Junior  Carlton  Club.  The  roott 
is  ordinarily  lighted  by  a  modified  form  of  sun-bDnCTi 
with  about  25  gas-burners  in  it.  Beneath  this  has  been 
suspended  a  shade  somewhat  like  the  shade  of  an  mn- 
brella,  and  in  this  15  British  incandescent  lam^  tie 
placed.  The  light  given  was  very  much  supenor  to 
gas,  and  the  illumination  of  the  room  was  much  poier 
and  softer,  and  the  light  actually  steadier  than  vith 
gas.  The  electricity  came  from  Faure  accumalajo" 
which  were  placed  in  the  basement  of  the  building. 
These  had  been  charged  at  the  Heddon  Street  worksof 
the  British  Electric  Light  Company,  and  had  been 
brought  into  the  club  only  a  few  hours  before  thelifht» 
ing-up  took  place.  Each  cell  of  the  accumulators  is 
about  15  in.  by  9  in.  by  4  in.  The  number  of  cells  was 
40.  They  were  sufficiently  charged  (by  Grann^ 
machines)  to  last  about  six  hours.  The  light  hu  been 
brought  into  the  club  through  the  desire  of  Mr.  MtniBi 
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etary,  to  give  the  members  the  advantages  to 
ned  from  the  use  of  incandescent  lamps.  The 
in  the  hands  of  the  British  Electric  Light  Com- 
'hose  engineer,  Mr.  Radcliffe  Ward,  personally 
ended  the  work.  The  result  was  pronounced 
ocessful. 

SRAPHic  Communication  with  Lighthouses. 
auisition,  numerously  signed,  has  been  for- 
from  Ramsgate  to  the  Lord  Mayor,  requesting 
iship  to  convene  a  public  meeting  *'  for  the  pur- 
representing  to  her  Majesty's  Government  the 
lecessity  of  establishing  telegraphic  communi- 
rith  the  lightships,  lighthouses,  and  the  shores, 
h  the  object  ot  preventing  great  loss  ol  life 
ur  coast  from  vessels  shipwrecked  or  in  dis- 


«  _ 

Elbctric  Light  in  Norwich. — The  Norwich 
Council  have  agreed  to  accept  the  tender  of 
Crompton  and  Co.,  of  London,  for  lighting 
)f  the  principal  streets  of  the  city  by  means  of 
ty  for  twelve  months  at  a  cost  not  exceeding 
ft  was  stated  that  nearly  one  hundred  gas- 
"Ould  be  superseded,  and  that  the  extra  cost  of 
t  would  be  only  about  ;( 100.  The  cost  of  this 
ent  was,  it  was  explained,  less  than  half  that 
ar  experiments  made  elsewhere ;  and  the  ex- 
t  already  made  in  lighting  the  market-place 
red  eminently  successful. 

graphic  Communication  with  Ronaldshay. 
icial  meeting  of  the  Kirkwall  Town  Council 
I  on  the  24th  ult.,  for  the  purpose  of  considering 
ect  of  telegraphic  communication  with  South 
hay.  The  presence  of  the  s.s.  Dacia  in  the 
I  Scotland  was  considered  opportune  for  the 
f  the  five  miles  of  cable  necessary  for  the  exten- 
d  a  memorial  to  the  Postal  authorities  on  the 
NSLS  decided  on. 

IB  Electric  Light  Company. — At  a  meeting 
>undee  on  the  21st  ult.,  a  provisional  committee 
ointed  to  form  an  Electric  Lighting  and  Power 
y  in  Dundee. 

clerk  to  the  Dundee  Gas  Commissioners 
1  to  a  recent  meeting,  that  he  had  communi- 
ith  the  English  nnd  Scotch  electric  light  com- 
and  the  corporation,  and  that  the  general 
us  of  opinion  received  was  to  the  effect  that 
:ric  light  could  not  and  would  not  be  brought 
eral  use,  and  that  the  gas  companies  and  com- 
trs  should  direct  their  efforts  to  utilising  gas 
d  more.  After  considering  the  whole  matter, 
mittee  resolved  that  no  private  companies  or 
venturers  should  be  allowed  to  supply  the  light 
f  in  Dundee,  and  that  if  the  use  of  the  electric 
s  desired,  the  Commissioners  should  themselves 
L  With  the  view  of  ascertaining  its  suitability, 
cost  of  its  production,  they  instructed  experi- 
>  be  made  at  an  expense  not  exceeding  £200, 

Maxim  Electric  Light. — ^The  Maxim  electric 
about  to  be  introduced  into  the  sorting  rooms 
^inburgh  Greneral  Post  Office. 

Exhibition. — A  Gas  Exhibition,  similar  to  that 
held  in  Glasgow,  was  opened  on  the  19th  ult., 
[arischal  College,  Aberdeen.  The  chief  features 
d's  electric  light,  and  Plntsch's  lighted  buoy. 

Swan  Electric  Light. — A  comparative  test 
Inminating  powers  of  the  Swan  electric  light, 


and  the  Bray  gas  light,  resulted  in  the  former  being 
declared  the  more  brilliant,  but  at  a  cost  four  times 
that  of  the  latter. 

Canadiak  Telegraphy. — A  consolidation  of  Cana- 
dian telqrraph  lines,  long  talked  of,  has  at  last  been 
accomplished.  Henceforth  what  have  been  known  as 
the  Montreal  and  Dominion  Companies  will  virtually 
disappear,  both  having  been  merged  in  the  Great 
North- Western,  with  a  view  to  placing  themselves 
under  the  control  of  the  Western  Union  Company  of 
the  United  States. 

Technical  Class  in  Telegraphy.— A  technical 
class  in  Telegraphy  will  be  commenced  on  October 
19th,  by  Mr.  Macrae  Keith,  of  the  Superintending 
En^neer's  Office  of  the  Postal  Telegraph  Department, 
Edmburgh.  The  class  is  for  the  purpose  of  instructing 
the  Post  Office  staff  of  the  above  town.  The  subjects 
dealt  with  will  be: — "The  construction,  character  and 
difference  of  the  batteries  employed  in  Telegraphy; 
the  measurement  of  electrical  quantities  and  the  appa- 
ratus used  ;  the  systems  in  use  to  increase  the  capacity 
of  wires  for  the  conveyance  of  messages ;  the  various 
modes  of  joining  up  circuits ;  faults— their  nature,  pre- 
vention, and  localisation,  &c."  The  formation  of 
classes  of  this  kind  is  a  move  in  the  right  direction, 
and  we  hope  that  Mr.  Keith's  example  will  be  followed 
in  other  towns. 

Mr.  Sumner  TaintbRi  of  photophonic  celebrity,  has 
recently  patented  in  the  United  States  (No.  243,657, 
dated  May  14th,  1881)  the  telephone  transmitter 
shown   by  the   figure.     The  invention   consists  of  a 


combination  of  a  vibratory  insulating  plate  with  a 
layer  of  conducting  particles  and  conductors,  whereby 
the  layer  can  be  included  in  an  electric  current. 

Electric  Phenomena  observed  on  Drying  Wax- 
Cloth. — H.  Hottenroth. — Wax-cloth  freely  suspended 
in  a  drying-room,  and  exposed  to  a  current  of  hot  air, 
becomes  electric,  probably  by  the  friction  of  the  air. — 
Dingier  s  Journal, 

Considerations  on  Electrogenesis. — By  Signor 
Nicotra. — A  conspectus  of  the  contact,  and  electro- 
motoric  theory  of  the  fundamental  experiments,  and  of 
the  formation  of  the  current.  Recent  facts  and  views 
are  not  taken  into  account. —  Wiedemann's  Beibldtter, 

Potential  Difference  of  the  Electric  Strata 
which  cover  two  Metal  Plates  in  contact  with 
each  other. —  M.  H.  Pellat.— With  the  decrease  of 
pressure  in  all  gases — air,  oxygen,  carbonic  acid,  hydro- 
gen— the  potential  difference  between  copper  and  zinc 
increases.  The  change  is  greatest  in  oxygen,  and 
slightest  in  hydrogen.— WiedemanTCs  BciiliCatUrr. 
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Selenium  Photophone  without  a  Battery. — By 
H.  Kalischer. — A  pencil  of  rays  is  thrown  upon  a  pre- 
paration of  selenium  by  means  of  a  heliostat  or  a 
lens,  which  is  alternately  covered  by  means  of  a  re- 
volving disc  fitted  with  holes.  On  connecting  the 
selenium  apparatus  with  a  telephone  the  latter  sounds. 
The  height  of  the  tone  increases  with  the  speed  of 
rotation  of  the  disc.  When  direct  sunlight  falls  upon 
the  selenium  preparation  a  galvanometer  connected 
with  it  indicates  a  current.  The  lime-light  is  not 
strong  enough.  The  introduction  of  an  alum  plate 
does  not  suspend  the  action,  but  a  solution  of  iodine  in 
sulphuret  of  carbon,  as  also  coloured  glasses  other 
than  yellow  or  light  brown,  have  this  effect. — Weide- 
mantCs  Beiblatter, 

On  the  Changes  of  the  Electro-motive  Force 
AND  THE  Resistance  of  an  Active  Hvdro-electric 
Element. — By  D.  Mazzoto. — The  author  verifies  the 
proposition  that  the  electro-motor  force  decreases 
with  the  increasing  intensity  of  the  current  by  observa- 
tions made  on  a  Leclanche  or  a  Volta  element.  If  the 
parts  of  a  Volta  element  containing  the  electrodes  are 
connected  with  dilute  sulphuric  acid  by  means  of  a 
syphon  the  zinc-platinum  element  is  the  most  variable 
and  the  zinc-carbon  element  the  most  constant.  The 
magnitude  of  the  changes  in  a  zinc-copper  or  a  zinc- 
platinum  element  is  of  the  same  order,  whilst  in  a  zinc- 
carbon  element  they  are  relatively  much  smaller  and 
slower.  The  internal  resistance  increases  as  in  other 
elements  with  an  increasing  external  resistance,  or  a 
decreasing  intensity  of  current.  The  zinc-copper 
element  shows  the  opposite  behaviour.  The  latter 
results  differ  from  those  obtained  by  Von  Waltenhofen 
with  the  same  elements ;  the  latter,  however  experi- 
mented with  weaker  currents.    Wiedemann's  Beiblatter* 

Improvement  in  the  Compass. — By  F.  Miller. — In 
order  to  read  off  more  conveniently  the  position  of  the 
needle,  there  are  fixed  at  its  ends  two  thin  horizontal 
discs  of  aluminium  upon  which  is  drawn  a  line  coincid- 
ing with  the  axis  of  the  needle.  A  microscope  with  a 
cob-web  cross,  made  movable  upon  the  graduated 
circle  and  fitted  with  a  vernier,  enables  this  line  to  be 
observed.  In  addition  there  are  fixed  at  the  ends  of 
the  needle  two  vertical  discs  of  paper  or  mica,  by  whose 
friction  against  the  air  the  vibrations  of  the  needle  are 
moderated. — Dingler's  youmal. 

On  the  Quantitative  Determination  of  the 
Development  of  Heat  by  the  Galvanic  Cur- 
rent.— By  E.  Edlund. — This  determination  can  be 
easily  effected,  proceeding  from  the  proposition  formerly 
established  by  the  author  that  the  electromotive  force  if 
traversed  by  a  current  consumes  or  produces  a  quantity 
of  heat  according  as  the  current  moves  in  the  same 
direction  as  its  own  direction  of  action  or  in  the 
opposite,  and  that  in  either  case  the  quantity  of  heat 
consumed  or  produced  is  proportional  to  the  product 
of  the  electromotive  force  in  the  strength  of  the 
current. —  Wiedemann's  Beiblatter, 

The  City  and  Guilds  of  London  Institute. — 
The  winter  courses  of  lectures  of  the  above  institute 
will  commence  during  the  present  month.  The  Techni- 
cal Physics  classes  will  be  conducted  by  Professor 
Ayrton,  who  will  lecture  on  '*  Electric  lighting  and 
the  transmission  of  power,"  "  Electrical  instrument 
making,"  and,  "  Electrical  laboratory  apparatus." 

As  a  special  number  of  the  journal  of  the  Society 
of  Telegraph  Engineers,  a  valuable  Guide-Book  to  the 
British  Section,  at  the  Paris  Electrical  Exhibition  has 
been  issued,  edited  by  Prof.  W.  E.  Ayrton,  F.R.S. 


Ozone. — The  abbg  Moigno  has  suggested  that  ia 
view  of  the  enormous  development  of  electricity  tlut 
takes  place  from  the  runnin|[  of  so  many  dynamo- 
machines,  in  the  Paris  Exhibition,  experiments  shoaU 
be  made  in  the  building  to  determine  the  effects  of  tlie 
currents   in  developing  ozone  in  the  atmosphere. 

The  Electro-Technical  Society  of  Berujl 
—The  Electro-Technical  Society  of  Berlin  {Eledm 
technischer-Verein)  offers  a  prize  of  a  thonsani 
marks  (shillings)  for  the  best  essay  on  the  transmissiot 
of  power  by  electrical  and  mechanical  means,  which 
must  be  sent  in  before  the  xst  of  October,  18S2. 

On  the  Energy  of  Telephonic  Currents.— Bf 
M.  Pellat. — A  condenser  of  the  capacity  of  i  micro- 
farad was  charged  and  discharged  160  times  io  a 
second  by  communication  with  two  points  of  a  circuit, 
into  which  a  telephone  was  introduced.  If  c 'is  the 
capacity,  v  the  potential  difference  of  the  coatiiigs,  the 
energy  will  be  i  c  v',  and  for  n  charges  and  discnami 
the  energy  expended  =  «  c  v*.  If  v  is  redooea  to 
o'ooo5  volt,  a  sound  is  still  heard  in  the  tdepbooe, 
though  the  energy  is  so  small  that  it  wonld  raqoR 
10,000  years  to  produce  a  microcaloric,  i^,,  to  imite  i 
grm.  of  water  i*'  C.  With  this  small  expenditiire  of 
heat  a  telephone  can  be  made  to  sound  for  10,090 
years. — Wiedemann's  Beiblatter. 

Brighton  Exhibition. — The  exhibition  of  sanitary, 
domestic,  and  scientific  appliances,  to  be  held  in  the 
second  week  of  December  at  Brighton,  is  to  inclode 
also  a  competitive  exhibition  of  electric  lighting. 

International  Electric  Exhibition  at  trs 
Crystal  Palace. — It  is  intended  to  hold  an  exhibi- 
tion at  the  Sydenham  Palace,  from  December  next  to 
March,  1882.  Applications  for  space,  English  and 
foreign,  should  be  made  to  the  Manager,  Crya^l 
Palace.  Printed  forms  of  application  for  admissioa 
can  be  had  from  the  Manager,  Crystal  Palace,  Sydea- 
ham,  London,  or  at  the  Hdtel  Chatham,  Rue  Neave 
St.  Augustin,  Paris.  The  principal  objects  to  be 
admitted  are  comprised  in  the  following  : — a.  Appara- 
tus used  for  the  production  and  transmission  of  elec- 
tricity, b.  Magnets,  natural  and  artificial.  Mariners' 
compasses,  c.  Applications  of  electricity.  Exhibits 
will  be  received  on  and  after  21st  November,  x88i. 
Exhibitors  will  not  have  any  rent  to  pay,  but  most  atthdr 
own  expense  place  and  decorate  their  exhibits.  Motifs 
power  will  be  supplied  free  of  cost  to  the  exhibiton 
applying  for  it.  The  exhibitors  must  provide  atteddanti 
for  the  proper  cleaning  of  their  exhibits  and  space. 
The  expenses  of  removing  and  bringing  back  the  cues 
will  be  borne  by  the  exhibitors.  The  question  of  mdbls 
and  certificates  will  be  settled  hereafter.  It  is  a  qoestioB 
whether  the  glory  of  the  Paris  Exhibition  can  is 
December  be  immediately  transferred  to  the  pleasne 
palace  on  the  outskirts  of  London.  One  thing  is 
certain,  that  the  Crystal  Palace  management,  to  make 
success  certain,  should  be  as  liberal  as  possible  to 
intending  exhibitors.  It  is  reported,  but  we  know  not 
on  what  authority,  that  many  promises  have  already 
been  obtained  from  exhibitors  at  Paris.  Sone 
exhibitors  at  Paris  will  consider  it  little  trouble  to 
pass  their  exhibits  from  the  one  show  to  the  other, 
whilst  others  will  probably  consider  that  for  one  year, 
at  least,  they  have  had  enough  of  trouble  and  expense. 

Electric  Lighting  by  Water  Powsr. — An  ex- 
periment was  made  at  Godalming,  on  the  night  of  tbe 
26th  ult.,  to  light  a  portion  of  the  town  by  electridtj 
generated  by  a  water  wheel.  One  large  Siemens'  linp 
and  several  of  Swan's  small  incandescent  lights  weie 
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bctoiy.  It  ii  1  , 
KvCT  Wey  will  drive  it  contiderable  velocitf,  {pvinfr 
power  for  &  number  of  lights  to  sapply  the  Charter- 
Maw  School*,  Godalming,  and  probably  Guildford. 
In  the  daytime  electricity  can  be  itored  io  Paore 
acenmulaton. 


r,  which  ii  composed  of  plates  havinz  their  ends 
bevelled,  the  bevelled  portion  beinj;  held  by  frrooved 
plates,  the  {groove  being  filled  with  insulating  material. 


One  of  the  grooved  plates  is  attached  to  the  tube  which 
fits  on  the  armature-^afl.  The  other  plate  ii  forced 
■gainst  the  commutator-plates  by  a  nut  on  the  tube. 
EztenMons  from  the  coromutalor-plates  are  prondsd 
irith  binding-screws  forthe  attachment  of  the  armature 
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3936.  "  Secondary  batteries  or  magazines  of  elec- 
tr»aly."    ].  S.  Sbllon.     Dated  September  10. 

3939.  "  An  improved  system  of  multiples  and  self- 
convertible  'teleradiophone,'"  E.  J,  P.  Mercadier. 
Dated  September  id. 

'(033.  "  Dynamo  or  magneto- electric  machines,"  P. 
UnsIN.  (Communicalef  by  T.  A.  Edison.)  Dated 
S^ember 


3975-  ' 


mproved  mode  of  and  appliai 
ing  electric  wires."    J.  W.  Sh 


tor  cBiiying  and  laying  electric  wires."  J.  W.  Smith. 
Dated  September  n- 

3976.  "Electric  arc-lamps."  P.  Jenskk,  (Com- 
municated by  A.  J,  B.  Cance.)     Dated  September  14. 

35(87.  "Secondary  batteries  or  magazines  of  elec- 
triaty."    J.  S.  Skllos.     Dated  September  15, 

4005.  "Storing  electricity."  ].  S.  Skllon.  Dated 
September  t6. 

4011.  "  Electric  lamps."  B.Hunt.  (Communicated 
by  A.  E.  Brown.)     Dated  September  17.     (Complete.) 

4017.  "Improvements  in  electric  lamps,  in  electrodes 
therefor  and  in  fitting  up  the  same."  A,  Hallktt. 
Dated  September  17. 


4019.  "  Generating  dynamic  electricity."  G.  E< 
Dkrino.    September  17. 

4014.  "  Electric  lamps."  W.  Moroan  Bkowk. 
(Communicated  by  E.  M.  Fax).     Dated  September  19. 

4036.  "  Dynamo- electric  and  magneto- electric  ma- 
chines." E.  De  Pass.  (Communicated  by  La  Sociftj 
Anonyme  dca  Cables  Electriques,  lystime  Bertboud, 
Borel  et  Cie.)     Dated  September  19. 

4039.  "A  nenrconHlruction  of  telephone  transmitter." 
S.  Pitt.  (Communicated  by  H.  Machalski.)  Dated 
September  ig, 

4034.  "  Dynamo  or  magneto-electric  machine*  and 
electric  motors,"  P.  Je.sseh.  (Commanicated  by  T. 
A.  Edison.)     Dated  September  19. 

4037.  "  Secondary  batteries."  W.  ClaKx.  (Com- 
municated by  N.  de  Kabatli.)     Dated  September  19. 

4053.  "Improvement*  in  and  relating  to  electrical 
alarm  apparatus  for  the  protection  of  dwelling  house* 
or  other  structures  or  place*  from  burglary."  H.  H- 
Lakb.  (Communicated  by  H.  C.  Roome.)  Dated 
September  30. 

4057.  "Improvementi  in  the  production  and  employ- 
ment of  continuous  electric  currents  in  railway  carriages, 
sleam-boats,  and  other  vehicles  and  in  apparatus  to  be 
used  therefor."  H.  E.  Nbwton.  (Communicated  by 
the  Sociitf  Universelle  d'ElectricitJ  Tommasl.)  Dated 
September  so. 

4058.  "  Improvements  in  and  nlating  to  electrical 
cables  or  lines  for  telegraphic,  telephonic,  and  other 
purposes,"  W.  H.  Lake.  (Communicated  by  I.  B. 
Henck.)     Dated  September  20. 

4059.  "  Improvement  in  electrical  bath  apparatus  to 
be  used  for  the  application  oE  electricity  to  horses  and 
other  animals."  H.  H.  Laki.  (Communicated  by  B. 
Barda.)     Dated  September  20. 

4060.  "  Regulating  the  discharge  of  secondary  and 
other  batteriea."  A.  M.  Clark.  (Communicated  by 
N.  de  Kabath.)     Dated  September  30. 

4069.  "  Indicating  apparatus  or  signals  for  railway 
switches  or  points.'  W.  P.  THOMPSON.  (Communi- 
cated by  W,  W.  Gary.)     Dated  September  31. 

4070.  "  Indicating  apparatus  or  signals  for  railway 
switches  or  points."  W.  P,  Thoupson.  (Communi- 
cated by  W.  W.  Gary.)      Dated  September  ai. 

4078.  "  Alarm  signals  for  railway  carriages  and  for 
other  purposes."    J,  NoRRts.     Dated  September  31. 

4093.  "  Electric  cables."  E.  G.  Brewer.  (Com- 
municated by  P.  B.  Delany  and  E.  H.  Johnson.)  Dated 
September  33. 

4107.  "  An  improved  dynamo -electric  machine."  F. 
E.  FahBIO.      Dated  September  23. 

4127.  "An  improved  lire  alarm  wire  or  indicator." 
B.  J.  B.  Mills.  (Communicated  by  P.A.  Charpentier.) 
Dated  September  24. 

4138.  "  Methods  or  apparatus  for  distributing  and 
regulating  the  transmission  of  electrical  power."  J 
Ihrav.  (Communicated  by  M.  Deprez  and  J.  Carpen. 
tier.)     Dated  September  24. 


ABSTRACTS    OF     PUBLISHED 

SPECIFICATIONS,    1881. 

300.  "  Transforming,  conveying,  Sic.,  power  by 
means  of  electricity."  &c.  John  Imhay.  (  A  commu- 
nication from  abroad  by  Gustave  Eugbne  Cabaneltas, 
of  Paris.)  Dated  Jan.  15.  is.  Relates  to  means  and 
apparatus  for  transforming,  convejing,  and  ».^Wa^ 
power  by  means  ol  ckcVrwv^.^ ,  ftv«  t)\.\<K.\.»  iiai«&  ■»-'^ 


THE  TELEGRAPHIC  JOURNAL. 


Th.t  'ii*:Hbuc[<)E  bj  i  tirg-s 


%.;-.  J  ;(■.*!>.? -yf  :r.*eiv»rg>-'i:)p^jab!ea:T«rio-»po;r.;). 
ii:  i-:i:  xi=n9T  ;hi:  ;hs  :r>rm  ur.der  wliich  :ce  eee:^ 
;»  -vul^y  cir.Cixeii  siij  differ  aad  tha;  ihe  :3cal  car.- 
Rr.p^IiM  Bttr  b«  :scr«u«<!.  d:9i:r.ithed,  OT  acreKed  a: 
;hfl    mV.    of   the    ir>r.i3TP.-r    wfiiLi:   ceveitbe^c 


!iof  e 


i:;b:ec 


■Ji  %  li.'.x'.e  rigcUdor.  effeeted  aitoajaticil'/  a;  ite 
tipplj  lutian,  10  krrar.md  that  tbe  qiao-ity  oi  energj 
p;M:;?ei  exactly  isEti  the  tiu!  demand  along  the  line, 
'i.,  Th«  dii-.rb-Jtbr,  bj  e:ec:rici*.v  orer  anydiitann 
ar.^  asKMg  an^  number  of  lec^ireVi  of  the  speed  ar.d 
d:re^;Lia  of  prime  raov-n  in  luch  minner  tLaC  iocai 
i^m:v«h  eoncecred  :o  one  line  can  utilise  prcdetemi::ed 
■rorexer.:i  snanynuT.ber  or  directioo,  and  a-  the  lan^e 
t:xt  diUribut«  arbitrary  loci!  (orcet. 

364.  "  Apparat-ii  for  pradacing  light  bj  means  of 
eiectrie  currestV  ^-  Alfkcd  Am.  Da'ted  Jan.  31. 
Ad.  The  invention  coniiiD  of  three  parts: — ist. 
Th«  object  of  this  inrontion  is  to  secnre  increaieil 
facilities  for  ob^ining  a  orrect  measurement  of  the 
cuRenti  posNng  through  an  induction  coil,  primaiy,  or 
o:her  magnetic  or  induction  apparatus,  bjr  the  attach- 
ment of  a  special  djinamometer  constructed  with  gau^. 
and  indicating  in  c-.i<tomary  measurements  of  force  the 
maximum  poirer  or  variations  of  the  currents  or  charge). 
3n4.  Thiaparto[  Che  invention  consists  of  the  multitu- 
bular form  and  make  of  magnet  and  of  condactor  con- 
tained within  the  inductor.  secuHng  better  insulation  than 
heretofore.  3rd.  TheinvcnlionrelateiWtheseparalion 
or  arrangement  of  the  currents  or  charges  in  the  parts 
o:  the  conductors  in  or  about  the  induced  field,  and  the 
utilisation  of  the  discharges  to  produce  light  in  passing 
through  ro-ls,  filament*,  tubes,  or  plates  of  carbon  or 
carb'>nised  material  or  other  conducter  placed  between 
two  holders,  the  lower  one  being  stationary,  and  the 
upper  drawn  down  by  gravitation,  and  making  by  solid 
or  fluid  means  a  eood  metallic  connection,  the  moving 
holder  being  held  *o  as  to  secure  the  requisite  axis  ot  - 
the  parts.     Pig.  1  ripresenlf  in  elevation  the  improved 


solid  iron  cyiinder,  c,  or  other  suitable  manetic  Mr 
fixed  to  the  piate  ipring.  d.  Tkisiptiogp&teispdri 
or  drawn  away  from  the  core,  6,  by  msan*  of  the  teate 
icrew.  f.  turned  by  its  insulated  head,  r'.  The  pU^B 
studs.  /.  f.  are  by  this  means  brought  into  eOBlia. 
Id  order  -.0  know  the  force  with  which  th«  tfuds,/,i; 
arc  pressed  ^ogttbe:  the  dynamometer,  h,  i»  cmpl^n; 
it  is  of  the  sprlr.g  balance  kind,  and  is  constructed  >iA 
two  flatceeed  arms,  ■'.  /.  jointed  at  about  one  qnaiW 
part  of  the  whole  length  distant  from  one  end  at  £  li 
the  ce::irat  part  of  the  dynamDmeter,  k,  is  6xed  a  til^ 
f,  cODCair.ing  a  spiral  spring  which  is  forced  npbyt 
regulating  sc:ew.  0.  A  little  pin  projectiog  Iroa  lb 
end  of  the  spiral  spring  through  a  slat  in  the  tnb^^ 
indicates  in  ounces  and  pound*  the  tension  required  b 
oreii  inirarJi  the  lonzcr  ends  of  the  two  annr 


conitruction  of  dynamometer  arranged  according 
the  first  part  of  the  invention.  In  this  fig,  a  is  tne  , 
primary  01  other  coil,  electrical  or  magnetic,  but  if  the  , 
magnetic  power  be  produced  by  other  means,  then  the  ' 
apparatus  to  measure  and  regulate  the  action  is  equally  I 
applicable,    b,  is  an  iron  core  opposite  to  which   13  the    : 


These  arms  are  siotted  out  and  placed  over  the  too  if 
the  rheotome,  which  has  been  previously  adjusted  to 
the  thickness  of  the  gauge,  m;  thenby  scrowmguptbe 
tension  screw  the  force  requited  to  separate  the  studs, 
f.  g,  of  the  rheotome  is  indicated  on  the  seals  (loaikii 

on  the  tube,  '■'-■'------'■'- 7- .   - .  ■   ..  l_.._ 

mentioned; 

lid  spiral  spring 
which  the  production  of  light  is  accomplished  will  be 
urderstood  on  reference  to  fig.  3,  in  which  <  is  a  cIomI 
vessel;  11  and  »' are  two  holden,  the  holder,  w^biiif 
stationary,  and  the  holder,  u',  movable,  being  dnx 
down  by  gravitation,  and  making  by  preference  a  Su' 
contact  In  the  iron  tube,  v.  The  rod,v,has  a  pUdiM 
stud  screwed  into  the  end  at  s',  by  which  good  contact 
is  made  with  the  mercury  contain^  in  Ihewd  tubt,*, 
A  light  guide  rod,  x,  moving  In  a  suitable  guide  nai*- 
tains  the  proper  axes  of  the  parts  during  thadeiceatof 
the  holder,  u',  in  relation  to  11.  The  glais  plate,/, 
sustains  the  rods  and  fittings,  and  forms  a  conveaiut 
hue.  A  ring  holder, ;',  with  lugs  and  suitable scien 
fixes  down  the  vessel  to  the  glass  base  plate,  m 
other  details  are  of  suitable  sise  and  character  la 
facilitate  the  passage  of  currenls  through  any  carbon  9t 
other  conducting  matter  at  a.    The  oxygen  is  «    ' 


the   change   i 


1  veiy  small,  W 
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slight  changes  may  ariic  from  the  joint  betwern  the 
bale  plate  and  vessel  not  being  i^uite  perfect.  A  card 
ot  glau  reflector,  «,  ia  placed  over  the  apparatus. 

37s.  "  Electric  semaphores  for  railway  purposes." 
W.  R.  Lakb.  (A  communication  from  abroad  by 
Frances  Robert  Fountaine  Brown,  of  the  city  of 
Montreal,  Canada.)  Dated  Jan.  21.  6d.  The 
object  of  this  invention  is  to  provide  simple  and  eftec- 
(ive  mechanism  for  operatinf*  railway  sieaals  oc  aema- 
phoies,  and  it  consists  partly  in  a  simple  combination 
of  gearing  operated  by  a  weight,  and  so  arranged  that 
the  strength  of  the  electro -magnet  need  not  be  In  pro- 
portion to  the  said  weight,  and  ihe  invention  (urthei 

after  specified.      Fig.  t  is  a  side  elevation,  and  fig.  2 


a  CFOM  section  of  the  invention,  *  represents  i  bo«, 
which  maybe  made  of  any  material  and  design  suitable 
for  containing  the  lamp,  a,  and  the  roechanism 
hereinafter  described  ;  c  is  a  metal  frame  for  sup' 
porting  the  said  mechanism;  n  is  an  electro -magnet 
suitab^  fastened  to  the  frame,  c,  and  properly  con- 
nected by  wires  to  abattcty  and  circuit- breaker  placed 
at  a  point  from  which  the  signal  shbuld  be  mani- 
pulated; E  is  a  lever  pivoted  to  the  frame,  c,  and 
provided  with  an  armature,  c  7  /  is  a  spring  placed,  as 
shown,  to  draw  the  armature,  r,  from  contact  with  the 
electro- magnet  whenever  the  current  is  btolten ;  f  ts 
an  atrti  attached  to  or  forming  part  of  the  tum- 
bling plate.  G,  and  whose  end  rests  upon  the  lever, 
B,  when  the  armature,  r,  is  not  in  contact  with 
the  electro -magnet,  o.  The  dog,  h,  is  pivoted  on 
the  same  pin  aa  the  plate,  o,  but  moves  independently. 
One  wing  of  this  dog,  a,  tits  into  the  ratchet  wheel,  1, 
and  its  other  wing  between  two  blocks  or  their  equiva- 
lent on  the  tumbling-plate,  o.  The  ratchet  wheel,  i,  is 
keyed  to  the  same  spindle,  1',  as  the  spur  pinion.  ], 
wtuch  meshes  into  the  spur  wheel,  i.  This  latter 
whe«l,  K,  is  keyed  to  the  same  spindle  as  the  toothed 
wheel,  I.,  around  which  hangs  the  ch.iin,  h,  upon  one 


end  of  which  a  suitable  weight  is  hung.  So  long  ai 
the  dog,  H,  is  in  gear  with  the  ratchet-wheel,  1,  the  full 
power  and  resistance  produced  by  the  weight  on  the 
end  of  the  chain,  u,  is  sustained  by  the  said  dog,  and 
the  gearing  consequently  remains  stationary  till  the 
dog,  H,  is  thrown  clear  ot  the  ratchet,  when  of 
course  the  gearing  revolves  from  the  action  of  the 
said  weight.  The  tumbling  plate,  g,  is  so  balanced  on 
its  spindle  by  a  weight,  g,  or  otherwise,  that  unless 
supported  it  will  tall  in  the  direction  indicated  by  the 
arrow,  and  being  placed  in  the  relation  to  the  dog,  H, 
described,  strikes  it  sufficiently  hard  to  knock  it  out  of 
gear  with  the  ratchet  wheel,  [,  which  latter  immodiately 
revolves  till  one  of  the  pins,  i,  placed  in  its  face  comes 
in  contact  with  the  arm.  k,  on  the  tumbling  plate,  a, 
which  action  turns  the  plate,  a,  back  into  the  position 


from  which  it  has  just  fallen,  carrying  with  it  the  dog, 
H,  again  into  gear  with  r.  The  gearing  just  desctib^ 
is  designed  to  operate  the  semaphore  arm,  o,  which  is 
keyed  to  the  spindle,  n,  and  geared,  as  shown,  with  the 
spindle,  1',  to  which  the  ratchet  wheel,  1,  is  also  geared  : 
and  as  this  has  only  four  teeth  at  equal  distance  apart. 
each  movement  of  the  wheel,  t,  gives  the  semaphore  an 
eighth  of  a  turn,  the  gearing  between  the  two  spindles. 
N  and  1',  being  as  two  is  to  one.  With  the  view  of 
signalling  at  night,  on  to  the  spindle,  1',  are  keyed  the 
spiders,  p,  having  four  eyes,  each  of  adifferent  eolonied 
glass.  These  eyes  are  so  placed  that  at  each  stoppage 
of  the  wheel,  r,  one  of  them  remains  opposite  to  a  pro- 
perly protected  hole  in  the  boi.  A,  immediately  in  front 
oi  the  lamp,  B,  thus  indicating  by  the  colour  of  the 
glass  the  signal  which  the  position  of  the  semaphore 
arm,  o,  represents.  As  it  sometimes  happens  that 
the  arm  will  be  opposite  the  hole  above  referred 
to,  corresponding  holes  are  made  in  the  arm, 
o,  so  that  the  signal-light  shall  not  at  any 
time  be  obscured.  To  insure  the  weight  being 
wound  up,  a  lever,  g,  is  pivoted  to  the  lamp-stand 
any  suitable  place.  One  end  of  this  lever  is  forked 
allow  the  chain  to  pass  freely  through  itjtb«  cWm 
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->rf--^  r*f*rrw!  »,  exie;*  wise  ;i*  p:-.  t.  eo=:es  ia 
i4r/  •,',  »,uj  i^ts*  >«-;;^*  ai*f^r»  •.:*  ix.:.  s,  eaa  be 

•/I  >.-^=L*s-.fir-ir^',fc4r>ir.  ir.S  ;o '.he  «::Ter>;6s  of 
'^rv.r,  .r.-'i  j[r»s:-..re  i-,.-  elwr.i  lijh:  eari^s!  4x.  la 
-.^4*T  ■'.  '.«u  &  '.i-.i  ckrVM  or  {nphi:«  »-z»-  :i  ear. 

»f.A '.(  hT^rv_-,>yr:e add, ir »  mlivjre i£  ligsr  ;i  made 
•.:r.eii«:eM. '-■■'.  re»iBit«r,orolheri-;bsar.c-i.  wh;ch 
w£«a  iiif,;t:,y/v:i  oj  >.«»•.  ^r*  a  rwiil-j-.i;  ni  pare  or 
r,X*r'.j  p.n  '^rvx:.  Tr.':  cir'»n  lr.-i»  or  oEhenrile 
'»9t*;.-.H  li  t-*r.  <t..i(d  ■;•--.  a  uli^ion  c!  pure  sugar. 
'Jt  w'.'i.y:n'Ar 'It  oi],  in  i.r.h  a  rntar^cth^:  >  ho^.o- 
i:*ik-y«i  patt*  ;t  f.b-ijn-^I,  the  ontlstencr  of  which 
rr..«  (i«  KjfuU*^  accc-rdir.j  I*  the  form  of  lh«  mould 
r^t  "Ji  tM  >r.^"r.  f,'  ikviJraw  hole,  hereinafler  dncribed, 
ti.n.gti   wt,,'.-,   the   pa'te   ii  to  h-  pressed.     In  the 


manufacture  of  carbon  pencils  or  electrodes,  a  moulding 
prcH  is  used  constructed  with  a  cylinder,  in  one  end  of 
which  is  inserted  a  bloctc  o[  metal  or  other  suitable 
material.  This  block,  which  is  shown  bj  the  figure,  is 
either  made  of  one  piece  or  of  several  pieces,  and  is 
provided  with  draw  holei,  that  is  to  say,  holes  through 
or  into  which  this  paste  is  to  be  forced  to  give  it  the 
retjuired  form.  When  dry  (he  pencils  are  placed  In  a 
vessel  containing  a  solution  of  lugar,  tar,  oil,  or  other 
suitable  carbonaceous  liquid.  The  said  vessel  has  an 
air-tight  cover  provided  with  a  cock,  and  a  pipe  con- 
nected with  a  vacuum  pump.  When  a  vacuum  is  pro- 
duced in  the  snid  vessel  the  liquid  fills  up  all  the  pores 
in  the  articles  or  pieces  ofcarbnn,  which  are  now  dried 
again,  and  when  dry  are  placed  into  a  mould  of  porce- 
lain, lire  clay,  magnesia,  or  other  suitable  material,  the 
two  ends  of  the  said  articles  or  pieces  being  placed  on 
mclnl  bearings,  or  being  otherwise  connected  with  two 
conductors  leading  to  iTie  terminals  of  a  generator  of 
electricity,  and  the  Carbon  is  heated  by  the  passage  of 
the  electric  current  to  a  white  heal,  whereby  it  is  con- 
verted into  graphite. 

542.  "Telephonic  apparatus."  Julius  Sax.  Dated 
1-'cl>.  S.  6d.  Has  reference  to  the  mode  of  construct- 
ing the  electro- magnet  of  a  telephone,  and  of  connecting 
up   the  same,  whereby  a  single  battery  is  caused  to 


ETisg-  telepboce  cxxisisiiiD^  of  ■  a*^ 
c:is:ai£i=2  a  diapbra^si.  d.  ce  oce  s;de  of  whicb  ii: 
=;o=i.p:ecs.  a',  wtils  c3  ie  cppasiM  side  »l  tta 
diapiiragm  w-IihEs  the  casLzg  Is  aa  electro-sufnet,  tkt 
£eaeTal  arrazgcaies;  at  the  part*  bring  such  at  ■ 
C?:a=>=V  adsptei  ia  appaiac;is  of  this  chatvM. 
Aa:7rd:eg  :o  the  icvesdoe.  la  lien  of  using  i 
v:re.  the  electro- magnet  :i  constructed  with  IM 
d'.slicct  wires  wsaad  upoa  ;ke  polar  cores.  ■.  ■ 

wire  coils  of  difiereatid 


:s-.a.-.ce.      0=e    ■■ 


_ .  .  ,  which  cover,  say.  aboot 
the  length  of  the  polar  cores,  a.  b  '.  are  of  low 
eilTial  to.  say,  aboat  S  ohms  joinilT.  and  the  olbei  itl 
of  wire  mils  (marked  respectively,  H.  K'  1,  which  »■ 
round  the  remaiaiog  third  of  tbe  poUr  cores,  s.  I'lM 
composed  of  a  second  and  separate  wire  of  bi^ 
resistance,  ef^airaleol  jointly  to,  say.  about  80 
The  continuations  of  the  wires  from  the  two  s 


coils  are  connected  with  a  microphone,  x,  andiodactioi 
coil,  I,  and  a  battery,  c',  in  the  following  maBMr;— 
ThecBriMupole.c,  of  the  battery,  c',  iscoDnecttdtaOa 
spring,  f,  whilst  the  zinc  pole,  z,  is  connected  bf  VMM 
of  the  wire,i,toonesideof  the  microphone,  M.aadllw 
by  a  branch  wire,  /,  to  the  one  terminalioa  of  the  k* 
resistance  coil,  L,upon  the  pole,  B,  of  the  electio-mafMI 
of  the  receiving  instrument.  The  olber  end  oi  A> 
wire  forming  the  second  portion  of  the  low  11  liitiw* 

with  another  spring  contact,  /',  and  ^so  witk  Ik* 
branch  wire, /,  communicating  with  the  primaij  ■<" 
and  helix,  p,  of  the  induction  coil,  I ;  the  other  t^  ft 
which  primary  wire  is  similarly  connected  to  the  Otk» 
aide  oi  the  microphonic  transmitter,  h,  by  the  wire./'. 
One  end  of  the  high  resistance  coil  from,  h,  is  coasaOri 
to  "  line"  by  means  of  the  wire.  A,  whilst  itjot** 
extremity  from,  h',  is  connected  by  the  wire,  il>,  tatke 
secondary  wire  and  belli,  S,  of  the  induction  coil,  I.lT 
which  it  communicates  with  "  eanh  "  by  the  wire,  * 
The  resistance  of  the  low  resistance  coils  shouid  bttf 
nearlj-  as  possible  equal  to  that  of  the  primary  wire  <i 
the  inducUon  coil  and  the  microphone  togetlKT 
IS  by  the  act  of  pressing  the  !pii>( 


contacts,  c 


:o  unite  their  free  extiemities  tkt 
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Current  from  the  battery,  c',  is  caused  to  divide  itself 
owing  to  the  uniformity  of  resistance  so  as  to  flow 
partly  through  the  microphone  and  partly  through  the 
diiferential  resistance  coil  so  as  to  charge  or  influence 
the  electro-magnet  of  the  receiving  telephone,  whereby 
one  batterv  is  made  to  serve  for  ^th  instruments,  the 
strength  ot  the  battery  being  augmented  as  required. 

760.  "  Improvements  in  teleohones.*'  Edward  W. 
Anderson.  (A  communication  trom  John  Goodman,  of 
Louisville,  in  the  United  Sutes.)  Dated  Feb.  23.  6d. 
Consists  mainly  in  so  arranging  a  magnet  or  scries  of 
magnets  in  combination  with  one  or  more  resonators  or 
diaphragms,  and  one  or  more  conductors  of  electricity 
or  helices,  that  when  a  current  of  electricity  is  passed 
through  the  conductor  or  conductors  it  will  enect  a 
diange  of  position  of  the  magnet  or  magnets,  and  as  a 
result  the  aiaphragm  or  diaphragms  will  be  thrown  into 


vibration.  In  the  figure,  d  repiesents  the  magnets,  which 
ia  this  instance  are  long  and  tongue-like  in  form,  and 
are  fastened  at  intervals  by  one  end  to  the  post,  h, 
which  is  located  at  the  side  of  the  case  near  one  end  of 
the  helix  or  helices,  c.     In  this  construction  two  flat- 
tened   helices  are  employed,   their  long  sides  being 
parallel  vdth  each  other,  and  one  being  a  left  hand, 
iHiile  the  other  is  a  right  hand  helix.    These  helices 
are  designed  to  affect  the  magnets  between  them  in  the 
tame  manner  that  a  single  coil  would  if  it  surrounded 
them,  and  a  single  coil  may  therefore  be  employed  with 
lilce  effect.    The  magnets,  d,  extend  between  the  coils, 
c,  and  parallel  to  the  wires  thereof,  substantially  in  the 
manner  shown  in  the  drawings,  and  the  extremities  of 
the  magnets  opposite  to  the  post,  h,  are  left  free  to  move. 
B  indicates  the  resonator  or  diaphragm,  made  of  thin 
metal,  or  other  suitable  material,    a  designates  the  ear- 
piece over  the  resonator,  and  b  a  cord,  or  other  connec- 
tion, extending  from  the  resonator  to  the  spring,   f, 
which  is  designed  to  be  corrnected  to  the  case  at  the 
opposite  end  from  the  resonator.      In  its  course   the 
cord,  E,   is  connected  to  the  middle    portions  of  the 
magnets,  d,  which  are  therefore  in  a  manner  strained 
or  held  in  tension   between  two   elastic  devices,   the 
resonator  and  the  spring,  f,  which  tend  to  hold  said 
magnets  parallel  with  the  wires  of  the  coils,  c.     This 
tension  may  be  regulated  by  means  of  an  adjustable 
screw,  G,  to  which  the  spring,  f,  is  connected. 

1496.      "  Printing  music  by  electricity.*'     Herbert 
YouNO  Dickinson.     Dated  April  12.    4d.    In  this  in- 


vention one,  two,  or  more  wheels  are  used,  one  of 
which  (d  in  the  figure)  is  acted  upon  by  clockwork  or 
a  weight,  or  other  suitable  motor,  so  that  it  moves  at 
a  regular  rate  of  speed.  Chemically-prepared  paper 
is  passed  round  this  wheel  often  enough  to  "  nip  "  and 
so  to  continuously  draw  the  roll  of  paper  over  the 
table,  B,  and  under  the  box,  c,  from  the  roll  or  coil  made 
on  the  wheel,  a.  Within  the  box,  c,  are  a  set  of  rulers 
which  rule  on  the  paper,  i,  1,  as  it   passes  over  the 

f printing  table,  e,  five  treble  staff  lines  and  five  bass  staff 
ines.  The  paper  then  passes  under  the  pins  in  c, 
these  being  connected  by  wires  with  the  keys  of  the 
instrument  played  upon.  The  return  wire  for  the 
electric  current  for  the  stationary  pins  is  attached  to 
the  table,  B.  The  movable  pins  in  c  are  acted  upon 
by  electro-magnets.  The  electric  circuits  are  completed 
by  the  depression  of  the  keys  of  the  instrument  played 
upon.  When  a  note  of  the  key-board  of  the  musical 
instrument  is  depressed,  the  movable  pin  which  works 
in  connection  with  the  said  note  is  also  depressed,  and 
marks  a  fine  line  on  the  paper.  This  line  will  correspond 


/ 


in  length  with  the  length  of  time  during  which  the 
note  is  held  down  by  the  finger,  so  that  the  lines 
marked  on  the  paper  will  vary  according  to  the 
length  of  time  the  notes  are  held  down,  the 
position  on  the  paper  of  the  lines  so  marked  will 
correspond  with  the  position  of  the  notes  struck  on  the 
key-board.  The  pins  are  also  so  placed  that  if  a 
note  would  fall  inconveniently  high  or  low,  if  printed 
in  its  proper  position,  the  said  note  will  be  printed 
an  octave  lower  or  higher,  as  the  case  may  require. 
The  depression  of  these  notes  will  therefore  close  two 
circuits,  one  for  printing  the  note  (which  is  the  same 
one  as  used  for  printing  the  note  in  a  different  octave), 
and  one  which  is  common  for  indicating  the  octave 
higher  or  lower.  After  the  paper  passes  away  from 
the  machine  at  e,  the  various  notes  printed  as  above 
described  can  be  valued,  and  if  necessary  can  be 
written  out  or  printed  in  the  ordinary  musical  notation. 
If  more  convenient,  the  paper  could  be  collected  round 
the  wheel,  d,  and  uncoiled  afterwards.  There  may 
be  a  catch  to  the  wheel,  d,  so  that  the  machine  may 
be  started  or  stopped  at  will,  or  the  motive  power  may 
be  thrown  out  of  gear  by  any  ordinary  mechanism  for 
that  purpose. 

1 726.  "  Electrical  call  for  telegraphic  and  telephonic 
purposes.*'  W.  R.  Lake.  (A  communication  from 
abroad  by  David  Hall  Rice  and  Jacob  B.  Currier,  both 
of  I^well,  Massachusetts,  United  States  of  America.) 
Dated  April  20.  8d.  Relates  chiefly  to  improvements 
in  electric  calling  and  alarm  devices  to  be  placed  upon 
telegraphic  or  telephonic  circuits  or  lines  to  call  and 
sound  an  alarm  at  any  one  of  a  number  of  stations  on 
such  circuit  without  calling  and  alarming  any  other 
station  upon  the  said  circuit.  The  invention  comprises 
the  employment  upon  such  telegraphic  or  telephonic 
lines,  for  the  purpose  of  ringing  alarms  or  calls,  of 
vibrating  springs  or  reeds,  which  are  graduated  so  as 
to  vibrate  at  given  normal  rates  of  oscillation,  and  an 
undulatory  or  broken  electric  current  synchronous  with 
the  reed  or  spring  to  be  actuated,  each  of  the  said 
reeds  on  a  circuit  being  different  from  every  other,  and 
each  being  placed  at  a  different  station  on  the  said 
circuit,  and  operating  directly  or  intermediately  upon 
the  bell  or  alarm  mechanism.  The  transmitting  device, 
consists  of  a  contact  ceed^yjViCi^fc\^w^^t'*xw\sftV5NR.^«*»ft.^ 
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or  shortened  to  the  length  necessary  to  give  the  . 
number  of  vibratory  currents  corresponding  to  the  rate  j 
of  vibration  of  any  particular  alarm  reed.  ■ 

2217.  "Electrical  cables  or  conductors."  W.  R*  I 
Lake.  (A  communication  from  abroad  by  Patrick  { 
B.  Delany.  of  New  York.)  Dated  May  20.  6d.  The 
object  of  this  invention  is  to  provide  a  multiple  wire 
electric  telegraphic  or  other  cable  having  great  flexi- 
bility and  strength,  and  in  which  the  several  conductors 
will  be  effectively  insulated  from  each  other  and  pro- 
tected from  contact  with  outside  objects,  the  said  cable 
being  adapted  for  use  either  in  the  air  or  underground. 
Fig.  I  represents  in  elevation  a  portion  of  atrial  or 
overground  telegraphic  cable,  and  fig.  2  is  a  side  view 
partly  in  section  of  a  portion  of  an  underground  cable 
constructed  according  to  this  invention,  a  indicates 
the  insulating  buttons  which  support  and  keep  separated 
the  wiiies.  These  buttons  may  be  made  of  glass, 
porcelain,  or  any  other  suitable  insulating  material,  and 


FIC.I. 


-^ II-fflSB       ■  ID 

of  any  desired  diameter,  and  each  button  has  a  central 
hole,  a,  for  the  passage  of  the  supporting  and 
strengthening  rope  or  cable,  b.  Between  the  central 
hole  and  the  periphery  of  the  said  buttons,  and  at  a 
proper  distance  from  such  periphery  and  from  each 
other,  are  formed  the  small  apertures,  a*,  for  the 
passage  of  the  conducting  wires,  c.  The  outer  aper- 
tures  for  the  passage  of  the  wires  should  be  at  such  a 
distance  from  the  peripheries  of  the  buttons  that  should 
the  buttons  come  in  contact  with  the  ground,  a  wall,  or 
other  object,  the  wires  will  be  held  out  of  contact  with 
such  object.  When  the  cable  is  laid  underground  it  is 
inclosed  in  an  iron  pipe  as  shown  by  fig.  2. 

2398.  "  Telephones."  R.  M.  Lockwood  and  W. 
V.  O.  Lockwood.  Dated  May  31.  6d.  Relates  to 
the  telephone  referred  to  on  page  193  of  the  Tele- 
graphic Journal  for  May  15th,  x88i. 


Old  Broad  Street,  September  28th,  x88i. 
Direct  Spanish  Telegraph  Company,  Limited.— 
The  report  of  the  directors  for  the  half-year  ending 
30th  June,  1881,  to  be  presented  at  the  general  meeting 
of  shareholders  to  be  held  on  Friday,  September  30th, 
1 881,  states  that  the  accounts  for  the  half-year  ending 
30th  June,  1881,  show  a  balance  to  the  credit  of  profit 
and  loss  of  jC7,24S  is.  5d.  The  result  of  the  half- 
year's  working  may  be  considered  satisfactory,  the 
receipts  being  in  excess  of  those  for  any  previous  half- 
year,  except  that  ending  31st  December,  1875,  when 
exceptional  circumstances  caused  a  large  increase  of 
traffic.  The  Company's  cables  and  land-lines  continue 
to  work  perfectly,  the  high  electrical  condition  of  the 
submarine  cables  showing  no  variation.  The  advan- 
tages anticipated  from  the  removal  of  the  cable  station 
from  the  Lizard  to  Falmouth  have  been  fully  realised. 
The  entire  cost  of  the  construction  of  the  land  line 
iMstween  Falmouth  and  the  Lizard  necessary  to  effect 
this  removal  is  shown  in  the  accounts,  and  is  slightly 


in  excess  of  the  estimate  of  £2,^00.  The  par* 
ment  of  the  dividend  on  the  preference  shares  «ill 
absorb  £2,^21  ids.  od.  of  the  balance  of  profit  and 
loss,  leaving  ;f 4.323  lis.  5d.,  from  which  the  directon 
recommend  that  a  dividend  be  declared  of  3s.  per 
share  on  the  ordinary  shares  for  the  half-year,  free  of 
income  tax,  being  at  the  rate  of  3I  per  cent,  per 
annum,  and  that  the  sum  of  /2.302  i  s.  40.  be  added  to 
the  reserve,  raising  that  fund  to  ;f5,5oo,  and  leavisf 
£^i  17s.  id.  to  be  carried  forward  to  the  next  half-year. 

American  Cable  Company. — We  notified  in  cor 
last  issue,  that  this  Company  would  commence  busioesi 
on  the  15th  September ;  it  was  not,  howerer,  until  the 
17th  that  messages  were  accepted,  as  the  Nev 
York  offices  were  incomplete.  After  one  day's  cablii^, 
it  was  reported  that  a  fault  had  shown  itself  in  deep 
water ;  that  a  fault  has  occurred  is  qaite  true,  but  «t 
think  not  in  deep  water.  The  Faraday  has  yet  to  take 
out  the  last  portion  of  the  second  cable  for  this  compaaj. 

The  Eastern  Extension  Telegraph  Company  an- 
nounce that  their  accounts  to  30tb  June  last  (subject 
to  audit)  show  a  balance  of  profit  of  ;£^94.755  for  tbe 
half-year,  allowing,  with  interim  dividends  already 
paid,  of  a  total  payment  of  3  per  cent,  for  the  half-year. 

At  a  meeting  of  the  directors  of  the  Globe  Tele* 
graph  and  Trust  Company  (Limited)  it  was  resolved 
to  declare  a  dividend  ot  3s.  per  share  on  the  preference 
shares,  being  at  the  rate  of  6  per  cent,  per  annum,  and 
2s.  on  the  ordinary  shares,  or  at  the  rate  of  4  per  cent, 
per  annum,  for  the  qnarter  ending  October  18  next 

The  following  are  the  final  quotations  of  stocks 
and  shares  :  —  Anglo-American,  Limited,  53*53^; 
Ditto.  Preferred,  82^-831;  Ditto,  Deferred,  24-241; 
Brazilian    Submarine,  Limited,   io|-ii  ;    Brush   Light, 

;    Electric     Light,     f -J ;  Consolidated    Tekphone 

Construction,  \~i  A;  Cuba,  Limited,  9i-io;  Cuba, 
Limited,  10  per  cent.  Preference,  16^-17;  Direct  Spanish, 
Limited,  5-5^;  Direct  Spanish,  10  per  cent.  Prefeieaoc, 
lOk-ij;  Direa  United  States  Cable,  Limited,  1877, 
lol-iof:  Debentures,  1884,  102-104;  Eastern  Limited, 
io^-io|;  Eastern  6  percent.  Preference,  13-13^;  Easterr., 
6  percent.  Debentures,  repayable  October,  1883,  103-106; 
Eastern  5  per  cent.  Debentures,  repayable  August,  1887* 
102-105;  Eastern,  5  per  oenL,  repayable  Aug.,  1899^ 
105-108;  Eastcin  Extension,  AostraUsian  and  Chinat 
Limited,  io|-i  I ^;  Eastern  Extension,  6  per  otnt. DebenaiCi 
repayable  February,  1891,  108-111;  5  percent.  Austnlitf 
Gov.  Subsidy  Deb.  Scrip,  1900.  IG4-107 ;  Dino^  icguttKd, 
repayable  1900,  104-107 ;  Ditto,  5  per  oemL  DtbcutiuCi 
1890,  103-X06;  Eastern  and  Smith  Africaa,  Limitad, 
5  per  cent.  Mortgage  Debentures,  redaemahlt  1900^ 
103-X06;  Ditto,  ditto,  to  bearer,  iq4.I07;  Qoibu 
Union  Telegraph  and  Trust,  io|*lo(;  Globe  Tdenvkv^ 


BO^Ifli^l 


Trust,  Limited,  6^'6h  Globe, 6  per  ccnc.1 
Great  Northern,  I2i-I2f;  5  per  cent.  DiiiMihuyi^  1^ 
106;  India  Rubber  Company,  24-35;  Dite^^  per 
cent.  Debenture,  104- 1 08;  Indo-European,  Umteda  iB-api 
London  Platino- Brazilian,  Limiied,  5^-6;  MedJ—iaaf*" 
Extension,  Limited,  2^-3 ;  Medltemnean  fTurnrfisi.  8  per 
cent.  Preference,  9^-9!;  Oriental  Telephone,  |-|;  Rcsier's 
Limited,  1 1^-12^;  Submarine,  280-290 ;  Sabnuuine  Scrips 
3I-3;  Submarine  Cables  Trust,  99-IQ3;  United  Tele* 

phone,  ;  West  Coast  of  America.  Limited,  4l-5l; 

West  India  and  Panama,  Limited,  if-i};  DitiOidptf 
cent.  First  Preieience,  7i-7f  ;  Ditto,  ditto,  Second  Prefeienoe, 
6i-6i;  Western  and  brazilian.  Limited,  7f-7l;  Ditto,  6  ptf 
cent.  Debentures  •*  A,"  110-1x5;  Ditto,  ditto,  ditto,  "  8,* 
1 01 -1 05;  Western  Union  of  U.  S.  7  percent.,  1  Moitgagc 
(Building)  Bonds,  125- 130;  Ditto,  6  per  cent.  Sctrldf 
Bonds,  104-107;  Telegraph  Construction  and  Blairt^ 
nance,  Liniiteii,  25^-26};  Ditto, 6  percent.  Bonds,  i04-ic8t 
Ditto,  Second  Bonus  Trust  CertificaicS|  i  J-li. 
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THE  PARIS  ELECTRICAL  EXHIBITION. 

the   british   section. 
Elliott  B bothers. 

fCaaiiaued  from  page  374  J 

FtttiNC  Rheostat."  This  inslrument,  which  is 
the  Government  piUern.  is  used  in  iwo  ways, 
Wttll  or  without  the  bridge 


apart;  the  current  which  is  to  bo  used  for  Bring 
Aizes  is  sent  through  the  resistance  coiis  and  the 
platinum  wire  firsl.  and  then  (he  resistances  are 
varied  until  the  platinum  becomes  heated  white 
hot. 

"OiL'VcssELRALVANOMKTBR"{wrongly  called  so, 
because  generally  distilled  water  is  used  for  damping 
the  oscillations  of  the  needle).  This  instnimeni  is 
also  a  Government  pattern  ;  the  coils  contain  fine 
and  stout  wire,  one  having  i,ooo  ohms,  the  other 
i  ohm  resistance.  The  mirror  has  a  diameter  of 
I  inch,  and  the  magnet  a  similar  length.  The  two 
are  mounted  on  a  pintinum  stem,  which  has  a  loop  at 
its  lowerendforholdingaplatinum  vane,  which  latter 
is  simply  hooked  on.  A  switch  at  the  left  of  the 
instrument  facilitates  the  changing  from  high  to  low 
resistances  and  in'ce  rersd.  A  shunt  box  is  also 
provided  for  the  high  resistance,  and  is  easily  con- 
nected. 


■' Sliding    (oils."     (Figs,    to    and    11.}     The 
portion,!.,  of  this  apparatus  (Rg.  10)  has  two  revol- 
ving arms  fixed  parallel  to  each  other,  and  eitib^sKs.'S'^ 
two  coils.    Tliecv\tTeTi,i.homQft'i^\e.ts\fti»i\ii.-a»t-i 
s  this  do\iWe  a.tni  BlV  fc>  ,  ^»aw;^  9^wi%'*.,""''  ~ 
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divided  in  the  two  branches,  S  and  s.  If  the  arm 
is  moved  one  division  to  the  right.  S  is  increased, 
and  s  ii  decreased  by  1,000,  For  finer  adjustment 
■he  current  is  divided  in  Ihe  coils,  m.  As  shown  by 
fig.  10,  the  resistances  in  ihe  two  "  ratio  "  aims  of 
tbe  bridge  are  S  ^1  9S6llo,  and  s  =^  4320. 

"  DiPPEBENTIAL    KkFLECTING    TRli'OD    GALVASO- 

.11BTEK,  LOW  BESiSTANce."  This  instrument  differs 
from  the  others  bj  having,  in  place  of  copper 
wire^  a  silk-covered  capper  iaiid.  Each  coil  is 
mounted  on  a  dovetail,  moved  by  a  screw  from 
Ibe  back.  The  copper  b.tnd  has  a  decided  advantage 
over  the  copper  wire,  especially  for  low  resistance, 
as  it  brings  the  convolutions   much    nearer  the 

"Reflecting     tripod    ualvanoubter,     high 


"RoUJtD    BRASS   CASE    ASTATIC    I 
GLASS     CV-LIKDER,    AKD     EQUARB     CASK     GALV 

METER."  These  are  all  three  essentially  the  s 
the  difference  being  only  in  the  outer  cases. 
delicatcly-suspeoded  light  astatic  needle,  will 
*"  mirror,  is  inclosed  by  four  coils  of  copper  • 
of  which  two  act  on  the  upper  and  the  other  (w 
the  lower  of  the  astatic  needle.  The  needle 
10  light  magnets.  The  two  upper  and  the  two  la 
coils  of  wire  are  coanecled  with  four  temtiuli 
enable  the  experimenter  to  join  Ihe  coils  in  ki 
or  in  multiple  arc, 

"  Simple  mahnetombter,"  is  constructed 
observe  the  deflections  of  a  delicalely-suspeii 
mirror  and  magnet,  either  caused  by  lencil 
magnetism  0 — ■"" ''" 


T  other  influences. 


Fio.  i(. 


SESIBTAKCK."    (Fig.   lia.)      Thj 

and  a  very  sensitive  ' 
light  aeiatic  needle. 

'•  RsFLBCTiNG  WOOD  CASE  GALVAKoHETER,"  differs 
from  the  previously  described  instrument  in  two 
points ;  it  has  for  cheapness  sake  a  mahogany  case 
■nd  a  long  silk  suspension  inside  the  lut>e  on  which 
the  directing  magnet  moves  up  and  down.  The 
aeedle  is  asiaiif,  but  has  no  aluminium  vane,  A 
refj-good  iuitrument. 


■I'OST-OFFltSSET  OF  RESlSTAKCKCOlW'i-^-, 

with  switch  at  Ihe  side,  the  well-known  l]rp**" 
resistances  from  i  to  4,000  ohms,  and  10,  iM,ii^ 
t.oooohms  in  the  bridge  ratio.  The  switch  OTO* 
mutator  at  the  side  reverses  (he  "Iin«'  H 
"earth"  connections,  so  that  either  poailh*  * 
negative  currents  can  be  sent  to  line,  whiK  *l 
deflection  of  the  galvanometer  needle  doete.^ 
too  much  resistance  being  in  the  adjusuble  tm*^ 
\  t.'nt^iuA^e.Ks  Aiivji  in  the  same  direction. 
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"Small  reflecting  galvanometer."  The 
needle  in  this  instrument  is  not  astatic,  but  the 
influence  of  earth's  magnetism  is  neutralised  by  the 
directing  magnet.  The  needle  is  suspended  in  a 
brass  tube.    The  coil  consists  of  stout  wire. 

"  Brown's  detector"  (fig.  13)  is  an  ordinary 
▼ertical  galvanometer  ;  but  the  coil  has  three  sec- 
tions, of  2, 10,  and  1,000  ohms  respectively. 

"  Portable  astatic  galv.\nometer."  The 
chief  feature  of  this  galvanometer  (which  is  shown 
by  fig.  14)  is  its  portability.  The  resistance  is 
1,000  ohms,  and  the  astatic  needle  is  pi  vetted  in 
jewelled  holes  to  reduce  friction.  The  galvano- 
meter packs  into  a  leather  case  with  a  small  bar- 
majjfne^  which  prevents  the  needle  from  too  violent 
oscillations.  The  same  magnet  is  used  to  in- 
crease or  decrease  the  sensitiveness  of  the  instru- 
ment. 

"  Wire  gauge  on  box,"  made  of  German  silver, 
^^e^ing  to  xmsv  inch  without  the  use  of  a  magnify- 
ing glass.  The  screw  has  a  pitch  of  50  to  the  inch ; 
to  one  end  of  this  screw  is  fixed  a  tube  which 
represents  the  drum,  divided  to  30  ;  the  elongated 
part  through  which  the  screw  passes  has  divisions 
for  every  turn  of  the  screw,  and  the  drum  tube, 
moving  over  these  divisions,  subdivides  each  part 
(^th  inch)  into  twenty,  which  is  equivalent  to 
j^  inch.  This  gauge  can  measure  up  to  a  thick- 
ness of  half-an-inch.  When  fitted  to  the  top  of  the 
box  (into  which  it  packs)  it  leaves  the  hands  free  for 
manipulation. 

"Dubois  Raymond's  sheochoru"  is  simply  a 
set  of  resistances  made  up  of  platinum  wires,  one 
of  them  being  variable  by  a  slide  moving  over  it 
Generally  usai  in  the  physiological  laboratory. 

"  Saundbr's  Lightning  Dischargbi/' placed  be- 
tween land  line  and  cable,  is  of  a  novel  construction. 
The  terminal  to  which  the  land  line  is  connected  is 
well  insulated  on  a  pillar.  To  this  terminal  is 
fastened  a  platinum  wire  TrnfotT  i"^^  thick,  which 
passes  through  a  long  tube  ;  four  pointed  screws  are 
placed  at  each  end  of  the  tube,  the  points  being  very 
close  to  the  platinum  wire.  The  other  end  of  the 
wire  is  fiutened  to  a  spring,  the  spring  proceeding 
from  the  well-insulated  terminal,  connected  with  the 
cable.  Tube  screws  and  a  terminal  with  a  platinum 
piii^  just  in  line  with  the  wire  and  behind  the  spring, 
are  all  connected  to  earth.  The  lightning,  destroy- 
ing die  fine  wire,  lets  the  spring  press  against  the 
'-^-^ pju  j^j  j^j  back,  and  so  puts  the  cable  to 


{^^■■SlBlUD 


Halt-inch  English  and  French  wire  gauge, 
win  Taylor's  ratchet."  Similar  to  the  one 
describei  above.  To  read  in  French  measure,  a 
second  dmm-tube,  which  surrounds  the  drum,  is 
fixed  to  tiw  screWf  and  slides  longitudinally  over  the 
latter.  Tlie  oater  drum  is  divided,  so  as  to  sub- 
divide to  fractions  of  a  millimetre.  The  inner 
drum  difiim  the  inch  into  thousandths.  When  the 
French  niSMure  is  required,  the  outer  drum  is 
pushed  over  the  division  of  the  inner  tube ;  a  pin 
prevents  it  being  pushed  too  hr.  The  ratchet 
arrangement  prevents  too  much  pressure  being  put 
on  the  gauge. 

"  Milner'sflat  gauge."  (Fig.  15.)  This  gauge  is 
entirely  different  from  the  others  in  every  respect, 
and  it  has  the  great  advantage  that  in  gauging  only 
one  hand  is  required,  whilst  the  others  require  both 
hands.     The   jaws  move  paraliei  by   a   parallel 


motion  ;  one  jaw  has  an  elongation,  moving  over  a 
number  of  parallel  lines  -/„  inch  apart,  running  in 
the  same  direction  as  the  jaws.  The  elongation  of 
the  movable  jaw  is  bevelled  and  divided  into  20 
parts.  The  zero  and  the  twenty,  cut  two  adjacent 
parallel  lines  on  the  opposite  ends  when  the  jaws 
are  measuring  /^j,  ^V,,  &c.  The  20  divisions  on  the 
bevel  subdivide  the  tenths  to  fiftieths. 

In  Milner's  circular  gauge,  on  the  same  principle, 
but  of  a  simpler  and  difierent  construction,  the 
movable  jaw  slides  in  a  tube. 

Fig.  16  shows  a  "  Short  circuit  plug,"  which  is 
of  peculiar  construction,  being  specially  designed 
to  give  a  very  perfect  contact ;  this  is  effected  by 
means  of  a  cap  which  fits  over  a  split  tube  the 
two  halves  of  which  are  respectively  connected  to 
the  two  terminal  screws.  An  ordinary  plug  in  the 
centre  of  the  cap  also  makes  a  contact  in  the  usual 
way. 

Besides  the  foregoing,  a  large  quantity  of  mis- 
cellaneous instruments  are  exhibited  which  it  is 
needless  to  refer  to,  as  they  are  of  well-Icnown 
construction,  though  we  may  remark  that  their 
general  design  and  finish  are  excellent. 

[In  our  last  issue,  on  page  374,  we  stated  that 
the  "Quadrant  electrometer"  (fig.  7)  gives '  100 
divisions  deflection  with  one  Daniell  cell,  whilst 
the  Thomson^s  gives  300 ;  the  figures  100  and  300 
in  this  paragraph  should  be  reversed. — £n.  7>/. 
Jour,'} 

Ransomes,  Head  and  Jefferies. 

Messrs.  Ransomes,  Head  and  Jefferies,  of  the 
Orwell  Works,  Ipswich,  and  9,  Gracechurch  Street, 
London,  exhibit  a  vertical  steam  engine,  which 
has  been  specially  designed  for  electric  light 
purposes. 

The  engine  (as  will  be  seen  from  the  engraving 
on  p.  396)  has  a  spur  fly-wheel  for  driving  the  dynamo- 
electric  machine  by  gearing  instead  of  by  strap. 
This  arrangement,  which  is  exceedingly  compact, 
has  been  supplied  by  Messrs.  Ransomes  for  use  on 
board  steamers,  and  offers  for  these  and  similar 
situations,  where  economy  in  space  is  an  object,  very 
great  advantages.  The  engine  is  fitted  with  Messrs. 
Ransomes'  patent  automatic  governor  expansion 
gear  for  securing  uniformity  of  speed  and  economy 
of  steam,  and  consequentlv  of  fuel ;  and  as  with  the 
gearing  there  is  no  "slip,  which  sometimes  occurs 
with  a  strap,  especially  if  at  all  damp,  the "  number 
of  revolutions  required  by  the  dynamo  machine  can 
be  obtained  with  perfect  accuracy. 

The  engine,  shown  on  page  396,  takes  steam 
from  an  existing  boiler,  but  they  may  be  had  with 
the  boiler  complete,  if  so  desired. 

Messrs.  Ransomes,  Head  and  Jefferies  have  also 
another  of  their  engines  on  the  stand  of  Messrs. 
L.  Clark,  Muirhead  &  Co.,  of  London,  which  is  at 
work  driving  the  various  electric  machinery  exhibited 
by  this  firm.  This  engine  is  of  ten-horse  nominal,  of 
the  portable  type,  similar  to  that  which  has  been  used 
continilously  for  nearly  three  years  on  the  Thames 
Embankment,  and  which  was  illustrated  in  the 
number  of  the  Journal  for  March  15th,  1879.  Tt  is 
mounted  on  pedestals  instead  of  wK^^V^^-mjA  \Nw\^ 
also  fitted  wvlVv  \.V\g  ^?i\.^tv\.  ^wVoxwaMxc  ^q.x^xn\^^  ^'^- 
pansion  gear  'jAv^vxA^'  icK^tT^i^  \.o. 
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Fbkderick  J.  Smith. 
F.  J.  Smith,  of  Taunton,  exhibits  a  model  of  an 
:ai0U3',ronn  of   dynamometer   for  showing   at 
L  instant  the  force  transmitted  in  working  any 
hi  DC. 

he  leading  fenture  of  the  design  of  the  machine 
ich  is  shown  on  page  396)  is  that  the  spring 
:h  is  extended  by  the  force  transmitted  is  in 
ray  affected  by  centrifugal  action. 
n  a  shaft  carried  by  two  supports  are  two  pulleys, 
One  is  driven  by  a  prime  mover,  the  other 
H  the  machine  (o  be  tested  ;  to  each  pulley  a 
Iwheelisfixed;  these  bevilwheelsareingear  with 
xd  bevil  wheel  between  them,  the  axis  of  which 
l^wU  right  angles  Id  the  axes  of  the  former. 


GO  modified  in  construction,  that  it  is  made  on  one 
vertical  casting,  the  recording  parts  being  at  the 
top  of  the  wheels. 

A  small  form  of  the  dynamometer  has  been  used 
in  experiments  in  heat  and  electricity,  and  also  in 
connection  with  a  whirling  table. 

Wm.  M.  Foxcroft. 

This  exhibit,  which  is  the  only  one  of  the  kind  in 
the  whole  Exhibition,  is  by  that  enterprising  cabinet 
work  manufacturer  Mr.  W.  M.  Foicrofl,  of  54,  Corap- 
ton  Street,  Clerkenwell,  London,  E.G.  It  consists  of 
a  largo  number  of  wooden  cases  for  telegraph  appa- 


rramewhich  carries  ihe  central  wheel  iii  capable 
ly  angular  displacement,  the  wheels,  of  course, 
giagear  in  every  position.  A  spiral  spring  in  the 
,  c,  D,  acts  at  a  tangent  to  the  sector-shaped  frame 
:h  carries  the  central  wheel,  so  that  any  dif- 
ice  of  pressure  between  theleethof  Ihe  wheels, 
sets  the  arc -shaped  piece,  E,  and  moves  a  light 
G,B,  which  records  (by  means  of  aglass  tracing- 
IV  »)  a  cuni-e  on  the  drum,  k  ;  the  area  of  this 
B^  IS  in  other  recording  instruments  when 
ipreted,  shows  the  number  of  foot  pounds 
raiitled.  A  lever  actuated  by  an  electro- magnet 
rolled  by  a  pendulum  beating  seconds,  records 
leans  of  the  pointer,  f,  the  seconds  during  which 
portion  of  the  curve  was  traced  ;  this  is  only 
I  when  it  is  required  to  make  a  close  approx:- 
on  ;  without  the  dingi'am  the  deflection  is  read 
pointer,  and  the  revolut-ons  per  minute  taken 
Se  counter,  m.    The  machine  has  recently  been 


ratus  of  every  description.  These  cases  are  very  fine 
specimens  of  work  as  regards  design  and  linish,  and 
reflect  great  credit  on  the  manufacturer.  Fig.  i  is 
a  new  design  for  a  "Bljke's"  transmitter  and  bell 
case  combined  ,  hitherto  this  has  necessitated  two 
separate  cases,  one  for  the  bell  and  one  for  the  trans- 
mitter, but  in  Mr.  Foxcroft's  case  the  two  are 
combined,  the  transmitters  being  in  the  upper 
portion,  and  the  work  for  the  bell  being  under  the 
desk ;  the  bell  is  placed  under  the  latter  with  the 
push  just  above.  Fig.  3  is  simply  a  sample  of  a 
bell  case  for  domestic  purposes,  as  shown  by 
Mr.  Foxcrofl  in  various  woods.  Fig.  3  shows  a 
specimen  of  the  well-known  "Gower  Bell"  tele- 
phone case.  These  cases  are  shown  in  woods  to 
match  the  (itiings  of  any  mansion  or  house  of 
business,  those  of  teak  are  adopted  by  Her  Majesty's 
Government,  for  business  nuriioses  miA  ^bt  ■w;ii&- 
sions  we  ha.\c  sa.^\t^'KQoia.t^i^s\40^i,a'^^■vw^«l.>S«l^.J 
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b\»A  and  gold,  brown,  oalc,  walnut  and  other  fancy 
woods  suitable  for  the  most  artislEcsllj  6tled 
maiiBions-  Fig.  4  represents  a  umple  of  the 
■peaking  instrument  case  (single  needle)  in  use 
upon  the  ]klidland  Railway.  It  is  similar  to  Ihc 
General  Post-office  pattern.'  Fig.  5  is  a  view  of  a 
CMC  for  "Svke's"  block-  instrument  (s/t  "Tclc- 
graphlc  Journal,"  June  i;th,  1880).  The  wear 
and  tear  upon  the  case  being  great  the  simplicily 
of  (he  dcsij^  has  been  necessitated  by  the  strength 
rwiutrel.  Fig.  6  shows  the  ordittary  block  inslru- 
mcii'.  ase  (single  needle)  so  exteasavely  used 
by  :he  various  railways  throughout  the  world. 


design.  The '■Cbossley  TRA.isJtmrEH."  deietibtd 
in  the  "  Tekgra^ic  Journal,"  toL  vii.,  p.  144, 11 
exhibited  in  various  forms,  there  of  which  ue 
illustrated  in  figs.  I,  ],  and  3.  Fig.  4  rq>n»cstt 
the  early  and  well-known  instrument,  which  il 
exhibited  at  the  exhibition,  beautifully  made  vf 
with  glass  sides,  all  the  working  parts  bnaj 
nickeled.  Fig.  3  represents  a  soialler  transntiitcr. 
combined  with  a  "  magneto  generator  and  ctO- 
bell,'  such  as  are  now  almost  exclusively  used  inlbe 
exchanges  both  in  this  country  and  in  America  Fi} 
1  illuUrates  an  upright  Crossley  TranuDitter,  oob- 
bin«d    with    the    same  style  of    appanuui  lai 
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*  been  fonned  to  work  the  CroHley  patsnti  in 
dia,  Auitnlii,  New  Zealud,  &c.  Fig.  3  ii  a 
nple  masneto  call-bell  for  use  with  this  syitem. 
"rtie  "WARBtniTON  AND  Ckosslky  bbll  isaray- 
tirr"  (described  in  the  "Telegraphic  Journal"  for 
arch  15th,  1880),  is  shown  in  working  order. 
Mr.  "  Ksupe's  speed  indicatob,"  which  is  alio 
hibited,  excites  much  interest,  being  connected  to 
le  of  the  enginet.  This  instrument  has  been 
scribed  ia  the  "Telegraphic  Journal "  for  May  1 5th, 
:So. 

A  Tcry  good  "tingle  needle  block  instrument," 
gether  with  "electric  bells,"  "relays,"  and  a 
tfate  electrical  machine,"  are  also  amongst  the  ex- 
Iriti  of  this  firm. 


THE  EXPERIMENTS  OF  M.  BJERKNES. 

Bf  FRANK  GERAI.DV. 

;  ■  rala,  words  must  be  distrusted  :  in  the  first  place 
ofMn  happens  that  their  meaning  is  ill. defined  or 
it  tkay  are  not  understood  by  every  one  in  exactly 
I  iKnw  manner,  which  involves  the  most  unpleasant 
italiai  But  even  in  the  ease  when  they  are  prodie 
1  mn  RCeiTod  cTerywhere  in  one  sole  acceptation 
■•  MnMJDB  still  a  danger,  that  of  passing  from  the 
(d  to  the  idea  and  of  being  led  to  be  li  ere  that  be- 
■•  there  is  award  there  must  be  some  real  being 

tad  by  that  word. 

IS  take,  f^.,  the  word  electricity  ;  if  we  ander- 


FiG. 


uid  by  this  term  the  common  law  whi 
lather  a  certain  category  o(  phenomena  it  expresses 
dear  and  useful  idea  ;  but  we  have  no  right  to  con- 
ide  a  priari  from  its  existence  that  there  exists  a 
Oiaet  agent  called  electricity  which  is  the  efficient 
BW  of  these  phenomena.  We  ought,  according  to 
I  philosophic  rule,  never  to  admit  beings  without  ab- 
lata  necessity.    The  progress  of  science  has  always 


gradually  eliminating  these  provisional 
conceptions  and  in  reducing  the  number  of  causes. 
This  19  visible  without  even  going  back  to  the  ag;e9  of 
ignoiance,  when  every  new  phenamenon  brought  with 
it  the  conception  of  a  special  being  by  which  it  was 
caused  and  directed.  In  the  last  ages  we  had  spirilt, 
such  as  volatile  liquids,  gases,  or  even  the  theoretical 
conception  likephlogiston.  At  the  endof  the  last  century 
and  at  the  beginnittgof  the  present,  ideas  had  already 
.. jji^ig     The  notion  of  "  fluid  "  ^ 


nitted,  1 


and  s 


.  'ague  category, 
but  still  slightly  deGnite.  Under  this  head  were  ar. 
ran^  the  unknown  and  intangible  causes  of  thermic, 
lummous  and  electric  phenomena,  ftc.  By  degrees  the 
"  fluid  "  vanished  and  we  arrire,  or  rather  we  arrived  a 
little  time  ago,  at  the  notion  of  "  forces  " — a  precise 
idea,  mathematically  comprehensible,  but  atilt  mys- 
terious in  its  essence. 

Now  this  conception  is  gradually  disappearing, 
leaving  us  merely  the  elementary  ideas  of  matter  and 
motion — ideas  not  perhaps  much  clearer,  philosophi- 
cally speaking,  than  the  others,  particularly  that  of 
matter  considered  in  itself,  but  which  are  at  any  rate 
necessary,  since  all  the  others  pre-sunpose  them. 

Among  those  notions  which  study  and  time  have 
reduced  into  other  and  simpler  notions,  that  of  elec- 
tricity should  lake  its  place  ;  it  presents  ilselF  more  and 
more  as  one  of  the  particular  cases  of  the  general 
movements  of  matter.  This  will  be  the  eternal  honour 
of  Fresnal  that  he  introduced  into  science  and  estab. 
lisbed  mathematically  the  theory  of  undulations  (sug- 
gested, indeed,  before  him),  giving  thus  the  first 
example  of  the  notion  of  motion  substituted  for  that 
of  force.  Since  the  principle  of  the  conservation  of 
energy  has  assumed  the  prominent  position  which  it 
now  occupies,  and  since  we  have  seen  the  continual 
transformation  of  one  series  of  phenomena  into  another 
the  mind  is  immediately  drawn,  on  witnessing  a  novel 
fact,  towards  an  explanation  of  this  kind.  Still  it  is 
—  -'--  that  such  hypotheses  are  not  easily  justified. 


The 


hlch  w 


call  a 


cular,  ■ 


which  we  cannot  help  assuming  as  being  the  source  of 
almost  all  action,  cannot  be  grasp:d  in  themselves,  and 
can  be  demonstrated  only  by  the  coincidence  uf  a  great 
number  of  consequences.  There  is,  however,  another 
method  for  rendering  them  probable,  the  use  of  analogy. 
If  we  are  able  to  reproduce  the  effects  of  electiiclty 
by  means  of  vibrations  which  can  be  directly  demon- 
strated, there  is  then  reason  to  admit  that  electricity 
is  nothing  but  a  system  of  vibrations,  differing  merely 
by  special  qualities,  such  as  dtmcnsion,  direction, 
rapidity,  &c. 

Such  is  the  result  of  the  very  curious  experiments 
due  to  M.  Bjerknes.  They  form  a  body  of  striking 
results,  perfectly  concordant  and  presenting  very  dis- 
tinct analogies    with   electricity   as    we    are    about    to 

They  depend  upon  the  presence  of  bodies  set  in 
vibration  in  a  liquid.  Ttie  vibrations  which  M. 
Bjerknes  produces  are  of  two  kinds,  pulsations  and 
oscillations.  The  pulsations  are  obtained  by  the  aid 
of  small  drums,  closed  by  flexible  sides,  such  as  are 
represented  on  the  left  of^  fig.  1.  A  small  cylinder  or 
pump-barrel  is  connected  by  means  of  a  tube  with  this 
closed  chamber,  where  the  rapid  movement  of  a  piston 
alternately  aspirates  and  drives  back  the  air.  The  two 
sides  are  successively  pushed  outwards  and  drawn  to- 
wards the  centre.  In  an  apparatus  of  this  kind,  the 
two  sides  repel  theliquidatthe  same  time  and  attract  it 
at  the  same  time.  Their  movements  are  in  the  same 
phase,  and  if  it  is  wished  that  the  one  should  repel 
whilst  the  other  attracts,  two  drums  must  be  set.  ^v:!K.vn 
back,  separated  by  a  ri^,\4^M\X!Cviw,xti'i«.^i«  tnomK^w'^ 
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»ilh  two  separate  puai p. barrels,  the  movements  of 
which  are  combiaed  in  such  a  manner  tbai  one  sucks 
up  wbiUc  llie  oilier  ejects.  A  system  of  this  kind  is  lo 
be  »«en  on  the  right  of  iig.  i. 

The  vibrations  are  oblaioeii  by  the  aid  of  small 
fnctallic  spheres  fixed  iu  tubular  supports  of  movable 
levers,  lo  which  are  communicated  the  movements  of 
the  compression  and  expansion  oE  the  air  in  the  barrel 
of  the  pump.  They  oscillate  in  a  plane,  the  direction 
of  which,  perhaps,  varies  according  to  the  arrangement 
of  the  sphere,  as  is  seen  in  two  apparatus  of  this  kind 
tepresenlcd  in  fig.  i.  Fig.  ^  gives  an  idea  of  the  total 
atlangemenl. 

The  two  pistons  of  the  air-pumps  are  joined  lo  con- 
necting rods,  so  that  their  phases  may  be  regulated  at 
pleasure,  either  in  coincidence  or  in  opposition.  The 
whole  ii  driven  by  means  of  a  wheel  or  belt  which 
renden  it  possible  to  obtain  rapid  vibrations.    Caout- 


in  magnets,  like  pole*  repel  and  unlike  polet 
each  other. 

It  must  be  remarked  that  the  SBiface  of  (Im 
presented  is  indifferent,  since  both  are  in  tk 
phase;  the  drum  behaves,  therefore,  like  aa  ii 
magnetic  pole,  or  rather  like  a  magnet  havuu 
middle  a  consequent  ^ote.  In  order  to  have  t«i 
a  double  drum  is  necessary.  The  experiment  i: 
complicated  ;  two  pump-barrels  are  needed  w 
alternately  for  this  drum  alone,  and  one  or  two 
for  the  moving  drum.  The  effects  are  more 
shown  with  the  vibrating  spheres,  a*  will  b< 
directly. 

This  form  has  the  advantage  that  the  osci 
body  presents  at  once  both  phases  ;  relatively 
liquid  one  of  Its  sides  advances  while  the  other n) 
vibrating  sphere  pres 


ing  dru 


,   obtai. 


either  atCractio 


menls.  The  first  is 
waler  there  is  place 
fixed  upon   an   axli 


ebouG  lubes  conduct  sir  Into  the   apparatus   without   \ 
interfering  with  its  movements.  | 

■       '   "j  ihe  details  of  the  eipcri-    i 
sentedin  fig.  2.     In  a  tank  of 
tie  structure  carrying  a  drum 
capable   oE  turning.     It  Id, 
ilion    with    one    o£    the   air 
cylinders.     The  operator   holds   in  his  hand  a  second 
drum,  placed    in  connection   with   Ibe   other  cylinder.    ' 
The  pistons  are  so  adjusted  tliat   they  move  simul.    , 
taneously;  then  the  sides  of  the  drums  expand  and  con-    i 
tract  simultaneously.     If  (he  drums  are  brought  near    I 
each  other,  there  appears  a  very  marked  attraction,  the 
revolving  drum  folloiving  the  other.     If  we  adjust  the 
connections  so  that  the  pistons  work  alternately,  there 
is  repulsion,  so  the  movable  drum  recedes  from  the 
other.    The  effect  is   therefore  analogous   to  that  of 
two  magnets,  with  this  difference  merely,  that  the  like 
phases  atlra^t  and  (Pie  unlike  repel  each  ot\\er, -wViU^ 


according  as  the  approaching  side  is  in  t.  pbut 
ccrdant  or  discordant  with  Ihe  side  of  the  drun. 

We  may  make  a  series   of  inlerestins  exptrit" 
with  Ihe  arrangement  shown  in  fg.  3. 

The  two  spheres  are  put  in  simultaneous  Tibnl 
and  Ihe  suppori  is  &ee  to  revolve  on  its  •xib 
effect  is  analogous  to  that  nhieh  is  prodoctd  bt 
short  magnets  cirried  by  one  and  the  same  ren" 
support.  On  presenting  the  vibrating  sphers  le 
ends  the  entire  sj  stem  may  be  repeUtd  ot  »ltl« 
according  lo  its  phase  and  the  point  where  it  bi 
sented.  !f  ive  substitute  for  the  transverse  iupp« 
single  sphere,  as  shown  by  the  dolled  line  in  6(-J 
obtain  the  analogue  of  a  short  magnet  supported^ 
a  pivot.likeasmall  compass.  This  sphere  (olio*) 
pole  of  3  vibrating  sphere  presented  to  it,  M  wwli 
the  pole  of  a  magnet  with  this  reseivilion  thltil 
magnet  like  poles  repel  each  other,  whilst  wltk  I 
Qat\\\a\\i,^UcjdUs,  like  phases  attract  each  other. 
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In  al!  lUe  foregoing  expetimcnts  ihe  bodie?  brought 
near  each-other,  are  boll)  in  motion  and  the  phenomena, 
reseiublE  ihrjae  of  permanent  magnetism.  We  may  also 
reproduce  those  which  acjse  from   magnetic   induction- 

I  Foe  this  purpose  wc  employ  small  balls  of  different 
materials  suspended  to  floats,  as  shown  in  lig.  4  (a,  ft,  t). 

I      Lgtas  take,  c^.,  the  body  A,  which  is  a  stnall  sphere  of 


Ell  and  preseni  to  it.  either  a  drum  excited  by  pulsa- 
tions, or  an  oscillating  sphere,  and  it  will  be  attracted, 
thus  representing  the  action  of  a  magnet  upon  a  ^iece 
ot  solt  iron,  A  curious  experiment  shows  the  transition 
between  this  new  series  and  the  former.     If  we  present 


to  each  other  two  drum?  in  opposite  phases,  but 
arranged  in  such  a  manner  thai  one  of  them  vibrates 
much  more  strongly  than  the  other,  on  api)roximating 
them  cautiously,  we  find  that  the  drum,  which  has  the 
eteater  movement,  at  last  exerts  upon  Ihe'aiithai'  the 
same  action  aa  if  the  latter  were  motionless":  The 
effect  is  analogous  to  that  which  takes  place  between  a 
strong  and  a  weak  magnet  if  tbeir  like  poles  are  pre- 
sented (o  each  other. 

On  continuing  these  trials  we  STtive  at  a  very  im- 
Instead  of  the  body,  b  (fig.  4],  let  us 


porta  Dt  poin' 


lake  c.  As  the  figure  shows  this  is  a  body  lighter  than- 
water,  and  kept  in  that  liquid  by  a  u-eight.  If  we  present 
to  it  the  vibrating  body  it  will  be  repelled,  and  we 
obtain  the  results  known  under  the  name  of  diamag. 
netisin.     This    experimeot    brings    the    influence    of 


ascribed  these  effect: 
aidered  that  magneti 
a  difference  between  thr 


net  upon  the  body  experimented  upon,  and  the  al 
tion  exerted  upon  the  air.  Ifthe  body  ismoresf" 
than  the  air  there  is  direct  magnetism  ;  if  less  s. 
there  is  diamagnetism.  The  water  between  the  bodies 
in  the  experimentsofBjcrkncs  plays  the  same  pact;  hy 
its  vibration  it  transmits  the  movements  iivAde'Aimi.-oK-s 
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the  pliaMS  of  the  suspended  body.  If  the  body  is 
heavier  than  water  ils  movement  in  smaller  than  that 
of  the  liquid,  and  consequently  relatively  to  the  vibrating 
body  it  is  in  the  same  phase;  if  it  is  lighter  the  con- 
trary is  the  case  and  the  phases  are  discordant.  These 
effects  can  be  easily  verified  by  means  of  the  little  appa- 
ratus, 6g.  5,  which  bears  two  bars,  the  one  lighter  and 


the  other  heavier  than  water.  On  approximating  the 
vibrating  body  lo  them  the  one  presents  its  end  and 
takes  an  axial  direction,  whilst  the  other  places  itself 
transversely  and  takes  an  equatorial  direclion.  These 
eipeiiments  maybe  varied  in  sundiy  manners,  upon 
which  it  is  needless  to  enlarge  as  they  may  be  seen  at 
the  Exhibition. 

We  obtain  very  curious  effects  also  with  the  arrange- 
ment, Gg.  6.  Between  the  two  drums  we  introduce  a 
body  supported  by  a  float,  as  is  represented  in  ^g.  4  a. 
We  may  then  arrive  at  different  results  according  to 
the  combinations  adopted.     Let  us  suppose  that  Che 

Chases  are  similar,  and  that  the  interposed  body  is 
eavier  than  water ;  it  is  then  repelled  as  far  as  the 
circumference  of  the  drums,  where  it  stops.  It  the 
phases  are  different  the  body  moves  in  the  opposite 
direction  and  stops  in  the  centre. 

If  the  body  is  lighter  than  water  the  effects  are 
naturally  modified.  It  placed  I>etween  two  similar 
phases  it  is  attracted  in  a  certain  radius  and  repelled  if 
placed  at  a  greater  distance.  If  the  phases  are  opposite 
It  is  always  repelled.  We  may  easily  satisfy  ourselves 
that  these  effects  are  analogous  to  those  produced  upon 
bodies  placed  between  two  poles  oE  large  and  powerful 
magnets.  We  End  hem  ia  particular  a  reproduclion  of 
some  of  the  experiments  of  Faraday.  It  is  needless  to 
repeat  that  the  analogies  are  always  inverted. 

M.  Bjerkncs  has  carried  the  examination  of  these 
phenomena  fuclher  and  has  studied  experimentally  the 
action  taking  place  within  the  liquid.  For  this  purpose 
he  makes  use  of  the  arrangement  represented  in 
fig.  7.  Alongside  the  vibrating  bod^  is  placed  a  light 
body  mounted  upon  a  very  Hexible  spring,  tt  lakes 
the  movement  of  that  portion  of  the  liquid  where  it  is 
placed  and  by  means  of  a  small  pencil  he  writes  the 


direction  ot  the  movement  upon  a  plate  pmeeted 
above.  On  placing  this  indicator  in  diSereot  directiaoi 
the  whole  liquid  may  be  explored.  We  obtain  Umi 
figures  quite  similar  to  magnetic  figures. 

All  the  cases  may  be  reproduced,  the  vibrating  iphen 
giving  the  curves  ot  a  magnet  with  its  two  poles.  We 
may  even  show  the  mutual  action  of  two  magnets ;  the 
figures  are  remarkably  distinct :  it  anything  more  dear 
than  those  obtained  with  actual  magnets. 

It  must  not  be  thought  that  them  interesting  fads 
are  of  a  tentative  nature,  the  result  of  a  happy  experi- 
ment. On  the.'conCrary,  they  have  been  foreseen  and 
determined.  M.  Bjerknes  is  above  all  things  a  mathe- 
matician ;  the  study  of  the  vibratory  movement  of  1 
body  or  a  system  ot  bodies  in  any  medium  has  led  bin 
to  the  results  which  he  has  since  realised  experi- 
mentally. 

As  a  continuation  of  the  lolutians  produced  by  U. 
Lejeune  DirichleC,  M.  Bjerknes  undertook  this  inveili- 
galion  about  1865,  and  found  that  from  these  move- 
ments there  must  result  the  production  of  regular 
mechanical  actions.  He  calculated  the  direction  of 
these  actions  and  about  1S75  he  perceived  the  possibi- 
lity of  reproducing  the  effects  ot  pennaaent  magaetism. 
Recently,  towards  1979,  he  found  that  induced  maf- 
netism  may  likewise  be  explained  by  these  hypothcMi 
and  represented  by  actions  of  this  kind.  Not  till  the* 
he  made  experiments  and  thus  gave  a  confirmaliaD 
to  the  results  of  his  calculations. 

The  same  process  has  led  him  lo  conclude  Ihattke 
action  of  currents  may  be  represented  in  the  same 
manner.  In  place  oE  imdies  in  vibration  bodies  ire 
required  in  a  state  of  alternative  rotation.  The  eS«ii 
are  much  more  difficult  to  demonstrate  and  vitdif 
liquids  must  be  employed. 

Nevertheless  the  experiments  hare  been  made. 
Hitherto  the  attractions  and  repulsions  have  not  bMi 
exhibited.  I  do  not  know  if  M,  Bjerknes  has  obtained 
them ;  but  by  the  means  indicated,  the  lines  of  actios, 
the  electric  figures,  if  I  may  so  express  myself,  luie 
been  traced.  They  are  very  curious.  If  we  suppoie 
'  perpendicular  to  the  plate  and  broughtin 


presence 


0(11 


pole   of  a 


the  influences  produced  arountf  it ;  the  figures  an 
especially  striking  in  the  case  ot  two  currents.  H- 
Bjerknes  does  not  yet  appear  to  have  drawn  fnim 
these  experiments  all  that  he  expects.  Still  they  hare 
already  led  to  important  consequences.  Thus  calcu^- 
tlon,  confirmed  by  experiment,  has  led  him  to  renauon 
the  formula  proposed  by  Ampere,  and  to  adopt  On 
formula  of  Regnard  as  modified  by  Clausiui.  Hon 
prolonged  experiment  must  decide  whether  he  ii 
right. 

These  researches  present  special  dilSculties,  mi 
the  use  of  viscid  liquids  is  open  to  discussion.  H. 
Bjerknes  has  made  use  of  them  in  reproducing  llie 
eRects  which  he  obtained  in  water,  and  finds  thatUc 
lines  of  force  are  no  longer  the  same  and  that  the  plu- 
nomena  are  modified.  It  is,  therefore,  necessarr  to 
depart  as  little  as  possible  from  perfect  liquids.  Tb 
experimenter  seeks  at  present  to  make  use  of  such 
liquids  in  cylinders  with  fluted  surfaces — an  eipedieni 
not  without  difficulty. 

This  series  of  experimeots  is  a  rare  instance  of  (he 
verification  of  algebraical  calculation  by  direct  demon- 
stration.  In  general  we  employ  geometry,  which  gi«« 
by  calculation  a  graphic  representation,  tnmishinf  a 
valuable  control ;  sometimes  we  have  a  practical  a^ 
plication  which  is  in  some  respects  an  important  veri- 
fication, though  merely  approximative  ia  others.  II  il 
exceptional  to  give,  as  M.  Bjerknes  has  succeeded  ia 
doing,  a  direct  material  reproduction,  which,  whilst  it 
brings  the  results  into  a  singular  prominence,  enabht 
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>  be  compared  with  known  facts,  and  to  gene- 
he  views  upon  which  they  rest. 
hypotheses  on  the  nature  of  electricity  being 
t  indifferently  established  nothing  which  may 
their  solidity  should  b^  neglected.  That  elec. 
s  a  vibratory  movement  is  perhaps  no  longer 
J,  but  it  is  not  yet  as  clearly  established  as  in 
i  of  light.  Every  proof  in  support  of  this  idea 
»me,  espedally  when  it  has  not  been  furnished 
ad  of  accident,  but  springs  from  mathematical 
ion« 

1  this  double  point  of  view  the  experiments  of 
icnes  are  very  remarkable.  I  add  that  they  are 
irious  to  see,  and  I  commend  them  to  the 
ition  of  all  visitors  to  the  Exhibition. — La  Lu^ 
Utctrique, 


9fttxtt$i^anbmtt. 


3RD1NG   APPARATUS    FOR    MIRROR 
SIGNALS. 

fc#  Editor  0/  The  Telegraphic  Journal. 

-On  the  15th  ult.  I  wrote  the  accompanying 
r  insertion  in  a  scientific  periodical,  inclosing 
riend  of  mine  who  happened  to  be  staying  in 
for  a  short  time.  By  the  following  mail  I  sent 
drawing  and  specification  asking  him  to  patent 


Recorder 

gement  if  I  were  not  forestalled  by  so  me  one 
that  case  I  requested  him  to  retain  the  letter, 
I  inclose  a  copy.  On  the  14th  inst.  I  received 
en  to  say  I  had  been  forestalled,  and  c  ould  not 


patent.  I  now  inclose  a  duplicate  of  my  former  letrer, 
to  show  that  the  plan  of  registering  mirror  signals  by 
the  aid  of  selenium,  has  been  for  some  time  known  to 
several  members  of  the  Eastern  Telegraph  Company's 
staff,  althoufi^h  neither  experimentally  tried,  patented 
or  published.  We  may  as  well  claim  our  meed  of 
credit,  though  the  commercial  success  be  wanting,  lest 
the  public  should  imagine  that  ''they  manage  these 
things  better  in  France,"  or  in  Belgium.  I  have  heard 
nothing  as  yet  (beyond  my  inability  to  patent)  from 
my  friend  in  London,  as  he  was  to  sail  at  once  on  a 
cable  expedition.  I  inclose  a  sketch  and  description 
of  my  arrangement,  consoling  myself  with  the  satisfac- 
tion of  evolving  a  new  formula,  viz.,  that  the  chanos 
of  success  in  invention  is  inversely  proportional  to  the 
square  of  the  distance  of — one's  residence  from 
London.  Yours, 

HENRY  N.  BLACKWOOD  PRICE. 
Candia,  Crete  (Turkey  in  Asia), 
Sepi,  17M,  1881. 

Sir. — I  read  with  great  interest  in  your  issue  of  the 
30th   ult.  that  M.   Paul  Samuel  has  laid  before   the 
Academy  of  Bnisseb  an  apparatus  for  the  purpose  of 
recording  mirror  signals,  by  letting  the  light  fall  on 
selenium  cells.     I  am  sure  that  M.  Paul  Samuel  is  not 
the   only  man  by  scores  who  has  perceived  the  ad* 
vantage  derivable  from  the  recording  of  mirror  signals, 
and  that  many  plans  have  been  devised  for  that  pur- 
pose, but  without  any  result  which  might  be  considered 
as  a  commercial  success.      Some  few  years  ago  the 
same  idea,  now  brought  forward  by  M.  Samuel,  occurred 
to  me,  and  I  communicated  it  to  two  or  three  friends, 
who  advised  me  to  bring  the  matter  forward.     But  for 
reasons  which  I  shall  mention,  it  became  evident  that 
without  considerable  development  the  idea  was  without 
practical  value.     For  short  cables  the  Morse  system  is 
fully  satisfactory,  especially  since  the  introduction  of 
the  relays  of  Messrs.  Brown  and  Theiler,  whose  inge- 
nious jockey-armature  system  neutralises  the  effect  of 
fluctuating  earth-currents  and  variations  of  potential, 
not  dependent  on  the  battery  current  of  the  sending 
station.  It  is  therefore  only  on  long  cables  that  a  substi 
tute  for  the  beautiful  but  costly  siphon  recorder  of  Sir 
William  Thomson  can  be  used.   Various  systems  have 
been  tried  for  registering  mirror  signals  ;  that  by  means 
of  photography,  more  than  once ;  but  the  difficulties  of 
rapid  development  and  fixing  of  the  signals  prevent  a 
speed  being  attained  sufficient  to  make  such  an  instru- 
ment a  commercial  success.     Hitherto,  unfortunately, 
the  selenium  plan  has  not  been  more  successful  than 
its   predecessors,  as  far  as   regards  long  cables,  on 
account  of  that  very  moving  zero  which  Messrs.  Brown 
and  Theiler  have  so  successfully  eliminated  in  their 
relays  by  their  jockey  armature.    Any  of  your  readers 
who  are  accustomed  to  see  mirror  signals  from  long 
cables,  will  tell  you  that  the  spot  of  light  does  not 
return  to  zero  after  each  signal,  but  that  when  three  or 
more  deflections  on  the  same  side  of  the  scale  follow 
one  another  (as  in  the  cases  of  H  or  5)  without  reversal 
of  the  current,  the  spot  merely  moves  a  little  further 
up  the  scale,  to  the  right  or  left,  as  the  case  may  be. 
Thus,  with  two  selenium  cells,  there  will  be  on  long 
cables  no  distinction  of  the  signals,  unless  M.  Samuel 
has  made  some  arrangement  to  regulate  the  current 
passing    through     the    relay    in   proportion    to    the 
passage  of  the  spot  of  light  up  and  down  the  scale. 
This  I  believe  may  be  done  by  using  not  merely  two, 
but  several  pieces  of  selenium  on  each  side  of  the  zero 
point,  arranged  to  give  rise  to  a  current,  of  a  strength 
increasing  in  proportion  as  the  light  is  distant  from  the 
zero  point.     If  this  is  done  we  may  have  not  merely 
registration  of  mirror  signals,  but  translations  on  long 
mirror  circuits,  and  work   direct  ix^tcv  Vat^^^tw  \.^ 
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Bombay,  by  sea  as  well  as  by  land.  It  is  only  fair  to 
say  that  the  latter  plan  I  have  never  tried,  as  my 
present  station,  though  a  very  pleasant  residence  is,  as 
tar  at  least  as  such  experiments  are  concerned,  unsuit- 
able for  scientific  research.  Pardon  my  trespassing  on 
your  space  at  such  length. 

Yours,  &c., 
HENRY  N.  BLACKWOOD  PRICE. 
Candia,  Crete  (Turkey  in  Asia), 
Au£yisti$th. 
The  arrangement  (which  is  shown  by  the  sketch  on 
page  403)  is  to  be  adapted  to  Sir  William  Thomson's 
Mirror,  for  the  purpose  of  either  recording  signals,  or 
if  necessary,  automatically  re-transmitting  signals 
to  a  distant  station.  The  scale  of  the  mirror  is  com- 
posed of  a  number  of  pieces  of  selenium,  separated 
by^ insulating  material,  but  all  joined  in  the  same  cir- 
cuit. When  unaffected  by  light,  the  two  sides  should 
have  as  nearly  as  possible  the  same  resistance,  but 
the  pieces  of  selenium  are  so  selected  and  arranged, 
that  when  affected  b^  light  each  has  less  resistance  in 
proportion  as  it  is  distant  from  the  zero  point.  Any 
slight  difference  in  the  resistance  of  the  two  sides  of 
the  scale  may  be  balanced  by  the  resistance  box  repre- 
sented in  the  drawing.  It  will  be  seen  by  the  sketch, 
that  the  battery  current  splits  between  the  two  sides  of 
the  scale,  thence  goes  through  the  resistance,  and 
through  the  coils  of  a  Brown's  relay  (see  "  Telegraphic 
Journal,"  May  15th,  1877)  differentially  wound.  Which- 
ever the  piece  of  selenium  affected  by  the  light  may  be, 
the  armature  of  the  relay  is  affected  in  exact  proportion. 
The  niovements  of  the  spot  on  the  scale,  whether  on 
opposite  sides  or  on  the  same  one,  will  always  be  fol- 
lowed by  the  closing  of  a  circuit,  in  consequence  of  the 
well-known  action  of  the  jockey  armature.  The  closing 
of  the  local  circuits  on  each  side  of  the  relay  may,  of 
course,  be  made  to  work  either  an  acoustic,  recording, 
or  translating  instrument.  In  place  of  using  a  number 
of  pieces  of  selenium  for  the  scale  arranged  propor- 
tionally, it  may  be  preferred  to  admit  more  or  less 
light  in  the  necessary  proportions.  This  may  be  done 
by  coloured  glass,  excluding  more  or  less  of  the  greenish - 
yellow  rays,  which  have  the  strongest  effect  on  the 
selenium. 


CITY  AND   GUILDS   OF  LONDON  INSTITUTE 

EXAMINATIONS. 

To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — Your  issue  of  the  15th  inst,  contains  a  letter 
complaining  of  the  high  standard  required  at  the  above 
examinations.  1  would  remind  the  writer  that  if  the 
certificates  are  to  be  worth  anything,  the  standard  must 
be  high ;  it  is  a  mistake  to  have  it  so  low  that  any  body 
can  pass  with  a  little  study. 

A  certificate  to  be  of  any  use  should  be  a  guarantee 
that  the  holder  has  a  good  knowledge  of  his  subject, 
elementary  or  advanced,  as  the  case  may  be. 

With  reference  to  the  plan  of  giving  twelve  questions, 
all  of  which  may  be  attempted,  I  may  say  that  at  the 
examination  in  May  last  I  answered  eight,  and  obtained 
a  *•  First  Class  Advanced,"  proving  that  the  student 
need  not  "  hurry  through  them  in  such  a  way  that  he 
cannot  do  justice  to  himself." 

The  higher  the  standard,  the  greater  the  satisfaction 
in  passing.  To  those  who  have  failed  I  say,  "  Try 
again."  J.  W.  W.  B. 

Scptemhtr, 


ELECTRIC  LIGHT. 
To  the  Editor  of  The  Telegraphic  Journal. 
Sir, — In  reply  to    Mr.  John    E.   Chaster's  letter  in 
jourjournalofthe  ist  /nsf..— the  engine  on  the  Thames 


Embankment  drives  nightly,  and  has  done  so  for  a  Xong 
period,  60  Jablochkoff  lights,  sometimes  70,  of 
over  300  candles  naked,  and  say  over  250  in  the  frosted 
globes.  Twenty  horse-power  (actual)  would  drive  30 
Jablochkoff  lamps,  which,  yielding,  say,  250  candle  power 
globed,  would  be  equal  to  7,500 ;  while,  accordinf^  to 
your  correspondent's  letter,  20  hbrse-power  (actual)  lit 
200  Swan  lamps,  twelve  candle  power  ■«  2400, 
leaving  a  gain  to  the  arc  system  of  over 4,000.  The 
flickering,  as  before-named,  proceeds  from  one  of  two 
causes,  the  irregular  driving  of  theengine,  high  pressure 
engines  with  long  bands  being  hardly  suitable,  or  from 
the  pressure  of  extraneous  matter  in  the  carbons  used. 
What  your  correspondent  says  touching  the  inabiKtj 
to  test  over  150  candle  power  may,  in  ordinary  caso, 
be  perfectly  correct ;  but  the  Board  of  Works  in 
testing  the  Jablochkoff  candle,  spent  much  time  and 
labour,  using  a  photometer  invented  and  arranged 
by  their  engineer  and  chemist ;  by  it  they  considerably 
reduced  the  light  power  attributed  to  the  candle  by  the 
owners  of  the  patent,  and  I  have  no  doubt  that  if  the 
proprietors  of  other  systems  of  electric  light  reqdre 
testing  as  to  their  lamp's  real  photometric  value,  being 
desirous  of  not  advertising  a  light  power  which  they 
do  not  possess,  by  application  to  the  Board  of  Works 
their  desires  may  be  gratified. 

Before  concluding,  a  word  on  the  lighting  of  the 
British  Museum.  The  first  system  tried  was  the  Jablocfa* 
koff.  I  was  present  at  the  inauguration.  Perfect 
satisfaction  was  expressed  by  all  connected  with  the 
library,  and  the  appearance  of  the  room,  with  the  soft 
golden  light  emitted  from  the  lamps  placed  on  pillan 
-around  one  half  of  the  circle,  was  most  pleasing  as 
well  as  effective.  The  "  Soci^t§  G^n^rale  d'Electriat§,*' 
of  Paris,  carried  this  trial  out  for  the  Council  of  the 
British  Museum  at  their  own  expense,  continuing  same 
for  several  days,  were  much  complimented  and  thanked; 
then  asked  to  withdraw  that  other  systems  might  be 
tried.  Siemens'  replaced  Jablochkoff  at,  I  understand, 
no  expense  to  Siemens.  From  that  time  to  the  present 
that  system  has  held  its  own,  and,  again,  as  lately 
announced,  is  to  be  renewed  for  the  coming  winter. 
Now,  sir,  why  have  other  systems  not  been  tried F 
The  reason  for  renewing  the  *'  Pioneer "  of  electric 
lighting  was  to  experiment  upon  all  the  known  systems. 
That  course  the  Council  considered  fair  play ;  such  has 
not  been  done,  and  Siemens,  spite  of  the  dropping  of 
lighted  carbon  on  the  table  of  the  library,  has,  as 
before  said,  held  its  own,  reigning  alone,  though  the 
most  expensive  of  all  systems,  and,  from  its  noisy 
accompaniments,  rendering  it  the  least  desirable  of  any 
for  a  library. 

Obediently  yours, 

•*  ELECTRON. •♦ 

Junior  Carlton  Club. 


Electric  Tramway. — The  first  sod  of  the  Giant's 
Causeway  and  Portrush  Tramway  was  recently  turned. 
This  tramway  is  to  be  worked  by  electricity  generated 
by  water  power,  and  is  interesting  as  being  the  first 
installation  of  the  kind  yet  made. 

Galvanic  Batteries  in  Russia, — A  circular  from 
the  minister  of  finance,  St.  Petersburg,  officially  pub- 
lished October  2nd,  directs  that  galvanic  batteries,  induc- 
tion apparatus,  and  insulated  wires  imported  from 
abroad  shall  in  future  be  subject  to  the  same  rules  of 
inspection  and  control  as  are  in  force  for  imported 
arms. 
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The  Crystal  Palace  Electrical  Exhibition. — 
The  Lord  Mayor  has  convened  a  meeting  at  the  Man- 
sion House  of  the  honorary  council  of  the  international 
electrical  exhibition  for  Monday,  October  24th,  at  2.30 
o!clock,  for  the  purpose  of  receiving  a  report  from  the 
directors  of  the  Crystal  Palace. 

.  Telegraphic  Communication  with  Lighthouses. 
•^At  the  request  of  more  than  1,200  of  the  citizens  of 
London  the  Lord  Mayor  has  called  a  meeting  at  the 
llansion  House  for  Tuesday,  October  i8th,  to  consider 
the  need  of  establishing  telegraphic  communication 
between  lighthouses  and  lightships  and  the  shores, 
with  a  view  to  prevent,  as  much  as  possible,  the  great 
16m  of  life  from  shipwrecks  on  our  coasts. 

Elbctiiic  Railway. — The  completion  and  opening 
oC  a  second  electric  railway  at  Berlin  will  shortly  take 
pUoe. 

*  Mbasurbment  of  the  Rotation  of  the  Plane 
OF  Polarisation  of  Light  under  the  Magnetic 
Imvlubnce  of  the  Earth. — By  M.  H.  Becquerel. — 
li  results  from  the  experiments  of  the  author  that  the 
jtllow  rays,  d,  traversing  horizontally  a  column  of  i 
netre  of  sulphuret  of  carbon  at  o^  cent,  under  the  in- 
fluence of  terrestrtil  magnetism  at  Paris  and  in  a 
divection  parallel  to  the  dipping-needle,  undergo  a 
timple  magnetic  rotation  of  0*8697  from  the  right  to 
the  left  for  an  observer  supposed  to  be  laid  horlzon- 
tilljr  with  his  head  towards  the  magnetic  north.  This 
anmber  is  a  natural  constant,  by  means  of  which  it  is 
possible  to  convert  all  the  determinations  of  the  mag- 
netic rotations  of  the  plane  of  polarisation  of  light  into 
Absolute  measurements,  and  it  also  furnishes  a  means 
of  valuing  the  intensity  of  a  magnetic  field  by  simply 
obsenring  the  phenomena  of  rotatory  polarisation  to 
wUcb  it  gives  rise.  In  the  system  of  units,  c,  g,  s, 
leeotimetre,  gramme,  second)  adopted  by  many  phy- 
elctsts  the  above  number  leads  to  the  number 
i*^l  X  10 — ^5  as  an  expression  for  the  magnetic  rota- 
tion of  the  yellow  rays  through  sulphuret  of  carbon 
between  two  points  distant  from  unity  in  a  magnetic 
field  equal  to  unity. — Comptes  Rendus. 

On  Telephonic  Lines  considered  as  Lightning 
Conductors. — By  M.  Bkde. — The  author  considers 
that  a  line  of  100  telephonic  wires  of  2  millimetres  in 
diameter  will  be  equivalent  to  a  lightning-conductor 
of  3*14  square  millimetres  in  section  and  with  excellent 
contacts.  If  this  line  passes  over  a  hundred  houses  it 
will  protect  them  all  equally. — Le  Technologiste. 

VElectricitc  pronounces  the  arrangements  of  the 
Electrical  Exhibition  as  regulated  by  M.  Cochery,  the 
French  post-master  general,  to  be  in  defiance  of  logic 
and  reason. 

According  to  the  Zcitschrift  fur  Angewandte 
(Electric,  the  telephonic  system  in  H»imburg  comprises 
150  telephones,  but  the  distinctness  of  the  transmission 
of  sounds  is  far  from  perfect. 

Ln  our  last  issue  we  stated  that  the  Lichaussee- 
Lambotte  machine  and  lampes  soleil  were  at  present 
at  work  at  the  **  Royal  Aquarium,  Westminster " ; 
this    should    have    been,   the    "  Westminster    Pano- 


rama. 


» 


Electrical  Eel. — Professor  Dabois-Raymond  has 

S3t  published  an  account  of  the  researches  of  the  late 
r.  Sachs  on  the  electrical  eel  {gymnotus)  of  Venezuela. 
'^Comptes  Rendus, 


The  Late  Professor  Clerk  Maxwell.  — The 
delegates  of  the  Clarendon  Press  will  shortly  publi^^h  an 
*•  Elementarv  Treatise  on  Electricity,"  by  the  late  Prof. 
James  Clerk  Maxwell,  edited  by  Mr.  W.  Garnett, 
formerly  Fellow  of  St.  John's  College,  Cambridge. 
The  book  was  commenced  about  seven  years  ago,  but 
its  completion  was  prevented  by  the  author's  other 
engagements;  so  that  during  the  last  three  years  of  his 
life  very  little  was  added  to  the  work.  After  his  death 
the  first  portion  of  the  manuscript,  on  Statical  Elec- 
tricity, was  found  in  a  finished  state,  as  well  as  some 
chapters  on  Current  Electricity.  The  book  has  been 
completed  so  as  to  cover  the  subjects  included  in  the 
first  volume  of  the  larger  Treatise  on  Electricity  and 
Mtignetism  by  a  selection  of  some  of  the  simpler  articles 
from  the  last-mentioned  work.  As  in  the  larger  treatise, 
the  "  method  of  Faraday  "  has  been  followed  through- 
out ;  but  no  knowledge  of  the  higher  mathematics  has 
been  assumed,  and  geometrical  methods  have  been 
almost  everywhere  adopted.  Very  much  of  the  matter 
contained  in  the  work  will,  we  are  informed,  be  new  to 
readers  who  had  not  the  advantage  of  attending  Prof. 
Maxwell's  lectures  at  Cambridge,  and  the  whole  book 
bears  indelibly  the  stamp  of  Prof.  Maxwell's  originality. 
It  is  as  much  unlike  any  other  book  on  electricity  as  the 
"  Theory  of  Heat,"  or  "  Matter  and  Motion  •*  is  unlike 
other  books  on  thermodynamics  or  mechanics.  The 
Clarendon  Press  likewise  have  nearly  ready  for  pub- 
lication a  second  edition  of  Prof.  Clerk  MaxwelPs 
"  Treatise  on  Electricity  and  Magnetism,"  edited  by 
Mr.  W.  D.  Niven,  Fellow  of  Trinity  College,  Cam- 
bridge.— Nature, 

The  Electric  Light  at  Godalming. — The  town 
council  of  Godalming  have  accepted  the  tender  of 
Messrs.  Calder  and  Barret  to  light  up  the  streets  with 
electric  lamps,  the  current  being  supplied  by  machines 
driven  by  turbines.  The  town  will  ultimately  have 
three  Siemens'  arc-lamps  and  forty  of  Swan's  incan- 
descent lights,  which  will  be  placed  in  the  lanterns 
used  for  the  gas-lights.  The  three  Siemens'  lamps 
have  been  used  since  Saturday  last,  and  it  is  expected 
that  the  installation  will  be  completed  in  a  week's 
time.  The  mills  of  Messrs.  Pullman  are  also  to  be 
illuminated  by  electricity.  The  lighting  of  the  town 
will,  it  is  said,  cost  19  per  cent,  less  than  the  gas 
estimate,  while  there  will  be  double  the  quantity  of 
light. 

The  Electric  Light  on  board  Ship. — The  two 
Spanish  cruisers,  Gravina  and  Vela<co,  now  approach- 
ing completion  by  the  Thames  Iron  Works  and  Ship- 
building  Company,  Blackwall,  are  to  be  fitted  with 
large  electric  lights  for  "  search  "  purposes,  such  as  are 
now  b-'ing  extensively  employed  in  the  British  and 
many  foreign  navies. 

Dr.  Siemens.— Dr.  C  W.  Siemens  has  received 
from  the  French  Goverumsnt  a  formal  document 
nominating  him  "Offi:ier  de  I'lnstruction  Publique," 
the  nomination  bsing  accompanied  by  the  insignia  of 
the  order. 

A  NEW  Electrical  Journal. — A  new  electrical 
journal,  Lc  Moniteur  OJl:iel  dj  I'JE  cctricitc,  has  lately 
appearu'i  in  Paris. 

The  German  U.sderground  Telegraph  System.— 
The  imperial  German  subterranean  telegraph  net  pro- 
jected some  years  ago  has  been  completed.  It  connects 
221  towns  and  cities,  and  stretches  from  Konigsberg  to 
Strasburg,  from  Breslau  to  Emden,  and  from  Thorn  to 
Aix-la-Chapelle.  The  first  uudtt^to>\'cv^  c-s^n^fc  Ol  "^^ 
system  was  \a\d  \ti  "NVaxc\v^  \^'j<b ,  Vt^'sv  '^^^v^  v^  Vw-t^."^^^ 
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nnd  th«  last  portion  of  tiic  net,  extending  from  Cologne 
1o  Alx-U-Chapelle,  was  imlwdded  this  summer.  The 
laying  of  atl  these  cables  has  taken  about  58  months, 
and  cost  the  empire,  in  round  numbers,  about  30,200,000 
marks.  The  total  length  of  the  subterranean  cables  is 
5,463,050  kilometres,  and  that  of  the  wires  contained 
in  them  37.372.87>  kilometres,  18  of  the  23  lines  being 
seven-wired  and  five  four-wired. 

Electric  Lamp. — A  patent  for  an  electric  lamp 
<No.  246,9^7,  dated  June  14th,  18S1)  has  been  taken 
out  in  the  United  States  by  Edward  R.  Knowles.  This 
lamp,  which  is  shown  by  the  figure,  has  a  magnet  con- 
nected with  the  generator  of  electricity,  in  combinalion 
nith  a  hollow  armature-core  surrounding  the  upper- 
carbon    holding-rod,   .tnd   two   compound  lexers,  the 


upper  arms  of  which  are  secured  to  the  .irmature-corc, 
the  lower  arms  having  inner  cam-shaped  ends  to  form 
a  clutch,  being  secured  to  a  sleeve  passing  around  the 
carbon-holding  rod,  said  levers  being  alternately 
tightened  and  loosened  by  the  rising  and  falling  of  the 


!  Wire  to  uvbrcome  Indi;ctiok. — A 
new  kind  of  wire  for  overhead  telephonic  circuits  has 
recently  been  brought  out  in  the  United  States  by  the 
firm  of  G.  M.  Mowbray  of  North  Adams,  Mass.  1  this 
wire,   a  small  piece  of  which  is  shown  by  the  figure, 


•  1 


consists  of  an  insulated  core  of  copper  wire  (No.  iG), 
sheathed  with  iron,  the  two  forming  a  complete  metallic 
circuit.  Tbe  protective  iron  sheathing,  which  envelopes 
the  insulated  copper  conducting  wire,  and  which  forms 
a  split  tube,  overcomes  all  inductive  interference. 

The  M AC neto- Electric  Machine  of  C.  DtiBois. 
— In  this  machine  (German  patent,  No.  loo,  23},  the 
exciting  electro-magnets  have  the  form  of  a  wreath 
or  ctowB.  Each  ewctro- magnet  consists  in  the  first 
eaae  el  a  nng  ol  toft  cast  iron,  made  up  ot  iD«n& 


parls  surrounded  with  coils  of  isolated  wire  altematinf 
wlili  check-pieces  in  which  positive  and  negaiirt 
poles  are  allemately  produced,  by  the  batteiy.curiat 
traversing  the  coils.  The  action  is  therefore  the  siac 
as  if  two  electro -magnets  were  coDDCctcd  by  thn 
corresponding  poles.  The  coils  lobe  indoced,  fatteocd 
to  discs  of  wood,  revolve  bctvre«n  the  elect ro-magtMts. 
— Xeitschrift  fiir  Angcaattdle  Elfclrie. 

A  nf.w  electric  revolving  light,  to  be  placed  on  tL 
Head,  Maciguarie  Harbour,  ^dney,  was  recently  j 
bited   by  the  makers,   Messrs.   Chance   Bto'*'  ' 
Birmingham.      It  is  a  first-order,  dioptric   1 
light,  with  electric  arc,  and  will,  when  eiectei^ 
house,  form  the  most  powerful  lighthouse  in  '~ 
— the  merging  beam  from  the  apparatus  h  ' 
l.ited  to  exceed  in  luminous  intensity  Ive 
candles.     The  electric  arc,  which  is  sappli 

Merltens  machine,  has  a  power  of  k 

machine  being   worked    by  an    Olto    engine   of  ■ 
hoTse-power. 

Ukahau  Bull's   (iU)   iNDucria.s  ^ 

OJffralor  says :— We  have  heard  nalbing  lately,  \ 
way,  of  Professor  A,  Graham  Bell's  famous  nin 
balance.  That  delicate  instrument  located  tb«^ 
the  body  of  our  late-lamented  President,  indicatia 
front  of  the  right  side  of  tbe  abdomeD,  just  am 
groin,  as  the  precise  spot.  Yet,  cold  facts,  tiM  i 
of  the  autopsy,  located  the  ball  far  away  on  Ihcjl 
side  of  the  body,  and  in  the  back  instead. of  hlH 
They  had  better  sell  out  that  sto  '  '  "  " 
balances. 

Telrfhonic  Transmissiov  of  Operatic  l.. 
One  of  (he  attractions  at  the  Paris  Exhibition  |j 
transmission   oE   the  music   from   the   Opera  t 

Exhibition  every  evening.     The  Iransmittei 

is  a  compound  michrophone,  with   pencils  a 

of  carbon  made  upon  the  Crossley  principle,  a  bm 
of  these  instruments  being  filed  near  the  toMl'  ' 
the  stage.  Although  this  is  very  interesting, 
really  nothing  new  ii>  the  feat,  as  we  descritmd  ii 
columns  as  long  ago  as  1879,  vol.vlt.,  page  I4J,'mw 
experiments  made  in  the  transmission  of  tbe  MniM 
from  a  church  to  a  distance  of  some  35  mileab^  tMU* 
of  the  Crossley  transmitter.  We  findTon  JDquuj.lW 
since  we  wrote  the  foregoiug,  the  transmitter  aawd 
has  been  regularly  employed  every  Sunday  in  this  ■» 
ful  capacity  for  the  benefit  of  an  invalid,  abaot  tao 
miles  distant  from  the  church  ;  while  often  fiicndi  ^ 
Mr.  Crossley's  at  Saltaire,  15  miles  away,  also  enjoy  tbe 
privilege  of  being  included  in  the  same  circuit.  Tbe 
concerts  from  the  St.  George's  Hall,  in  Bradford,  kan 
often  been  transmitted  to  Halifax,  a  distance  cf  lO 
miles,  ever  since  1879,  for  the  benefit  of  aadieaces  *t 
convfrsaaiones,  tec.,  in  Halifax,  and  this  method  of 
transmitting  concerts,  &c.,has  became  a  regular  instin- 


The  Savov  Theatre.— Mr.  D'Oylejr  Carte  K><«tk 
opening  performance  at  this  theatre  on  the  night  of 
Monday,  Octaber  loth.  The  name  orig;inally  ialendel 
for  the  building  was  "  Beaufort,"  as  mentioned  in  oar 
columns  previously.    The  date  for  the  first  peifoimaaa 


been  Oct.  6th,  but  this  had  to  be 
account  of  some  delay  In  gettingso  large  an  installBli» 
of  electric  light  quite  complete.  On  Mondajr.the  *>£• 
torium  only  was  lighted  by  electricity,  the  form  of  the 
lamps  used  being  shown  in  the  accompanying  Enue.  h 
will  be  seen  that  the  clusters  consist  01  three  small  phB>- 
shaped  globes,  of  slightly  groundg1aii,nifEcieatly  laip 
lQ\nc\(nc>.^cot&\iiarj  siic  lamps  of  Swan.    Tb«ciie 
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t  .aoo  of  tlicse  lamps  in  the  building  allogclher.  The  first 
circle  is  lit  by  six  clusters  of  three  lamps  each,  tlic 
balcony  by  l6  clusters  oF  three  lamps  each,  and  the 
gallery  also  by  i6  clusters  oE  three  lamps  each.  In 
and  about  the  corridors  and  offices  there  aic  many 
lamps  in  posilion,  and  on  the  stagw  are!  ist.  [oollighls 
ti(  loo    Inm[.-. ;    2nd,    ah'ive    tha    stage,    five    ballens 


■ide  of  the    stiee,  four  pilasters  of  14  la 
pilutcrs  of  iSlamps  each.    The  appai 


iplay 
ichines  and  foui 
a  large  size)  excite  two  ea 
machines,  the  other  two  excite  oniy  1 
ploughing  engines  of  14  horse-power  nominal  were 
used  as  the  motive  power,  but  we  believe  other  and  1 
powerful  engines  will  soon  be  subitituted  for  them. 


411)4.  "Apparatus  for  intermitting  audible aignaU." 
F.  W.  Durham.     Dated  September  ag. 

4303,  "Incandescent  electric  lamps."  ].  W.  SWAM, 
Dated  September  29. 

4307.  "  Dynamo-electtic  machines."  C.  A.  Bmilow. 
(Communicated,  by   A.   de   Merltens).      Dated    Sep- 

4317.  "  Insulators  for  animal  magnetism,"    J.  Lyon. 

4255-  "  Secondary  galvanic  batteries  Or  electrical 
iccumulators."    A.  Watt.     Dated  October  I, 

4J7I.  "  Etectro-magnetic  apparatus."  W.  R.  LAKE. 
'Communicated  by  A.  Dobrochokofl  Maikoff  and  N 
ill  Kabbalh.) 

4194.  "  Manufacture  of  i  ncindesccnt  clsctric  lamps." 
A.  G.  ScHAEFFER.     Dstcd  October  4. 

4296.  "  Conduits  or  recipients  (or  telegtaphir  or 
telephonic  conductors  laid  in  streets  or  roadways." 
CD.  Abel.  (Communicated  by  L  A.  Brasseui  and 
O.    Dejaer.)     Dated  October  4. 

4304.  "Dynamo-machines  (or  the  productioi 


alternating 

of  the  latter  (of 

alternating  current 

one  each.     F'owler 


Stla  Jattirts— 1881. 

4165.  "  Telephone  exchange  apparatus  and  systems." 
E.  D.  Pass.  (Communicated  by  F.  Shaw  and  W.  A. 
Chllds.)     Dated  September  27. 

4163.  "  Governing  apparatus  applicable  fur  dynamo 
or  magneto -elect  tic  machines,  and  for  (he  usual  forms 
ofelectro-molots."  W.  P.Tilokpson.  (Communicated 
by  W,  J.  Langley.}     Compute. 

4174.  "  Electric  lamps  anil  the  manufacture  thereof." 
£.  G.  Bhkwhr.  (Communicated  by  T.  A.  Edison.) 
Dated  September  27. 

4193,  ■•  Electric  lamps."  C.  H.  GimhincHAM.  Daled 
September  39. 


tiibutlc 


of    electric    1 


H.   Av 


d  October  4. 
4305.   ■*  Electric  lamps."     H.  J.  HaODAN.      (Commu- 
nicaied  by  L.  Somzae.)      Dated  October  4. 

4309.  "Galvanic  or  electric  batteries."  E.  WiRTH. 
(Communicated  by  J.  Stebbins.)      Dated  October  4, 

4310.  "Secondary  battery."  A.  P.  LaURIB.  Dated 
October  4. 

43:1.  ■' Electric  lamps."  ].  H.  Johnson.  (Commu- 
nicated by  C.  A  Faure.)     Daled  October  4. 

4378.  "  Railway  signals."  H.  Cvthbkbt  mnd  G,  H. 
Smith.     Dated  October  8. 

4383.  "  Improvements  in  the  manufacture  of  electric 


bridges  for  i 


t  Ian 


n  the  I 


ployed  therein."     St.  G.  L  Fox.      Daled  Octobers. 

4396.  "  Manufacture  of  carbons  for  electric  lamps  and 
apparatus  for  that  purpose."  J.  Jaues  and  J.  C.  F-  Lee. 
Dated  October  10. 

4398.  "  Construction  of  secondary  batteries  or  elec- 
ttical  accumulatois.''  A.  W.  L  Reddie.  (Comrouni- 
caled  by  E.  Votclimar.)     Dated  October  10. 

4405.  "  Improvements  in  and  apparatus  for  producing 
the  electric  light  and  In  the  manufacture  of  carbons 
therefor."  A.  M.  Clarh.  (Communicated  by  ]os4. 
phinedeChaniy.) 

4409.  "  Manufacture  of  telegraph  conductors  and 
materials  for  covering  and  insulating  wire  or  other 
conductors  used  for  telegraphic,  electric  or  other  similar 
purposes."     W.  O.  Callandkr.     Dated  October  It. 

ABSTRACTS     OF     PUBLISHED 
SPECIFICATIONS,    188:. 

474.     "  Galvanic   batteries."    JoHM   Crisp   Fullkr 
and  George  FuLLtR,      Dated  Feb.  4.     3d.     According 
to  this  invention  there  is  employed  in  an  otherwise 
complete  galvanic  element  an  additional  separate  porous 
diaphragm  or  cell,  which  is  adapted  to  hold  a  reserve  of 
the  exciting  fluid  or  crystals  such  as  ii  generally  required 
for  the  purpose.     The  invention  is  mote  particularly 
applicable  to  tbebichromic  and  sulphuric  acid  batteries. 
As  applied,  for  instance,  in  chromic  acid  batteries  the 
reserve  would  be  chromic  acid  or  bichromaleof  potash] 
in  batteries  in  which  sulphuric  acid  is  used  the  reserva    I 
would  be  sulphuric  acid;  ina  Daniell's  baLlerysulphatB    I 
of  copper,  and   in   a   nitric  acid   battery  nitric  acid.    ' 
(PrmisiBnal  only.) 

497.  "  Electro  ■  magnetic  induction  machines, 
Henri  Wildi.      Dated  Feb.  5.     Consists, iv.  1  tctJ.JwA 
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with  multiple  : 
which  their  poi 
In  this  impiovt 


r.th< 


Dated  Feb   S. 

poTtion  Is  in  a 
tine  of  Ugh:, 
To  do  this  the 
extended  upw; 
-end  of  the  carb 
supported  by  a 

nc.i. 


(or  producing  electricitv,  by 
id  efficiency  are  greatly  increased, 
the  melal  wheels  or  di^ics  in  u'h:ch 
lunted  are  slit  in  a  radi:il  direclion 
if  each  iron  armature.     Thearma. 

fixed  in  the  wheeU  in  such  a  position 
Is  and  the  slits  in  the  armatures 
end  into  each  other. 

clrie    lamps."     E.    G.    Bkewer.      (A    . 

from  abroad  by  Thomas  Alva  Edison.)    , 

8d.     The  object  of  one  portion  of  this    ; 

make  a  lamp  in  which  the  light  giving    ' 

straight   line  in  order  lo  give  a  straight 

instead  oE    a  circular   Or    ulliptical   one. 

glass  neclc  In  whch  the  carbon  is  held  is 

jd  in   a  vertical   arm,  so  that  the  lower 

)on  is  held  as  usual,  and  the  upper  end 

suitable  arrangement  at  the  top  of  this 

choneof  the  conducting  wires  passes  to 


of  the  straight  flexible  cargon  fliament,  c,  whose  '.met 
end  is  in  c&mp,  c,  upon  the  inner  end  of  conductor 
I.  Conductors  i  and  2  pass  through  and  are  sea'.-J 
into  ft. 

The  object  of   another  portion  of  this  inver!tion  i<  lo 

.    furnish  a  device  by  means  of  which  the  light  of  a  si::^'.t 

lamp  of  an  electric  lighting  system  may  be    ir.crensfd 

or  diminished  without  aFFecting  any  others  of  the  itr.a, 

circuit  of  the  lamp  of  a  carbon  resistance,  the  force  ot 
which  may  be  varied  at  the  will  of  the  operator  bj 
simply  turning  a  ke^.  This  arranEcment  is  illustrated 
bj  Eg.  2  ;  B  is  a  resistance  made  of  ilifE  heavy  caibon. 
Attached  lo  it  at  various  paints  ate  metallic  contactt. 
a,  a\  a\  JStc.  The  wire,  i,  through  which  the  curreot 
passes  to  the  light,  extends  to  the  metal  arm.  r,  in  the 
centre  of  the  resistance.  The  current  thus  normally 
passes  through  the  wire,  i,  the  metal  am),  F,  the  contact 
piece,  a,  and  around  through  thecarboiii  c.tothe  win,  >■ 
But  if  it  is  desired  to  decrease  the  force  of  the  light  the 
arm,  r,  may  be  turned  back  until  it  reaches  the  contact, 
a',  thu*  requiring  the  current  to  pass  through  the 
portion,  a,  of  the  carbon,  and  interposing  so  much 
additional  resistance  in  the  circuit.  If  a  still  furthct 
diminution  of  the  light  is  desired,  the  arm  may  be 
turned  back  to  the  contact,  a*,  and  the  resistance  thai 


the  upper  end  of  the  carbon.  Fig.  i  shows  ihislamp,  in 
which  A  is  the  Inclosing  globe  of  glass,  preferably 
cylindrical  in  shape,  with  a  dome-shaped  top,  the  toiver 
end  being  drawn  into  a  neck,  K.  A  gbss  support,  b, 
is  madewilh  its  lower  end  fashioned  into  a  supporting 
neck  b',  the  upper  part  in  a  bulb,  i.  These  parts  are 
united  at  the  line  x,  x.  Upon  the  bulb,  b,  is  secured  a 
glass  arm,  d,  rising  to  a  little  greater  height  above  ft 
than  the  length  designed  to  be  given  to  the  carbon  to 
be  used,  the  arm,  Q,  then  turning  at  about  a  right 
angle,  as  shown  at  d.  A  conduclor,  2,  is  secured  to  the 
arm,  □,  cither  by  being  fused  therein  thruugh  its  length, 
or  at  intervals  a,  a,  a,  or  by  being  bound  thereto,  or  in 
any  other  convenient  manner.  The  conductor,  2,  has  at 
I'W  inaer  ead  a  elitnp,  c',  in  which  is  secured  one  «n4 


doubled,  and 

B,  b',  is  included  in  the 

The  object  of  anothei 
prevent  the  fitire  ben 
arrangement  consists  o 
^la*s  or  other  insulalin 
itt  upper  end,  bv  which 

The  object  of  anothei 


I   the   whole  of  the  carbop, 


ing    and    falling    over ;    Ibit 
a  supporter   (fig.  3}  made  ol 
material  having  a  support  tt 
be  carbon  is  held  erect. 
-  .,  -  -  .     portion  of  the  invention  Uto 

furnish  a  different  means  for  retaining  a  vacuum  in  the 
inclosing  globe  of  the  lamp.  A  socket  of  wood  or 
other  insulating  material  has  a  glass  piece  set  into  it 
which  is  somewhat  in  theform  of  the  letter y\/,  the cenlnl 
arch  thereof  extending  up  within  the  inclosing  globe, 
and  having  the  conducting  wire*  passing  throu^  and 
sealed  within  it.  The  inclosing  globe  seta  into  this 
glass  piece,  both  being  ground  so  as  to  fit  tightlf 
together.  The  remaining  space  is  partly  filled  vitl 
mercury,  and  a  packing  ol  rubber  is  used  to  keep  titf 
mercury  in  place.  Fig.  4  is  a  MCtional  view  of  alamp, 
constructed  in  this  way ;  w  is  an  insulating  base,  usuany 
of  wood  i  A  is  the  glass  socket  fitting  therein.  It  if, 
when  seen  in  section,  somewhat  of  the  form  of  tiie 
letter  VV>  the  central  limb  being  extended  upwardly  sad 
forming  a  support  for  the  wires  leading  to  the  clampJ, 
the  wires  being  suitably  sealed  therein,  this  ccstni 
portion  extending  up  within  the  body  of  the  globt.  e. 
The  socket,  a,  is  ground  at  a,  and  the  globe,  b,  conH- 
pond ingly  ground  at  ft,  so  that  they  fit  tightly  togcthn. 
A  space,  c,  is  thus  left,  which  is  filled  in  with  merciio' 
forming  a  liquid  seal.  Above  the  mercury  is  plictil  1 
rubber  ring,  i>,  which  fits  tightly  and  prevents  At 
mercury  from  escaping.  i,  3,  are  [he  wires  of  -i'  | 
circuit  l>y  which  electricity  is  supplied  to  the  !;iinp> 
These  wires  terminate  in  the  platinum  clamps  '. 
which  hold  the  carbon.  A  portion  of  the  circjii  '( 
formed  by  the  screw,  d,  which  may  be  drawn  hick 
to  break  the  circuit   and  extinguish  the  tamp,  or  ric 

S79.  "  Elect ro-photographical  receivers  for  td<- 
grapiis."  HippoLVTB  CH.tHERav.  Dated  Feb.  lO- 
6d.  Consists  of  a  system  of  photographing  the  mOit- 
ments  ot  a  mirror  galvanometer  by  making  the  spot  of 
light  act  on  sensitised  paper. 

G07.  "  Telegr.iphic  or  telephonic  apparatus."  P- 
M.  Justice.  (A  communication  from  abroad  b; 
]ac<jues  Victor  Michel  Bartclous,  of  Brussels.)  D*ted 
Feb.  II.  t».  4/i.    This  apparatus  enables  the  establis'n- 
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ment  on  a  system  of  three  wires,  of  an  unlimited 
number  of  subscription  stations  or  telegraphic  offices, 
giving  to  each  the  ri^ht  of  calling  a  central  office. 
By  the  help  of  this  office  the  different  stations  can  be 
put  in  communication  with  each  other,  or  with  other 
Tines ;  for  the  time  being  all  communication  on  the 
svstem  is  stopped,  except  betwesn  the  "caller"  and 
the  *'  called." 

639.  "  Preparing  carbon  and  other  conductors  for 
eleczric  lightmg."  William  Robert  Lake.  (A 
communication  from  abroad  by  Hiram  Stevens  Maxim, 
of^Brooklyn.)  Dated  Feb.  15/  Relates  to  an  improved 
method  or  process  of  preparing  carbon  or  similar 
material  for  electric  lamps  or  lighting  apparatus,  or  for 
other  electrical  purposes,  and  is  chiefly  designed  for 
use  with  lamps  of  that  class  known  as  incandescent,  in 
which  the  light-giving  portion  is  a  continuous  con- 
ductor of  high  resistance,  commonly  of  carbon.  The 
system  generally  consists  in  subjecting  the  carbon 
conductor  while  surrounded  by  an  atmosphere  of  hydro- 
carbon vapour  or  other  carbonaceous  gas  to  the  action 
of  an  electric  current  in  the  presence  of  some  standard 
light  or  other  means  of  determining  when  the  conductor 
conforms  to  the  standard  fixed. 

715,  "Electric  lamps,  &:."  J.  G.  Tongue.  (A 
communication  from  abroad  by  Dr.  Auguste  Lacomme, 
of  Paris.)  Dated  Feb.  18.  2d.  Has  for  its  object 
improvements  in  and  connected  with  electric  lamps, 
and  also  for  other  lighting  and  heating  purposes,  and 
consists,  first,  of  mounting  two  or  more  pairs  of 
carbons  or  equivalents  on  an  axis,  so  that  after  a 
definite  time  has  elapsed,  of  a  duration  nearly  equal 
to  the  time  the  carbons  will  last,  the  axis  and  connec- 
tions receive  a  partial  rotation  by  means  of  a  current 
attracting  an  armature,  or  by  an  apparatus  driven  from 
the  engine,  for  example,  a  worm  and  wheel,  or  an 
arrangement  of  gearing  so  timed  for  speed  as  at  a 
certain  point  of  the  revolution  to  transmit  a  current  to 
the  lamp,  and  so  cause  a  fresh  pair  of  carbons  to  appear 
uppermost,  where  it  is  locked  until  they  are  nearly 
consumed,  when  the  operation  again  takes  place. 
{Provisional  only.) 

774.  '■  Electric  lamp."  James  Fyfe.  Dated  Feb.  23. 
2d.  Relates  to  electric  lamps  in  which  the  regulation 
of  the  carbons  is  effected  by  means  of  two  solenoid 
coils,  one  of  which,  being  of  low  resistance,  is  included 
in  the  lamp  circuit,  while  the  other,  being  of  high  re- 
sistance, is  in  a  branch  circuit  connecting  the  con- 
ductors to  and  from  the  lamp.  The  invention  consists 
in  certain  constructions  and  arrangements,  whereby  the 
regulating  coils  can  be  placed  at  a  distance  from  the 
carbons.     (Provisional  only.J 

785.  "  Covering  wire  for  electrical  purposes."  W. 
E.  Ayrton.  Dated  Feb.  24.  4^.  Relates  to  the  cover- 
ing, and  the  more  comp,ict  and  orderly  arrangement  of 
three  or  more  wires  for  conducting  electrical  currents 
in  a  more  or  less  parallel  direction  and  alongside  each 
other,  by  weaving  them  together  with  a  woof  of  silk, 
cotton,  or  other  fibrous  material,  the  wires  themselves 
forming  in  such  case  the  warp  ot  such  web  or  ribbon  ; 
or  vice  ver^d,  the  wires  may  be  the  woof,  whilst  the 
covering  forms  the  warp. 

792.  "  Electric  lamps,  &c."  Peter  Jensen.  (A 
communication  from  abroad  by  Thomas  Alva  Edison, 
America).  Dated  Feb.  24.  6d.  Consists,  generally 
speaking,  in  making  the  density  of  the  carbons,  in  in- 
candescent lam ^s,  where  a  series  of  lamps  are  to  be  used, 
proportionately  greater  than  that  of  the  standard  lamp, 
their  conductivity  increasing  and  resistance  decreasing 


proportionately,  so  that  with  the  standard  amount  of 
energy  and  the  standard  amount  of  electro-motive* 
force  or  pressure,  each  lamp  of  such  series  shall  give 
the  standard  amount  of  light  ;  the  radiating  surfaces  of 
each  remaining  approximately  at  the  area  of  radiating 
surface  of  the  standard  lamp. 

844.  "Galvanic  batteries."  Frank  Wirth.  (A 
communication  from  Edwin  Moriz  Reiniger,  of  the 
University  of  Erlangen.)  Dated  Feb.  28.  2d.  Relates 
to  galvanic  batteries  designed  for  therapeutic  purposes, 
but  is  also  applicable  to  other  galvanic  batteries,  and' 
has  for  its  object  to  facilitate  their  transport.  CPro' 
visional  only.J 

'395*      "  Electrical    apparatus  for  transmission  of 
sound."    W.  R.  Lake.    (A  communication  from  abroad 
by  Amos  Emerson  Dolbear,  of  Somerville,  America.) 
Dated  Mar.  29.    6d.    Relates  to  the  telephone  referred' 
to  on  page  212  of  the  No.  of  the  Journal  for  June  xst. 

2256.  "  Supporting  structures  for  electric  wires  or 
conductors,"  &c.  \V.  R.  Lake.  (A  communication 
from  abroad  by  William  Clare  Allison,  of  Philadelphia.)* 
Dated  May  24.  6d.  Relates  to  supporting  structures 
or  supports  for  telegraphic,  telephonic,  and  other 
electric  wires,  and  also  for  electric  lamps,  and  consists' 
in  arching  the  streets  from  curb  to  curb,  diagonally 
from  the  four  corners  at  the  intersection  of  two  streets. 
It  also  consists  in  simply  springing  an  arch  from  curb 
to  curb  in  the  middle  of  the  square,  and  in  certain 
modifications  hereinafter  described. 

2394.  "Electric  circuits."  Sydney  Pitt.  (A  com- 
munication from  abroad  byOrazio  Lugo,  M.D.,of  New* 
York.)  Dated  May  31.  6d.  Relates  to  the  patent 
described  on  page  258  of  the  number  of  the  Journal  for 
July  ist,  1881. 

2593.  "  Electric  clocks."  A.  M.  Clark.  (A  com- 
munication from  abroad  by  Jakob  Schweizer,  of 
Solcurc,  Switzerland.)  Dated  June  14.  6d.  Relates 
to  an  electric  clock  in  which  a  weight  at  the  end  of  a 
lever,  which  is  lifted  up  periodically  by  an  electro- 
magnet, drives  the  mechanism. 


CitiT  Itotes. 


Old  Broad  Street,  October  12th,  i88x. 
Direct  Sp.vnish  Telegraph  Company. — The  six* 
teenth  ordinary  general  meeting  of  the  above  Com- 
pany took  place  Sept.  30th,  at  the  offices,  106,  Cannon- 
street,  Mr.  N.  Bannatyne  in  the  chair. — {See  "  Tele- 
graphic Journal,"  Oct.  i.)  The  chairman,  in  moving 
the  adoption  of  the  report,  said  that  the  results  of  the 
working  of  the  past  half-year  caused  them  to  enter- 
tain more  favourable  hopes  of  the  future  of  the  Com- 
pany than  they  had  held  for  some  time.  He  looked 
with  great  satisfaction  at  the  addition  to  the  reserve 
fund,  having  long  maintained  that  one  of  the  first 
things  to  be  considered  by  the  directors  of  a  cable  com- 
pany was  the  establishment  of  a  substantial  reserve 
fund.  That  was  the  only  thing  which  could  give 
stability  to  the  property  of  the  company,  and  render 
them  in  the  long  run  independent  of  those  casualties 
to  which  a  submarine  cable  was  so  liable.  With  regard 
to  their  future  prospects,  he  was  glad  to  say  that  the 
traffic  for  the  first  three  months  of  the  present  half- 
year  had  been  highly  satisfactory,  and  they  had  no 
reason  to  doubt  that  it  would  be  good  for  the  ^^t^. 
three  months  •,  aud  \i  ^Vve'j  Vva^  x\c>  xcvv^-a.-^  \\fc  \i^\^^^^ 
that      they    wou\d.  \it   ;sJq\^    Xo    x^^^v.    nXv^'wv 
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more  satisfactory  circumstances  than  on  that  occasion. 
Their  cable  and  land  lines  continued  to  work  perfectly, 
the  high  electrical  condition  of  the  submarine  cables 
showing  no  variation ;  and  they  were  in  a  position  to 
deal  satisfactorily  with  any  additional  amount  of  traffic, 
which  he  thought  it  was  only  reasonable  to  expect,  in 
consequence  of  the  very  improved  state  of  business 
and  matters  generally  in  Spain  and  elsewhere.  One 
advantage  which  would  result  from  the  improved 
position  of  the  Company  would  be  that  in  the  future 
they  hoped  to  be  able  to  pay  the  dividends  immediately 
after  the  meetings.  Mr.  Abraham  Scott  seconded  the 
motion,  and  in  reply  to  questions  the  chairman  said 
that  eventually  they  hoped  to  be  able  to  invest  the 
reserve  fund  perm;inently.  It  was  now,  however,  in  a 
perfectly  safe  position,  and  available  within  a  week  or 
a  fortnight.  The  Spanish  Government  dealt  very  fairly 
with  them.  They  were  not  bound  to  pay  the  Company 
the  money  they  received  on  account  of  the  Company 
till  six  months  afterwards,  whereas  they  generally  paid 
it  within  four  months.  The  report  was  unanimously 
adopted,  and  the  dividends  recommended  were  declared, 
the  meeting  terminating  with  a  vote  of  thanks  to  the 
chairman  and  directors. 

Great  North er.n  Telegraph  Coupany. — Under 
date  30th  September,  we  are  informed  that  the  Japanese 
Government  lines  are  again  in  perfect  working  order. 
The  Company's  lines  to  China  continue  to  work  well. 

Brazilian  Submarine  Telegraph  Company 
(Limited). — The  accounts  of  this  Company  subject  to 
audit  show  a  profit  sufficient  to  enable  the  payment  of 
a  final  dividend  of  3s.  per  share,  making  a  total  dividend 
of  6  per  cent,  for  the  year  ended  30th  June,  1881,  and 
also  the  pavment  of  a  bonus  of  2s.  per  share,  which 
together  will  amount  to  ;(3 2,500,  being  a  distribution 
in  the  aggregate  of  7  per  cent,  for  the  past  year,  leaving 
a  balance  of  £s4tS^o,  of  which  amount  ;^50,ooo  has 
been  placed  t«  the  reserve  fund,  increasing  that  fund  to 
^345.349;  and  £4fS^o  is  carried  forward. 

Reuter's  Telegram  Company. — An  interim  divi- 
dend at  the  rate  of  5  per  cent,  per  annum  for  the  half- 
year  ending  June  30,  has  been  declared. 

Submarine  Cables  Trust. — The  coupons  due  on 
the  15th  inst.  will  be  paid  by  Messrs.  Glyn,  Mills  &  Co. 

Eastern  Extension  Telegraph  Company. — The 
report  of  this  company  states  that  the  gross  receipts, 
including  government  subsidies,  have  amounted  during 
the  half-year  to  ;(i9i,58o,  against  ;(i 73,020  for  the 
corresponding  period  of  1880,  showing  an  increase  of 
jf  18.560.  The  working  and  other  expenses  (including 
a  sum  of  ^21,843  for  cost  of  repair  of  cables  and 
expenses  of  ships),  together  with  income-tax,  absorb 
^55,230  against  ^650,384  for  the  corresponding  half- 
year,  leaving  a  balance  of  ;fi36,350.  Krom  this  is 
deducted  ;^4it595  for  interest  on  debentures,  and  con- 
tributions to  sinking  funds  for  the  redemption  of  the 
Australian  Government  subsidy  and  Manila  debentures, 
leaving  ;^94,755  as  the  net  profit  for  the  half-year.  One 
quarterly  interim  dividend  of  i^  per  cent,  has  been 
paid,  and  it  is  now  proposed  to  distribute  another  of 
like  amount,  together  with  a  bonus  of  is.  per  share, 
leaving  a  balance  of  ;^34,830  to  be  carried  forward. 

The  following  are  the  final  quotations  of  stocks 
and  shares  :  —  Anglo-American,  Limited,  52i-53  ; 
Ditto,  Preferred,  82-83;  Ditto,  Deferred,  23^-23^; 
Brazilian  Submarine,  Limited,  ii^-ii|  ;  Brush  Light, 
;  Electric  Light,  i-i  ;  Consolidated  Telephone 
Construction,   i-i|    A;    Cuba,    Limited,   9i-io;    Cuba, 


r 


I 


Limited,  10  per  oenL  Prefacuoe»  16-17;  Diiect  Spanaah 
Limited,  $-$^1  Direct  Spanish,  10  per  eent.  Ihtfaeau, 
16-17;  Direct  United  States  Cable,  Limited,  1M77, 
ioi-io| ;  Debentures,  1884,  103-106;  Eastern  Umkeu, 
lol-iol;  Eastern  6  percent.  Preference,  13-134;  Easterr. 
6  percent  Debentures,  repayable  October,  1883,  103-106: 
Eastern  5  per  oenL  Debentures,  repajrable  Aagost,  1887. 
102-105 ;  Eastern,  5  per  oenL,  repayable  Aug.,  1899, 
105-108;  Eastern  Extension,  Australasian  and  China. 
Limited,  II  i-i  1 1;  Eastern  Extension,  6  per  cent.  Debentuit, 
repayable  February,  1891,  107-110;  5  percent.  AustiaSaa 
Gov.  Subsidy  Deb.  Scrip,  1900,  104-107 ;  Ditto,  registtni, 
repayable  1900,  104-107;  Ditto,  5  per  cent.  Debenture, 
1890,  103-106:  Eastern  and  South  African,  Limited, 
5  per  cent.  Mortgage  Debentures,  redeemable  1900, 
103-106;  Ditto,  ditto,  to  bearer,  104-107;  German 
Union  Telegraph  and  Trust,  io-io|;  Globe  Telegraph  and 
Trust,  Limited,  6|-6t;  GIobe,6  per  cent. lHrfnfncc,iar|'i2|; 
Great  Northern,  12^-12};  5  per  cent.  Debentnres,  103- 
106 ;  India  Rubber  Company,  24-25 ;  Ditto,  6  per 
cent.  Debenture,  io2-io6;  Indo-European,  Limited,  28-29; 
London  Platino- Brazilian,  Limited,  5^-6;  Mediutaiieaa 
Extension,  Limited,  2^-3 ;  Mediterranean  Extension,  8  per 
oenc  Preference,  9i-9f ;  Oriental  Telephone,  |  -| ;  Renter^ 
Limited,  11  {-12^;  Submarine,  280-290;  Sabmailne Scrip, 
3}-3;  Submarine  Cables  Trust,  99-103;  United  Tefe- 

phone,  ;  West  Coast  of  America,  Ltmiied,  4I-5; 

West  India  and  Panama,  Limited,  ii-2;  Ditto,  6  per 
cent.  First  Preference,  7-7^ ;  Ditto,  ditto,  Second  Pleiiience, 
6-6};  Western  and  Brazilian,  Limited,  7 1.7I;  Ditto,  6  per 
cent.  Debentures  ^'A,"  110-115;  Ditto^  ditto,  ditlo^  "B," 
98-102;  Western  Union  of  U.  S.  7  percent.,  i  Bfortgage 
(Building)  Bonds,  125-130;  Ditto,  6  per  cent.  Staling 
Bonds,  104-107;  Telegraph  Construction  and  Maiote* 
nance.  Limited,  25-26;  Ditto,  6  per  cent.  Bonds,  104-108;, 
Ditto,  Second  Bonus  Trust  Certiificates,  i|-it* 


TRAFFIC  RECEIPTS. 


Name  or  Company. 


Anglo-American...  1 88 1 
Brazilian  S'marine  1881 

isao 

Cie.  Franraisc    ...1881 

Cuba  Submarine...  1881 

Direct  Spanish    ...i88x 

18S0 

Direct  U.  States...  1881 

ISM 

Eastern    1881 

laSQ 

Eastern  Extension  1881 

I8SI) 

Great  Northern  ...1881 

ISSO 

Indo-European    ...1881 

1S80 

Submarine  1881 

28SQ 

W.  Coast  America  1881 

isaif 

West.  &  Brazilian  1881 

I8S0 

West  India 1881 

1S80 


AfcirsT, 


11.980 


2,300 


Scrr. 


RlUIA«KK. 


...        I< 


Untin  •!    tk» 
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PARIS  ELECTRICAL  EXHIBITION 


THE    BRITISH     SECTION. 

m 

[kdia-rubber,  Gutta-percha  axd   Tele- 
graph Works  Company. 

exhibits  of  this  Company  are  compre* 
if  and  consist  of  a  varied  assortment  of 
:al  instruments  and  other  objects  of  interest 
•uted  by  the  different  departments  of  the 
own  works ;  the  exhibits  of  the  branch  works 
an-Beaumont,  near  Paris,  are  included  in  the 
section. 

Cable  Department. 

ecimen  case  contains  samples  of  '*  deep  sea/' 
mediate/'  and  "shore  end"  cables  manu- 
d  at  the  Silvertown  works.  The  total  length 
p^aphic  and  torpedo  cable  made  since  z866, 
tt  to  11931  knots,  exclusive  of  3180  knots 
course  of  construction  for  the  Central  and 
American  Telegraph  Company ;  the  weights 
le  cables  vary  from  24  cwt.  to  27  tons  per 

87-ton  cable  is  the  heaviest  type  hitherto 
toted  at  Silvertown,  and  forms  part  of  the 
ud  last  year  by  this  company  between  Grosse 
and  the  Bird  Rocks,  in  the  Gulf  of  St. 
ice.     On  account  of  the  precipitous  nature 

Bird  Rocks,  where  the  cable  is  landed, 
e   danger  of  the  cable   becoming  jammed 

ice,  an  exceptionally  heavy  type  has  to  be 

specimens  include  telegraphic  cables  made 
3  British  Government  and  Colonies,  India, 
,  Russia,  Peru,  Chili,  and  Japan ;  there  are 
rpedo  cables,  of  single,  four,  and  seven  core, 
►lied  to  the  British  Government  and  Colonies, 
lited  States,  Spanish,  Dutch,  Chinese,  and 
ine  Grovemments.  Samples  of  gutta-percha 
lia-rubber  covered  wires,  of  the  description 
the  I.  R.  G.  P.  Co.  supplies  to  the  British  Post- 
he  French,  and  other  Governments,  for  their 
ground  systems,  are  also  shown.  The  form 
srsround  lines  adopted  in  Prance  differs  from 
*  tlie  Post-office  in  being  almost  exclusively 
d  is  leaden  pipes. 

ooKs'  Underground  Multiple  Cable" 
,  which  has  been  in  successful  operation  for 
ears  in  the  United  States,  and  has  also  been 
Y  the  Post-office  with  very  satisfactory  results, 
en  fully  described  in  the  numbers  of  the 
1  for  December  ist,  1879,  and  August  15th, 


A  short  experimental  line  of  500  ft,  with  38  con- 
ductors inclosed  in  pipes  filled  with  petroleum — 
with  terminal  poles  and  oil  reservoir  complete — is 
to  be  seen  fitted  up  in  the  Exhibition,  the  object 
being  to  show  practically  that  the  system  is  pecu- 
liarly adapted  for  avoiding  inductive  disturbances  in 
telephonic  circuits. 


Instrument  Department. 

Amon^  the  ''  Galvanometers  "  are  the  follow- 
ing : — "  Thomson's  reflecting  astatic  galvano- 
meter," complete  with  shunts,  lamp  and  scale. 
The  four  coils  in  this  instrument  admit  of  being 
coupled  up  in  five  different  ways  so  that  their  total 
resistance  can  be  made  as  follows  : — ist.  All  coils  in 
series ;  and,  {  the  total  resistance ;  3rd,  i  the  total 
resistance  ;  4th,  -^  the  total  resistance ;  5th,  ^  the 
total  resistance,  the  galvanometer  leading  wires 
bein^  in  each  case  connected  to  the  same 
terminals. 

"Thomson's  reflecting  marine  galvanometer," 
complete  with  shunts,  lamp  and  scale.  "Small 
reflecting  galvanometer,"  with  oil  vessel,  shunts, 
lamp  and  scale  (Government  pattern).  "Portable 
astatic  galvanometer,"  in  brass  case,  with  jewelled 
centres,  having  1,000  ohms  resistance,  in  sling 
leather  case,  with  controlling  magnet.  "  Tangent 
galvanometer"  (Post-office  pattern),  for  testing 
with  received  currents,  fitted  with  resistance 
coil,  shunt  and  short-circuit  key.  "Speaking 
fiialvanometer,"  for  submarine  cable  work,  with 
lamp,  condensing  lens  and  scale  stand.  "  Signallhig 
key,  for  mirror  speaking  instrument  (Silvertown 
pattern). 


The  "Resistance  Cou.s"  shown  are: — Large 
set  of  "  Wheatstone  bridge  resistance  coils "  (Dial 
pattern),  arranged  in  units,  tens,  hundreds  and 
thousands ;  with  proportional  parts  of  10, 100, 1,000, 
and  10,000  ohms.  Set  of  "Wheatstone  bridge 
resistance  coils"  (Post-office  pattern),  fitted  with 
battery  and  galvanometer  keys,  in  polished  wood 
case  with  lock  and  kev. 

There  are  also  exhibited  "  Speaking  instruments," 
"  Morse  direct  ink  writers,"  a  "Morse  pony  sounder 
instrument"  f Post-office  pattern),  "Morse  single 
current  keys  (Post-office  pattern),  "Bain's  fast- 
speed  receiver,"  for  automatic  workinRi  fitted  with 
speed  regulator,  "  Wheatstone's  ABC  instrument 
(induced  magnets),  consisting  of  indicator,  commu- 
nicator and  clockwork  bell. 

Amongst  the  "Railway  Signal  Instruments 
are  : — "  Walker's  patent  train  describer,"  receiver 
and  sender.  By  pulling  forward  a  small  lever 
opposite  the  name  to  be  sent,  and  pressing  back  a 
similar  lever  at  the  name  last  sent,  the  "sender" 
attracts  attention  at  the  distant  station  by  a  single 
stroke  on  a  bell,  and  at  the  same  time  indicates  the 
name  of  the  coming  train  on  the  "  receiver,"  which 
is  provided  with  a  dial  labelled  to  correspond,  and  a 
rotating  pointer  in  the  centre.  "  Walker's  direct- 
action  semaphore  repeater,"  showing  the  three 
positions  of  the  signal  arm."  Complete  set 
of  "Walker's  electro-magnetic  telegraph  sema- 
phores" for  railway  block  signalling.  Complete 
set  of  "Preece's  single  wire  block  signalling 
instruments,"  consisting  of  semaphore,  switch 
and  plunger.    "Preeoefs  dkmbVA  cMrKsoX.^*^^ 'v^^ 
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"  Single  stroke  dtn 


n  bell." 


arm  repeater." 
with  tey. 

There  are  also  shown  the  "  Silvertown  water- 
IcveJ  indLcator  and  contact- maker,"  for  showing  the 
rise  and  fall  of  water  in  reservoirs  at  the  engineer's 
office,  situated  away  from  the  reservoir.  ■'  Hall's 
patent  anemometer,  with  telephone  receiver,"  to 
indicate  audibly  at  a  distance  the  rate  of  air  passing 
tbrough  underground  workings  in  mines.  The 
anemometer  is  of  the  ordinary  cop  form,  and  at 
every  revolution  causes  a  spring  to  vibrate  in  close 
proximity  to  the  pole  of  a  Bell  telephone.  The 
induced  currents  thus  generated  in  the  telephone 
coil  being  transmitted  to  the  distant  receiving  tele- 
phone reproduce  on  it  the  sound  imparled  to  the 
spring  every  time  ic  is  set  vibrating.  The  number 
cil  these  vibrations,  or  revolutions,  in  a  given  time, 
is  an  index  of  the  rate  at  which  the  current  of  air 
patses  through  the  workings. 
A  case  of  specimen  "caroon  rods,"  varying  from 

_  J  to  35  millimetres  in  diameter,  for  electric  lamps, 

[  ii  also  exhibited. 

(To  bt  conlintud.) 


possessed  a  high  reputation,  and  has  been  extensircl; 
used  by  some  of  the  best  electricians  and  telegr^ibie 
engineers. 

Vitrified  stoneware  battery  jars  and  telegn|t 
insulators,  of  all  the  most  usual  shapes  and  sizeSKt, 
alsoexhibited  by  this  firm.  These  goods  havenotd 
the  tests  to  which  they  have  been  submitted  in  the 
most  satisfactory  manner.  Models  of  reton^ 
receivers,  acid  pans,  condensing  coils,  and  oilMr 
chemical  apparatus,  in  brown  and  white  stonewiR. 
are  also  shown.  Messrs.  StiB~&  Sons  gained  pnU 
medals  at  Paris,  in  1S7S,  and  at  most  of  the  otlw 
international  exhibitions. 

The  illustrations  which  we  give  show  some  of  Itt 
varieties  of  battery  jars,  insulators,  etc.,  wfaidi  9 
amongst  the  exhibits. 


Phillips  Bsas. 


vfai^jn 


Messrs.  Phillips  Bros.,  of  Mackintosh  Uaei 
Homerton,  London,  exhibit  a  number  ofspeciiimi 
of  silk-covered  copper  wire  for  electrical  purpom 
These  specimens  are  remarkable  for  the  uniformity 

and  closeness  with  which  the  coverings  are  laid  oa. 
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ROBEY   &   Co. 

isplay  of  steam  power  by  Messrs.  Robey 
*  Lincoln  (whose  stand  adjoins  that  of  the 
merican  Brush  Electric  Light  Corporation), 
ne.  A  line  of  intermediate  shafting,  placed 
mns  about  12  feet  from  the  ground, 
s  the  power  from  the  engines  to  two  long 
3rush  dynamo-electric  machines, 
e  engines  are  of  the  well-known  patent 
engine  type  (s^e  Telegraphic  Journal, 
1,  1879),  they  are  seven  in  number,  varying 
Vom  10  to  ^o  horse-power  nominal,  and 
)f  giving  out  an  aggregate  effective  power 
250  horses. 

D  horse-power  engine  is  at  present  driving 
>  arc  lights,  and  after  careful  experiments, 
g  over  the  usual  evening  run  of  three 
t  was  found  that  the  variation  from  the 

speed,  did  not  exceed  one  revolution 
he  whole  of  this  time ;  this  result  being 
ue  to  the  special  combination  of  automatic 
r  and  equilibrium  valve  used  on  these 
when  employed  for  electric  lighting, 
rst  three  engines  in  the  line  of  seven  are 
on  to  one  length  of  shafting,  the  result 
at  any  variation  in  one  engine  is  absorbed 
ther  two,  and  an  almost  perfect  uniform 
I  obtained.  Thus,  if  three  engines  are 
at  full  speed  under  their  usual  load,  then 
:ly  turning  a  nut  on  the  governor-spindle, 
c  done  by  any  one  engine  may  be  doubled, 
it  being  not  to  increase  the  speed  of  the 

but  to  halve  the  work  done  by  the  other 
ines  so  that  the  total  amount  of  work  done 

the  same.  If,  for  instance,  the  three 
are  indicating  10  horse-power  each,  then, 
sting  the  governor  of  the  centre  engine 
diagram  indicates  20  horse-power,  it  will 
d  on  applying  the  indicator  to  the  other 

that  they  are  indicating  only  five  horse- 
each,     the    total     power   remaining    the 

are  two  great  advantages  in  this  arrange- 
le  first  being  that  any  slight  variation  is 
itely  absorbed,  and  amounts,  in  fact,  merely 
idency  to  variation  ;  the  second  being  that 
rent  of  an  accident  to  the  governor,  causing 

boiler  pressure  to  be  thrown  on  to  the 
the  speed  of  the  shafting  remains  con- 
remaining  four  Robey  engines  are  each 
an  independent  shaft,  which  shaft  can  be 
up  to  form  one  continuous  line  of  shafting 
ecessarj',  friction  clutches  being  used  for 
>ose;  by  this  means  any  one  of  these  engines 

used  for  experiment  without  interfering 
)  others.  All  the  engines  can  be  coupled 
',  and  any  one  of  them  can  be  stopped 
deatly  of  the  others.  It  is  worthy  of  obser- 
iiat  these  engines  are  all  running  very 
It  a  moderate  speed,  and  well  within  their 
tiee. 

Mr.  KlLLIXGWORTH   HEDGES 

s  his  electric  lamp,  which  has  been  specially 

i  to  avoid  the  complications  of  the  ordinary 

lamp  where  the  regulation  is  effected  by 


clockwork.  In  this  lamp  the  carbons  are  so  arranged 
that  they  are  maintained  at  the  proper  distance  by 
the  action  of  gravity  alone. 

The  apparatus  used  in  the  connection  with  the 
electric  lighting  of  the  Liverpool  Docks  is  alone 
shown.  The  electric  light  has  been  used  here  for 
contractors'  purposes  for  five  years,  and,  as  a  proof 
of  the  durability  of  the  generating  machines,  the 
same  plant  is  now  being  used  for  the  permanent 
illumination  of  the  new  docks. 

The  system  employed  is  that  of  working  a  single 
light  from  each  machine.  For  purposes  where  a 
large  area  is  to  be  illuminated  this  is  certainly  the 


FJG.U 


most  economical  mode  of  lighting  :  for  not  only  is 
there  a  loss  if  the  current  is  divided,  but  to  enable 
the  division  to  be  carried  out  practically,  each  lamp 
must  be  fitted  with  a  self-acting  switch  and  an 
equivalent  resistance  to  itself  which  comes  into 
action  if  the  lamp  goes  out.  The  generating 
machine  must  also  be  duplicated  in  order  to  ^co- 
vide  against  any  accvd^XLX.  Xa  >^^fc  wjkfc  'aX's*^^- 
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The  deviator  shown  by  Mr.  Hedges  provides 
•gainst  an  accident  to  any  number  of  machines 
working  single  lights,  in  the  simplest  manner.  Bj 
having  one  machine  running  in  open  circuit,  and 
consequently  absorhing  only  the  poner  required  to 
rotate  it,  and  connecting  this  to  a  bar  similar  to 
that  in  an  ordinar)'  resistance  coil,  then  by  inserting  a 
plug,  the  Sparc  current  can  be  switched  on  toeitber 
one  of  the  faulty  circuits  instantaneously. 

It  is  usual  to  connect  either  of  the  circuits  to  an 
indicator,  which  shows  a  signal  and  strikes  a  bell 
should  the  current  cease,  so  as  to  draw  the  atten- 
tion of  the  attendant.  Where  the  electric  lighting 
plant  is  properly  looked  after,  such  a  failure  is  very 
unusual ;  however,  it  is  sometimes  necessary  to 
stop  to  adjust  the  brushes  or  look  to  a  hot  bearing, 
and  the  facility  of  applying  a  spare  machine  in- 
stantaneously is  a  considerable  advantage,  which  in 
the  single-light  system  can  be  employed  at  a  very 
■mall  extra  cost. 

Fig.  I  is  a  front  view,  and  fig.  2  a  side  view  of 
the  Hedges'  lamp,  a  is  Che  negative  carbon  lying 
in  an  inclined  trough  or  open  tube,  and  butting 
near  its  end  against  an  adjustable  stop,  a,  so  that 
the  carbon  descends  as  that  portion  of  it  against 
which  a  bears  becomes  consumed.  The  positive 
carbons,  b  and  c,  meet  together  at  their  ends,  as 
shown  in  fig.  i,  and  one  of  these  may  be  smaller 
than  the  other,  so  that  the  whole  of  the  electrical 
current  may  pass  throuf^h  the  larger,  the  smaller 
carbon  becoming  gradually  consumed  with  it.  The 
contacts  for  both  the  negative  carbon,  a,  and  the 
larger,  B,  of  the  positive  carbons  are  made  of  pieces 
of  metal,  D,  slightly  hollowed  to  fit  over  the  carbons, 
and  hinged  at  higher  points,  if,  to  the  troughs  in 
which  the  carbons  lie,  the  current  being  led  to  and 
from  the  contact  pieces,  d,  by  wires,  rf",  escaping 
the  joints  of  their  hinges.  The  trough  in  which  the 
carbon,  a,  lies  is  suspended  by  radius  rods,  E,  E, 
from  the  upper  framing,  f,  of  the  lamp  to  which 
the  troughs  for  the  carbons,  11,  c,  are  fixed.  In  the 
framing,  f,  is  arranged  an  electro- magnet,  c,  having 
its  coil  in  thelampcircuit,  its  armature,,^!  is  attached 
to  one  of  the  radius  rods,  k,  with  a  screw  adjust- 
ment. When  the  lamp  is  out  of  circuit  the  end  of 
the  carbon,  a,  butts  .igainst  the  meeting  of  the 
carbons,  d  and  c,  but  when  an  electric  current  is 
passed  through  the  lamp,  kindling  the  carbons  where 
they  butt,  the  electro- mag  net,  g,  becomes  excited 
and  attracts  its  armature,^,  whereby  the  end  of  the 
carbon,  a,  becomes  separated  from  b  and  C,  and  the 
arc  is  established  between  (hem.  As  the  carbons 
become  consumed  the  two,  b  and  c,  continue  to 
descend  their  respective  troughs,  the  end  of  each 
supporting  the  other,  and  the  carbon,  a,  advances, 
as  permitted  by  the  stop,  a,  so  as  to  present  its  end 
at  nearly  the  same  distance  from  the  ends  of  b  and 
c.  In  order  to  render  the  stop,  a,  effective,  an 
abutment  screw,  a',  is  provided  at  the  upper  side 
of  the  carbon,  a. 


Mr.  James  Fyfe,  of  51,  Queen  Victoria  Street, 

London,  exhibits  the  Pilsen  lamp  (see  Te/egrapAic 

fournal,  December  isth,  1880),  and  also  the  Joel 

odeicencc     hmp     (see     telegraphic    Jmtntal, 


Xovember  1st,  1880).  The  Schuckert  dynaan 
machine  (see  Telegraphic  Jotimal,  April  itt,  187)], 
which  is  also  amongst  the  apparatus  shown,  w 
recently  been  tested  by  Mr.  Schuckert  in  Paris  with 
the  following  results  : — 
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At  720  revolutions,  6  Pilsen  lamps  with  arcs  1  Ifr 
3'5  mm.  wide  and  7'5  to  8  Webers  of  current  bun 
well  with  4' 5  h.p. 
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ON  A  NEW  SCREW  GAUGE  FOR  ELECTRICAL 
APPARATUS.  ! 


Uy  W.  n,  PREECE,  F.R.S. 
(Rwtl  before  ihe  BriiUh  Auociatian  «  Yoifc,  Sept.,  iHi.) 


It  is  very  desirable  to  establish  a  gauge  for  the  mua- 
facture  o\  various  small  screws  used  in  the  consttnctioB 
oE  telegraphic  and  electrical  apparatus.  Sir  Jos^h 
Whilwoith,  in  England,  and  the  Prmnklin  Instilulcn 
America,  have  done  this  for  the  bolts  and  tcraws  vtA 
in  miD-work  and  engineering  generally,  but  no  Oae  b* 
extended  either  system  to  the  finer  work  usod  is  thOM 
numerous  practical  applications  of  electricity  that  ai« 
now  becoming  so  important.  Gauges  and  icrew-^tes 
arc  now  as  numerous  as  the  makers  engaged  ia  Ike 
trade.  Nettlefoid's  sizes  of  screws  are,  perhaps,  those 
best  known,  but  they  are  worked  to  a  special  giii|B, 
starting  Irom  a  diameter  of  0'5  inch,  which  is  numbcKl 
32,  and  which  has  no  known  relation  to  any  otW 
gauge  used  in  telegraphy.  WhLtworth's  standard  ganfc 
for  watch  and  instrument  makers  has  not  yet  bees 
adopted.  The  microscopical  gauge  is  confined  eqtiidy 
to  microscopes.  There  is,  in  fact,  no  fiaed  pitch,  M 
form  of  thread,  no  recognised  number  of  th^dsfv 
inch,  no  gauge  based  on  practice  and  eapetiww. 
Hence  inter-changeability  for  repairs  iiiinpoiaibla,  tad 
the  difficulty  o[  applying  for  materials  tna  ahnad 
becomes  very  great.  Screws  are  now  generally  snppUid 
as  "per  pattern." 

Sir  Joseph  Whitworth  has  remedied  these  defects  ia 
the  larger  forms  of  machinery,  and,  at  the  pnjwt 
moment,  there  is  not  a  ship  in  Her  Majesty's  Naif 
which  is  not  supplied  with  the  same  screws  and  Ike 
same  threads.  Many  large  engineering  works,  such  tt 
UtQse  a,t  Ctewe,  are  in  the  same  happy  cooditioD.    St 
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Joseph  Whitworth  carried  his  proposed  standards  for 
taps  and  dies  to  'loo  inch  diameter,  having  48  threads 
per  inch,  but  his  gauge  has  not  come  into  general  use 
tor  sizes  less  than  '250  inch  diameter.  I  have  placed 
myself  in  communication  with  most  of  the  principal 
electrical  apparatus  manufacturers  in  England,  and  they 
have  not  only  expressed  their  willingness  to  accept  a 
well-conducted  gauge,  but  have  concurred  in  the  view 
I  have  indicated  of  the  present  unsatisfactory  condition 
of  the  question. 

It  fortunately  happens  that,  from  the  point  where  Sir 
Joseph  Whitworth  and  the  Franklin  Institute  start  in 
one  direction,  we  can  move  in  the  opposite  direction, 
so  that,  not  only  can  the  two  gauges  be  made  continuous, 
but  though  necessarily  different  in  their  applications, 
they  can  really  be  made  uniform  in  their  character. 
Indeed,  the  Whitworth  gauge  might  itself,  with  slight 
modification,  be  extended. 

It  is  only  necessary  for  us  to  consider  angular  threads ; 
square  threads  do  not  enter  in  such  small  work. 

The  Whitworth  gauge  specifies  that  the  pitch  of 
angular  threads  shall  be  equal  to  the  depth  which 
involves  an  angle  of  55^,  and  that  the  top  and  bottom 
shall  be  rounded  off  to  ^th  of  the  depth. 

Screws  of  a  diameter  of  i  in.  (or  No.  A  in  the  B.W.G.) 
have  20  threads  to  the  inch.  This  is  the  starting- 
point  of  the  American  gauge,  and  both  deal  with  in- 
creasing diameters.  I  propose  to  start  from  the  same 
point,  but  to  work  in  the  opposite  direction,  dealing 
with  diminishing  diameters.  Thus  my  starting-point  is 
of  the  new  No.  4  centimetre  gauge,  '251  in.  diameter, 
having  20  threads  to  the  inch. 

The  exchange  of  apparatus  between  this  and  con- 
tinental countries  is  now  so  general,  that  the  adoption 
of  the  French  decimal  metrical  system  is  well  worth 
serious  consideration.  This  is  felt  so  much  that  in 
nearly  every  table  of  wire  gauges  the  dimensions  both 
in  parts  of  inches  and  metres  are  given.  The  adoption 
of  the  metre  as  the  unit  length  would  secure  adoption 
of  the  gauge  abroad.  The  use  of  the  inch  as  a  unit 
leaves  us  in  that  singular  insular  position  to  which  Sir 
William  Thomson  pointedly  referred  in  Section  A.  the 
other  day. 

There  are  two  dimensions  besides  the  form  and 
nomenclature  to  be  considered,  viz.,  the  diameter  of 
the  screw  and  the  number  of  threads  per  unit  length. 
I  suggest  that  the  nomenclature  be  that  of  the  wire 
gauge.    The  form  I  again  refer  to. 

For  the  first  dimension  we  might  adopt  a  special 
number,  as  is  done  in  the  trade  now,  or  we  may  take 
the  same  number  for  the  screw  and  its  diameter  in  mils 
or  in  millimetres,  or,  as  I  propose,  we  should  adopt  the 
new  centimetre  gauge  recommended  for  adoption  by  the 
committee  of  the  Society  of  Telegraph  Engineers 
(December,  1879). 

For  the  second  dimension  I  propose  to  take  the  5th 
multiple  of  the  number  of  the  screw  in  the  new  centi- 
metre gauge  as  a  factor.  Thus  No.  5  screw  will  have 
.25  threads  to  the  inch,  and  its  diameter  will  be 
'225  in.  No.  8  screw  will  have  40  threads  to  the  inch, 
and  its  diameter  will  be  'i6i  in.,  and  so  on,  as  shown  in 
the  attached  table,  which  embraces  nearly  all  the  screws 
410W  in  use.  In  all  other  gauges  the  number  of  threads 
per  inch  is  perfectly  arbitrary.  In  fact,  at  present,  even 
with  the  same  gauge  and  the  same  kind  of  screw,  the 
number  of  threads  per  inch  varies. 

Thus,  if  there  is  any  value  in  my  suggestion,  we  should 
ihave  a  simple  nomenclature  and  a  fixed  gauge  based  on 
that  already  adopted  for  wires  and  plates,  and  easily 
remembered. 

The  attached  diagram  gives  an  idea  of  the  character 
■of  the  thread  recommended  by  me  for  consideration.  It 
Jias  been  carefully  prepared  with  existing  threads,  and 


due  regard  has  been  paid  to  the  essential  requisites  of 
strength,  durabilitv,  and  friction,  but  in  the  opinion  of 
some,  the  depth  of  the  thread  is  too  deep  in  proportion 
to  the  diameter  of  the  screw.  In  the  small  screws  used 
for  telegraphic  and  electrical  purposes  we  need  not  con- 
sider the  difference  of  metals  employed. 

There  can  be  no  doubt  that  a  recognised  gauge,  with 
a  distinctive  name,  based  on  a  simple  method,  and 


easily  remembered,  and  supplied  by  such  a  house  as 
that  of  Whitworth,  will  soon  take  root  and  be  generally 
accepted,  if  stamped  with  the  requisite  authority. 

I  submit  that  the  subject  be  referred  to  a  committee 
of  this  section  for  consideration  and  examination,  so 
that  a  new  gauge  may  be  recommended  for  adoption, 
with  all  the  authority  of  the  British  Association. 

Proposed  Telegraph  Screw  Gauge. 
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A  NEW  DYNAMO-ELECTRIC  MACHINE. 


We  give  an  engraving  of  a  new  continuous-current 
dynamo-electric  machine,  recently  perfected  by  Mr. 
Clinton  M.  Ball,  of  Troy,  N.Y.  This  inventor  has  been 
engaged  during  some  years  past  in  building  machines 
similar  in  type  to  the  alternating  current  machine  of 
Hefner- Alteneck  especially  in  respect  to  the  absence 
therein  of  solid  metal  parts  in  the  armature,  the  latter 
being  constituted  in  the  form  of  a  disc  composed  of  a 
series  of  coils  without  iron  cores,  arranged  and  adapted 
to  be  moved  in  a  magnetic  field  consisting  of  a  series 
of  poles  of  alternately  opposite  polarity  on  the  same 
side  of  the  disc,  and  facing  opposite  sides  of  the  disc. 

Mr.  Ball  has  perfected  several  forms  of  continuous- 
current  machines  of  this  general  type,  and  from  among 
them  we  have  selected  two  forms,  which  wc  illustrate. 
These  machines  have  been  operated  with  entire  suc- 
cess at  Troy;  and  samples  of  the  machine  are  either 
already  installed  at  the  Paris  Exhibition  of  Electricity, 
or  are  on  their  way  to  that  destination,  forming  a  part 
of  the  joint  exhibit  made  by  the  *'  White  House  Mills  " 
and  Mr.  Ball. 

The  bipolar  machine,  fig.  i,  reproduces  the  effects 
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lUknown  Gramme  machine,  oyer  which  it 
important  advantages.  Its  special  peca- 
d  advantages  may  be  briefly  summed  ap  as 
The  armature  is  composed  of  coils,  six  in 
ich  of  which  occupies  a  sector  of  the  disc 
hese  coils  are  made  self-supporting  in  the 
ut  iron  cores  or  metallic  parts  other  than 
i  which  they  are  composed,  and  are  con- 
L  continuous  circuit.    The  commutator  plates 

number,  and  constitute  the  terminaus  of 
rom  the  junctions  between  two  contiguous 
rae  commutator  plates  are  usually  disposed 
out  the  axis  of  the  arbor  of  the  machine  so 

at  opposite  ends  an  angular  displacement 
1  parallelism  of  30^.  From  this  it  results 
g  rotation  a  pair  of  diametrically  opposite 
!  armature  arebi-circuited  during  one- twelfth 
ution  at  the  neutral  point  of  the  machine, 
feet  recurs  successively  through  the  entire 
)ils.     It  will  be  understood  that  an  important 

is  gained  by  this  arrangement,  inasmuch 
stance  of  the  inactive  coils  of  the  armature 
eliminated  from  the  internal  circuit  of  the 

This  machine,  used  as  a  generator,  presents 
id  powerful  effects  with  small  expenditure  of 
:  may  be  used  as  a  very  perfect  form  of  an 
ignet  motor.  It  runs  without  serious  spark- 
commutator,  and  is  simple  and  compact  in 
>n.  A  further  noticeable  feature,  which 
herraore  in  all  machines  of  this  type,  is  the 

any  noticeable  external  magnetic  field  when 

er  machine,  fig.  2,  is  a  compeund  multipolar 
(•current  machine,  embodying  charactenstics 
ental  arrangement  which  distinguish  it  from 
;  while,  as  before  stated,  in  some  of  its 
I  aspects  it  resembles  the  machine  of  Hefner- 

chine  represented  in  the  engraving,  it  will  be 
>as  only  six  opposite  pairs  of  poles  in  the 
m.  The  continuous-current  armature  system 
:hine  has  eight  elements,  and  the  commutator 
IT  plates.  The  armature  is  otherwise  com- 
:wo  sections  or  layers,  the  major  section  of 
utilised  through  a  commutator  or  contact 
rdinary  construction  for  doing  work  upon  the 
ircuit,  while  the  continuous  current  section 
the  magnetism  of  the  field, 
machine,  developed  and  constructed  long 
i  publication  of  any  description  of  Hefner- 
i  machine,  the  currents  are  commutated  con- 
somewhat  as  in  his  machine,  the  commutator 
isbeing  so  made  that  while  the  contact  brushes 
a  fixed  position,  the  currents  are  brought  to 
1  the  consequent  electrical  poles  of  the  arma- 
consequent  points,  during  rotation,  assuming 
;ly  different  positions  in  relation  to  the  field, 
pfeting  the  cycle  of  changes  during  half  of  a 
.  of  the  armature.  During  this  time,  further- 
line  bisecting  the  armature  and  marking  the 
kt  electrical  points,  has  twice  travelled  over 
ete  circuit  of  the  field  in  advance  of  rotation. 
3ise   of  a  machine  having  more  poles  in  the 

armature  elements,  the  movement  of  this 
I  be  retrograde ;  however,  if  the  multiple  of 
umber  of  field  poles  into  the  number  of  arma- 
mts  remained  the  same,  the  number  of  changes 
the  same  in  either  case. 
)e  seen  that  this  machine  differs  from  that  of 
Iteneck  in  respect  to  the  proportion  of  arma- 
ents  to  the  number  of  poles  of  the  magnetic 

Ball   machine,   having  a  larger  number  of 
elements  than  of  field  poles,  white  his  has  a  less 


number.  The  amngement  selected  by  Mr.  Ball  is 
more  fafourable  to  ia  simplifieation  of  detaili  of  con- 
struction without  detriment  to  the  efficiency  of  the 
machine. 

At  a  speed  of  rotation  of  9,500  to  1,000  per  minute, 
and  with  an  expenditure  of  5X  to  6  horse-power,  this 
machine  hat  jHored  capable  of  maintaining  a  series  of 
ten  to  twelve  arc  lights  of  good  power.  The  machine- 
weighs  on\yS$0\b3.Scient{fic  American. 


I 


HERZ^  TEL5:PH0NE  SYSTEM. 


By  COMTE  TH.  DU  MONCEL. 

The  first  system  of  Dr.  Herz  was  based  upon  the 
employment  of  derivations,  which  system  was  new  at 
the  time  it  was  published;  the  microphonic  transmitter 
was  placed  in  a  derivation  of  the  current  to  earthy 
placed  at  the  end  of  the  battery,  and  the  different  con> 
tacts  of  the  microphone  were  themselves  connected 
directly  and  individually  to  the  different  elements  of 
the  battery.  The  telephonic  receiver  was  placed  at 
the  further  end  of  the  Ime,  and  when  this  receiver  was 
a  condenser,  its  armatures  were,  in  consequence  of  this 
arrangement,  polarised  in  a  continuous  manner,  which 
enabled  speech  to  be  reproduced. 

This  arrangement  evidently  possessed  advantages, 
but  it  had  also  its  inconveniences,  the  most  important 
of  which  was  the  necessity  of  employing  rather  strong 
batteries,  and,  consequently,  the  exposure  of  the  line  to 
some  effects  of  chaige  which  reacted  in  a  troublesome 
way  in  the  electrical  transmissions  when  the  latter  took 
place  over  rather  long  lines.  But  as  the  chief  aim  of 
br.  Herz  was  to  apply  the  telephone  to  Ion?  lines,  this 
question  naturally  occupied  his  attention.  He  thought 
at  first  of  employing,  as  in  telegraphy,  reversed  currents  ; 
but  how  was  this  result  to  be  obtained  with  systems 
based  on  the  employment  of  transmitters  actuated  by 
sonorous  vibrations  ?  This  could  be  solved  by  the 
employment  of  secondary-  currents  from  induction 
coils,  as  has  been  done  by  MM.  Gray,  Edison,  &c., 
but  then  benefit  was  only  derived  from  the  amplifica- 
tions furnished  by  the  derivations  to  the  variations  of 
pressure  in  the  microphones ;  he  therefore  thought  to 
increase  the  effects  of  the  induced  currents  themselves 
by  prolonging  their  duration,  or  rather  by  combining 
them  so  as  to  make  them  follow  two  by  two  in  the 
same  direction,  and  the  following  is  the  way  in  which 
the  problem  was  solved. 

It  may  be  recollected  that  Dr.  Herz  had,  in  his  first 
experiments,  proved  the  efficacy  of  the  microphonic 
contacts  obtained  by  the  superposition  of  discs  of 
carbon  or  other  semi-conducting  substances.  He 
employed  them  with  various  entirely  different  group- 
ings, and  in  general  the  horizontal  arrangement  was 
found  to  give  the  best  effects.  Let  us  suppose,  then, 
that  four  systems  of  contacts  of  this  kind  are  arranged 
at  the  four  corners  of  a  plate  of  ebonite,  c,  c,  as  shown 
in  figs.  I  and  2,  by  a,  a',  b,  b',  and  that  they  are  con- 
nected together  in  the  manner  shown,  that  is  to  say,  the 
upper  discs,  r,  g^  f,  //,  parallel  to  the  sides  of  the  plate, 
and  the  lower  discs,  a,  a',  b,  b',  diagonally.  Let  us 
suppose  also  that  the  plate  can  turn  round  an  axis,  r, 
that  the  discs  are  traversed  by  small  pins  fixed  in  the 
plate,  and  that  small  discs  of  lead  rest  on  the  upper 
discs.  Finally,  let  us  suppose  that  the  plate  is  con- 
nected at  its  edge  to  a  telephone  diaphragm,  by  an 
angle  piece,  t  ;  it  can  be  at  once  understood  that  the 
vibrations,  produced  by  the  dia^Kta^tcv^VvW  ^^?^*%fc  ^^^ 
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plate,  c,  c,  to  oscillate,  and  that  there  will  result  on  the 
part  o(  the  discs  two  effects,  which  wrill  follow  one 
another.  The  first  effect  will  be  thit  produced  by  the 
ascending  vibrations,   and    will    be    an    increase    of 

Sressure  effected  between  the  left-hand  discs,  and  pro- 
uced  by  their  force  of  inenia  augmented  by  that  of 
the  lead  discs  ;  the  second  effect  will  be  that  caused  by 
the  right-hand  discs,  and  this  will  be  a  dimiaution  in 

If  the  current  of  a  battery,  r,  traverses  all  these  discs, 

through  the  priniary  coil  (by  the  wire,  I,)  of  an  induction 
bobbin,  H,  h'  (fig.  a),  placed  beneath  the  apparatus,  and 
if  the  secondary  current  of  this  bobbin  passes,  by  the 


wire,  )',  to  the  line  wire,  in  which  will  be  interposed  a 
telephone  or  a  speaking  condenser,  it  follows  that  at 
the  moment  of  the  ascending  vibrations,  there  will  be 
produced  an  induced  current  in  the  reverse  direction  to 
that  which  will  instantaneously  succeed  it,  and  which 
being  reversed  in  consequence  of  the  connections  of 
the  discs  being  crossed,  will  continue  the  action  of  the 
first  current  or  will  augment  its  duration,  and,  con- 
sequently, its  power  to  actuate  the  telephonic  receiver. 
The  results  of  this  system  are  very  good ;  though  Dr. 
Heri  has  tried  to  simplify  it.  Several  arrangements 
have  been  tried.  For  example,  in  order  to  obtain  the 
reversal,  a  contact  has  simply  been  placed  on  each  side 
of  the  vibrating  plate  ;  although,  as  is  welt  known,  the 
movements  of  this  plate  are  not  oF  the  same  nature  as 
ordinary  sonorous  movements,  it  was  thought  that  they 
might  be  of  the  reverse  kind  on  the  two  sides  of  the 
plate,  and  that  one  of  thecontacts  would  be  compressed 
whilst  the  other  would  be  expanded.  This  arrange- 
ment, otherwise  advantageous,  necessitated  the  plate 
being  placed  vertically,  so  that  the  same  adjustment 
could  be  given  to  the  two  contacts  which  ought  to  be 
identical.  It  was  diflicult  to  regulate  by  weights,  and 
even  to  obtain  adjustment  it  was  necessary  eventually 
to  employ  two  parallel  diaphragms,  vibrating  in  unison 
and  each  carrying  a  contact,  but  in  opposite  ways. 
The  horizontal  arrangement  was  reverted  to  ;  but  by  a 
convenient  combination,  the  two  principles  of  Dr. 
Hen,  viz.,  derivation  and  inversion,  are  combined. 
The  current  is  then  varied  by  a  double  contact  where 
it  divides,  and  this  contact  is  arranged  beneath  a  plate, 
*o  that  its  two  points  of  variable  resistance  act  in  a 
reyene  way  as  regirds  each  other,  or  only  (in  some 


apparatus)  so  that  one  of  the  pmnts  baa  no  variatiM 
whilst  the  other  acts,  [t  ii  cb»  to  miderstaod  te 
effect  that  would  be  producad.  Tne  system  has,  mm^ 
over,  been  experimented  with  nndet  varioiu  fMms; 
sometimes  the  derivation  is  simple,  tbat  is  to  ny,  oo^ 
one  of  the  currents  is  sent  to  line;  soinatimei  it  b 
double,  each  of  the  branches  being  Earnished  with  i 
bobbin,  and  communicating  with  the  receiver.  In  this 
case  the  result  is  rematkaUy  good,  but  the  appantii 
is  rather  complicated ;  it  requires,  amongst  otbtt 
things,  great  care  in  eonstmction,  ezperiment  hanng 
shown  that  the  indaction  bobbins  should  not  be  eqs^ 
but  that  they  should  have  re«itances  arranged  seem- 
ing (o  the  circuit  served. 

It  must  be  added  that  the  researches  are  being  cos- 
tinued  in  order  to  determine  which  are  the  proper  hIk 
stances  to  employ  as  contacts  for  the  microphones. 
The  number  of  these  bodies  which  have  been  tried  is 
very  large,  and  the  important  result  has  been  arrited 
at,  that  the  number  of  substances  which  can  be 
employed  is  almost  innumerable.  The  contact*  in  thi 
Herz  apparatus  have  been  made  with  conducting  nb- 
stances  (metal  for  example)  reduced  to  powder  asd 
a^loroerated,  by  chemical  means,  with  a  kiad  o( 
non-conducting  cement.  The  proportion  of  the  eoB. 
binfltion  of  the  substances  depends  upon  the  cos- 
ductibitity  of  the  materials  employed,  and  it  ilnns 
determines  the  microphonic  value  of  the  compositioa; 
the  nature  of  these  elements  appears  to  exercise 
scarcely  any  influence. 

The  speaking  condenser  has  not  been  negledad,!! 
it  is  useful  to  obviate  the  effects  of  induction.  For  this 
purpose  experiments  have  been  made  to  determine  a 

mode  of  construction,  the  good  working  of  this  jHeeed 
apparatus  being  absolutely  dependent  upon  the  an 
with  which  it  is  set  ap. 

According  to   M,  Herx,   the  telephone   should  sot 
'  which  has  variations  in   (oia 
(be  contrary,    to   be  modified 
He  thinks  thai  a  t«k- 


to  transmit  singing  should  not  be  the  same  as  ooc  tt 
transmit  speech ;  also  that  various  types  sbonld  b* 
assigned  to  various  purposes. — La  Lumiirt  EUdripe. 


Tkb  Lord  Mayor  presided,  on  the  afternoon  of  the  tfi 
October,  at  a  meeting  at  the  Mansion  House  to  eo«- 
siderthe  propriety  Of  holding  an  Electrical  ExbibitiM 
at  the  Crystal  Palace  similar  to  that  now  being  ImU 
in  Paris. 

Mr.  McGeorge,  chairman  of  the  CrysUl  PaUtt 
Company,  moved  that  the  following  gentlemen,  «ilk 
power  to  add  to  their  number,  he  constituted  ■■ 
honorary  council  of  advice  :— The  Lord  Mayor,  Mr. '■ 
Abernethy  (President  Institute  Civil  Engineers),  Pm- 
fessor  W.  Grylls  Adams,  Sir  James  Anderson,  Mr.  E. 
J.  Ashby,  Professor  W.  E.  Ayrton,  Lieut,  Colonel  T. 
U.  Bateman-Champain,  Colonel  Beaumont,  Mr.  J.  T. 
Bedford,  Sir  Henry  Cote,  Mr.  W.  Crookes,  Hr. 
S.  T.  Day,  Mr.  Alderman  Ellis  [Urd  M^ 
Elect),  Mr.  H.  G.  Ericbsen,  Mr.  H.  C.  Fwi 
Captain  Douglas  Galton,  Dr.  Gladstone,  Colosd 
Gourard,  Mr,  W.  Grantham,  Mr.  C  Gregory,  W. 
Alderman  and  Sheriff  Hanson,  Sir  J.  Ha<riaha«, 
Mr.  John  Holmes,  M.P.,  Dr.  J.  HopkJnson,  Admiral  St 
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E.  A.  Inglefieldi  Professor  Fleemingjenkin,  Mr.  P.  De 
Kmer,  Mr.  Laing,  M.P.,  Mr.  Sheriff  Ogg,  Sir  Arthur 
1.  Otway,  M.P.,  Sir  E.  J.  Reed,  M.R,  Mr.  Samuelson, 
M.P.,  Colonel  Sir  Herbert  Sandford,  Mr.  J.  S.  Sellon, 
Dr.  C.  W.  Siemens,  Mr.  W.  Spottiswoode  (President 
Royal  Society),  Sir  Henry  Tyler,  M.P.,  Mr.  C.  V. 
Walker,  Mr.  T.  Waller,  Sir  E.  Watkin,  M.P.,  Mr. 
Pender,  M.P.,  Mr.  Hyde  Clarke,  and  Sir  John  Bennett. 
— Mr.  McGeorge  stated  that  no  guarantee  fund  would 
be  .required,  but  it  was  thought  that  from  the  great 
public  interest  attached  to  the  subject,  and  the  great 
public  advantages  likelv  to  accrue,  the  City  companies 
and  the  public  generally  might  be  appealed  to  for  the 
purpose  of  providing  gold  medals  as  awards  to  the 
ezhibUors.  The  jurors  would  be  composed  of  gentle- 
men of  the  highest  possible  standing,  who  had  at  heart 
the  progress  of  electricity. 

Mr.  C.  Schiff,  one  of  the  Crystal  Palace  directors, 
seconded  the  motion,  and  it  was  carried  unanimously. 

Major  Flood   Page   explained  that  the  directors  of 
the  Crystal  Palace,  being  anxious  to  do  all  in   their 
power  to  promote  technical  education  on  the  lines  of 
the  Great   Exhibition  of  1851,  to  which   the  Crystal 
Palace  owes  its  origin,  and  having  regard  to  the  strong 
interest  excited  in  the  scientific  and  commercial  worlds, 
and  in  the  mind  of  the  public  generally,  by  the  rapid 
advances  recently  made  in  the  application  of  electricity, 
had  decided  that  the  second  of  the  series  of  interna- 
tional   exhibitions,  inaugurated  in   June   last  by  his 
Royal  Highness  the  Duke  of  Connaught,  should  be  an 
Electric  Exhibition.     With  this  view,  communications 
had  been   opened  with  the   leading  exhibitors  at  the 
Electric   Exhibition    in    Paris,   and   with   others  who 
have     made    the    development    of    electricity    their 
special    study.      Although    but    a    very  short    period 
had   elapsed   since   the   first    steps   were   taken,    the 
responses  had  been  such  as  to  render  it  certain  that  an 
effective  and  varied  display  would    be    made  at  the 
Crystal  Palace.      Most  of  the  best  known  systems  of 
el^tric  lighting  would  be  represented ;  and  various  new 
lamps  would  be  exhibited  for  the  first  time  in  public. 
The  storage  of    electricity,  would,    it  was   hoped,  be 
illustrated    by    Faure's  and  De    Meritens'    secondary 
batteries.     Telephones,  which  were  not  nearly  so  much 
used  in  England  as  elsewhere,  would  be  strongly  repre- 
sented ;  and  the  various  applications  of  electricity  as  a 
motive  power  would  be  seen  in  Trouv^'s  boats  and 
other  interesting  exhibits.      Many  eminent  scientific 
men  had  expressed  great  interest  in  the  undertaking, 
and  intend  to  become  exhibitors.    The  directors  hoped, 
with  the  help  of  the  Honorary  Council,  to  make  the 
forthcoming    exhibition    valuable   to    manufacturers, 
railway   and   dock   companies,   and    others    who    are 
thinking  of  applying  electricity  to  their  various  under- 
takings, and  the  most  interesting  of  the  kind  to  the 
f  general  public  that  has  ever  taken  place  in   England, 
t  was  proposed  to  open  the  Exhibition  in  December 
next,   and   that    it    should    continue    open  for    some 
cnonths.      Exhibitors  would  be  received  on  and  after 
2ist  November.    Exhibitors  would  not  have  to  pay  any 
rent,  but  they  would,  at  their  own  expense,  place  and 
decorate  their  exhibits.     Engine  power  would  be  found 
for  those  exhibitors  of  electric  light  who  applied  for  it, 
so  far  as  the  arrangements  would  admit.     He  hoped 
that  the  Government  would  sec  their  way  to  giving  the 
exhibition  both  their  countenance  and  support.    It  was 
of  jgreat  importance  that  they  should  do  so — (hear,  hear). 
Mr.  J.  Holms,  M.  P.,  moved — "The  Honorary  Council 
having  heard  a  report  from  the  directors  of  the  Crystal 
Palace   with    reference   to   the  International   Electric 
Exhibition — being  the  second  of  the  series  of  interna- 
tional exhibitions  inaugurated  in  June  last  by  his  Royal 
Highness  the  Duke  of  Connaught— -cordially  approves 


of  the  Electric  Exhibition,  believing  that  it  will  promote 
the  development  of  electricity  in  its  application  to 
science  and  commerce,  and  will  at  the  same  time  be 
interesting  to  the  public."  The  hon.  gentleman  ex- 
pressed his  belief  that  the  proposed  exhibition  would 
prove  of  ?reat  benefit  to  the  country  at  large. 

Colonel  Gouraud  seconded  the  proposition,  and  ex- 
pressed the  hope  that,  on  account  of  England's  nearer 
proximity  to  America  than  America  to  France,  and  also 
from  the  language  of  the  two  countries  being  identical, 
Americans  would  exhibit  in  greater  numbers  than  at  the 
Paris  Exhibition.  He  said  Mr.  Johnson  (Mr.  Edison's 
agent)  had  arrived  in  London  with  a  larger  collection  of 
Mr.  Edison's  inventions. than  that  now  shown  in  Paris, 
and  would  exhibit  it  at  the  proposed  exhibition  at 
Sydenham. 

The  proposition  was  supported  by  Captain  Galton 
and  Sir  J.  Anderson,  and  carried  with  unanimity. 

Major  Flood  Page  having  explained  that  M.  Cochery 
had  promised  that  the  French  Telegraph  Department 
will  exhibit  if  the  British  Telegraph  Department  is  also 
to  be  represented,  and  having  also  cited  various  cases 
to  prove  the  value,  of  such  an  exhibition  as  that  pro- 
posed, to  the  commercial  public,  on  the  motion  of  Mr. 
McGieorge  seconded  by  Sir  John  Bennett,  the  Lord 
Mayor  was  thanked  for  the  practical  interest  he  had 
displayed  in  this  and  other  similar  movements. 

The  T^rd  Mayor  expressed  the  pleasure  it  had  given 
him  to  place  the  Mansion  House  at  the  disposal  of  the 
promoters  of  the  exhibition.  He  trusted  it  would  be 
a  success,  and  he  believed  it  would  be.  So  far  as  he 
was  concerned,  any  assistance  in  his  power  would  be 
gladly  given.  He  did  not  believe  that  the  proposed 
exhibition,  coming  so  soon  after  the  Paris  Exhibition, 
would  be  injured  thereby.  On  the  contrary,  he  believed 
that  the  Paris  Exhibition  had  excited  a  public  interest 
on  the  subject  which  would  be  of  benefit  to  the  one 
about  to  be  held  at  the  Crystal  Palace — (hear,  hear). 
As  for  Government  support,  he  had  no  doubt  that  they 
would  be  successful  in  getting  it.  He  saw  no  reason 
why  the  Postmastcr-Giencra],  who  lent  his  aid  to  the 
Paris  Exhibition,  would  not  do  the  same  with  regard 
to  the  one  now  under  consideration,  and  he  believed 
Mr.  Fawcett  would  do  so — (applause).  He  also  thought 
that  they  had  excellent  grounds  for  making  an  appeal 
to  the  public  for  the  means  of  providing  gold  medals, 
and  he  was  satisfied  that  such  an  appeal  would  be 
successful — (applause). 

The  meeting  then  broke  up. 

[Having  attended  this  meeting,  we  are  glad  to  be  able 
to  state  that  there  is  every  probability  of  the  above 
Exhibition  being  a  great  success,  and  we  strongly  advise 
those  of  our  readers  who  have  apparatus  to  exhibit  to 
apply  at  once  for  space. — Ed.  Tel.  JourJ] 


Electric  Li^htiu,^  by  Incandc&cencCy  and  its  application 
to  interior  illumination.  Bv  \Villi.\m  Edward 
Sawyer.  New  York  :  D.  Van  Nostrand.  i^ondon  : 
E.  and  F.  N.  Spon,  Charing  Cross. 

There  is  at  present  good  reason  to  suppose  that 
electric  lighting  by  incandescence  will  come  into 
very  extensive  use.  Should  the  installation  of  the 
Swan  system  at  the  Savoy  Theatre  prove  a  success, 
as  there  is  every  likelihood  of  its  doing,  a  very  great 
impetus  will  be  given  to  the  future  development  of 
the  method  of  lighting.  Edison  is  undoubtedly  the 
pioneer  of  a  successful  incandescence  system, 
although  to  Mr.  Swan  belongs  the  cred\t<^^  ^-^nS.^^ 
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originaled  the  '^incandeiceDt  carbon  loop,"  which  it 
employed  id  lome  form  or  other  in  almoit  every 
lamp  of  the  kind  yet  devited.  The  fact  that 
Swmn,  (ome  zo  years  ago,  derised  an  incandescence 
bmp  «ritb  a  thin  carbon  loop  is  now  Terr  generally 
known,  although  Mr.  Sawyer,  in  the  historical 
tummiry  in  his  book,  does  not  mention  it ;  this 
howerer  may  hare  been  due  to  inadvertence,  as  the 
work  in  question  is  practically  a  description  of  the 
sritemi  and  principles  with  which  Mr.  San-yer  is 
Acquainted.  To  do  Mr.  Sawyer  justice,  he  certainly 
has  endeavoured  to  give  full  information  on  the 
subject,  and,  moreover  (as  he  states  in  the  preface), 
he  has  sought  less  to  indicate  defects,  than  toeihibit 
accomplishments.  The  first  three  chapters  in  Mr, 
Sawyer's  book  are  devoted  to  short  descriptions  of 
thevariousdynamo  machines  now  generally  known  ; 
amongst  olhert,  a  machine  invented  by  the  author 
is  explained  ;  the  principle  of  this  apparatus  is 
that  of  changing  the  magnetic  power  of  the  soft 
iron  core  in  a  bobbin  by  bringing  a  large  moss  of 
fofi  iron  near  the  core,  the  currents,  in  fart,  arc 
generated  in  the  machine  by  the  rotation  of  a  soft 
iron  wheel  with  projecting  spokes,  the  bobbins 
remaining  stationary  ;  this  machine  is,  however, 
stated  not  to  be  particularly  elTeciive.  A  modifica- 
tion by  the  author  of  the  Siemens'  machine  is  also 
described  :  its  principal  object  is  to  reduce  the 
heating  which  takes  place  in  the  ordinary  form  of 
machine;  this  is  effected  by  keeping  water  cir- 
culating in  the  armature,  a  device  which  experiments 
proved  to  be  quite  efficacious. 

The  chapter  on  "Carbons  for  incandescent 
lighting"  contains  much  useful  information  on  the 
subject ;  the  whole  question  of  carbons  generally,  is 
of  such  great  importance  that  it  requires  much  more 
attention  than  has  )-et  been  paid  to  it.  To  obtain 
really  good  carbons  for  arc  lighting,  the  manufac- 
ture requires,  we  consider,  to  be  as  i>crfectas  for  the 
finest  porcelain,  indeed  it  is  a  subject  which  porcelain 
manufacturers  might  turn  their  attention  to  with 
great  advantage. 

Mr.  Sanyer,  in  describing  his  own  incandescent 
lamps,  naturally  docs  so  at  a  considerable  length ; 
but  although  various  modilications  of  the  same  have 
been  made,  the  latest  or  "  perfected  "  form  does  not 
seem  altogether  to  be  a  very  happy  idea,  more 
especially  when  it  comes  to  be  compared  with  the 
far  simpler  inventions  ofEdison  and  Swan;  no  doubt, 
however,  it  would  work  well. 

The  chapter  on  the  "Division  of  current  and  light " 
is  of  a  rather  elementary  character,  although  what 
information  there  is,  is  dealt  with  in  a  practical 
manner.  The  concludingchapters have  reference  to 
"  Regulators  and  Switches,"  "General  Distribution," 
and  "  Commercial  Aspects,"  the  latter  being  from  an 
American  point  of  view,  i.e.,  in  making  comparisons 
American  prices  are  taken. 

Although  no  doubt  there  is  a  considerable  amount 
of  information  in  the  work,  one  of  its  principal 
objects  is  undoubtedly  to  bring  out  the  Sawyer 
(ystem  as  prominently  as  possible. 

y-j/iirs/iin's  lilustratiom   ef  the  Electro-Depoution   af 

M.uh.    By  W.  &  A.  K.  JoiiNSTO.v.    Edinburgh 

and  London. 

These  diagrams,  which  form  part  of  the  series 

dealing  with  electrical  science,  are  very  suitable  for 


and  coloured.  The  nnall  espbutatorr  handbook, 
which  is  written  bf  Mr.  Alexander  Watt,  ii  wcU 
suited  for  its  purpose. 


English-Freiuk  Tichnkal  Vocaiulary,  for  SciadilU, 
Technical,  and  laduitrial  Students.  B7  Dr.  F.  X 
Wersho^-en.  Libraire  Hachette  &  Cie.,  18,  Eiii{ 
William  Street,  Stnud,  London. 

The  title  of  this  book  explains  its  contents.  Itiia 
most  useful  work,  and  no  one  who  is  engaged  in 
making  translations  of,  or  reading,  French  icientific 
works  should  be  without  it  It  has  well  supplied 
a  real  wanL 


Corresponlttntt. 

CITY  AND  GUILDS  OF  LONDON  INSTITUTB 

EXAMINATIONS. 

To  the  Editor  of  The  Telbokapric  Joukx&u 

Sir, — I  was  glad  to  read  the  letters  (com  "  A  Stwlat' 
and  "  W.  M.  M."  which  have  receatljr  appeared  io  jnr 
Journal.  As  a  teacher  under  the  City  Guilds,  1  as 
endorse  much  that  bus  been  stated  on  the  lubjecttil 
the  recent  e]iaminations  which  have  proved  M  £^ 
couraging  both  to  pupils  and  teachers;  asacoaseqMBM 
many  are  deterred  from  joiaing  the  classes,  koonnf 
the  odds  against  them. 

During  last  session  I  taught  a  clau  (nndec  the 
Science  and  Art  Department)  consisting  o(  stndeab, 
strangers  to   the  subject,  but  succeeded   in  pasnngfj 

During  the  same  session  I  taught  one  nader  the 
City  Guilds,  in  a  branch  of  industry  in  which  tk 
students  had  all  served  some  years  and  all  werepM- 
■esscd  of  a  good  education  ;  in  spite  of  this,  onlyibnt 
"  35  per  cent."  succeeded  in  taking  2nd  clau  elemcnljij 
certincates.  In  consequence  of  this,  tbej  and  othea 
are  deterred  from  any  further  attempt,  and  the  din 
falls  through.  If  all  the  pupils  succeeded  in  pasnaf. 
the  remuneration  10  teachers  11  small, seeing  thectuKt 
are  iimiied  to  (hose  actually  engaged  in  ttie  indniti; 
to  which  the  eKamination  refers.  But,  when  the  sac- 
cesses  are  so  small  ai  at  present,  owing  to  the  bi{h 
standard  required,  1  would  ask  where  is  the  [einuiieii> 
tion  for  seven  moniha'  work  to  come  from  f 

1  agree  with  ■'  W.  M.  M."  that  the  practice  o(  ginit 
ten  questions  and  expecting  all  to  be  answered  it  tco 
much  for  three  hours,  and  especially  when  some  of  te 
questions  are  not  on  subjects  included  in  the  sylbbA 
which  at  best  is  a  very  vague  guide  for  the  teacbct- 
I  would  ask  with  "  A  Student  "  why  the  syllabus  it  wt 
arranged  to  suit  each  grade,  the  same  as  that  'vmA 
by  Ihe  Science  and  Art  Department  ? 

Yours  tnily, 

A  TEACHER- 


[A  subscriber,  who  gives  no  name  or  address,  writs 
to  us  with  reference  to  the  latest  form  of  the  "  Bntk 
Dynamo  Machine."  We  are  informed  that  the  appantv 
has  undergone  no  essential  change  since  the  time  «hi 
we  published  an  account  of  it  in  the  Journal.  (Sf 
TBLRCR.^pnlc  Journal,  Jan.  isth,  1879).— Ed.  TW. 


m  I,  i8Si.] 


THE  TBLEGRAPHIC  JOURNAL. 


421. 


itiOttS. 


TO    OUR   READERS. 

t  of  the  extreme  pressure  on  our  space, 

decided  to  issue,  on  Saturday,  the  5th 

an  extra  supplemental  number  of  The 

tic  Journal.     This  issue  will  consist 

otices  of  British  and  foreign  exhibits  at 

:al  Exhibition  now  being  held  at  Paris, 

ik  will  prove  of  considerable  value  to  our 

of  whom,  almost  without  exception,  are 

ss  directly  interested  in  those  exhibits. 

will  receive  this  extra  number  by  post 


RAL  Crystals  with  Inxlined  Planes  as 

Sources     of     Electricity. — By    MM. 

Pierre  Curie. — A  section  suitably  cut  from 
al  cr^'stal  with  inclined  planes,  and  laid 
>  leaves  of  tin  forms  a  condenser  which 
irged  spontaneously  on  compression.  In 
a  new  instrument  may  be  obtained,  that  is, 
•  having  special  properties.  These  pro- 
w  from  the  laws  which  we  have  formerly 
for  the  liberation  of  electricity  in  hemi- 
ils.  We  will  now  show  how  this  instrument 
IS  a  standard  of  static  electricity  for  the 
t  of  charges  or  capacities.  We  shall  also 
iolute  measurement  of  the  quantities  of 
sengaged  by  tourmaline  and  quartz  at  a 
re. 

sary  to  call  to  mind  three  of  the  funda- 
>erties  which  are  possessed  by  a  crystal 

condenser- source :  i,  the  two  planes  are 
1  quantities  of  electricity  exactly  equal  and 

signs ;  2,  when  one  of  the  phases  is  in 
ion  with  the  earth  the  other  furnishes  a 
:ity  of  electricity  for  a  given  pressure ; 
ity  of  electricity  evolved  and  the  pressure 
proportionu!. 

se  propositions  it  follows  that  whilst  a 
)les  us  to  bring  a  conductor  to  a  given 
condenser-source  will  furnish  a  conductor 
minate  quantity  of  electricity  ;  further,  this 
y  be  selected  beforehand  above  a  certain 

tity  of  electricity  developed  by  a  weight  of 
d  upon  a  tourmaline  is  capable  of  raising 

14.2  cm.  to  the  potential  of  i  Daniell. 
ty  of  electricity  disengaged  by  i  kilo, 
ite  of  quartz  perpendicular  to  a  hori- 
is  capable  of  raising  a  sphere  of 
0  the  potential  of  one  Daniell.  These 
easure  what  may  be  called  the  electric 
e  pressure  of  tourmaline  and  quartz.  The 
isures  have  been  made  with  the  aid  of  an 
'hich  applied  the  pressure  directly  to  the 
it  when  it  is  desired  to  employ  the  cr^'stal 
of  electricity  it  is  more  convenient  to  apply 
i  by  means  of  a  lever,  keeping  it  all  the 
ry  enclosure.  It  is  better  not  to  be  con- 
tt  the  arms  of  the  lever,  and  to  determine 
e  for  all,  the  quantity  of  electricity  liberated 

of  I  kilo,  placed  at  the  end  of  the  lever, 
tal   is   never  displaced  it  may  serve  as  a 

wing  method  will  serve  in  all  cases  for 
quantity  of  electricity  set  free  :  the  needle 
Dn-Mascart  electrometer  being  charged  by 


means  of  a  batterv,  one  of  the  tin-foils  of  the  crystal  is 
connected  with  the  earth,  and  the  other  with  one  of 
the  couples  of  sections  of  the  electrometer,  and  at  the 
same  time  with  a  conductor  of  known  capacity.  This 
totality  of  conductors  being  insulated,  the  other  couple 
of  sections  of  the  electrometer  are  placed  in  communi- 
cation with  one  of  the  poles  of  a  Daniell's  element,  the 
other  pole  being  connected  with  the  ground.  The 
needle  of  the  electrometer  deviates,  and  weights  acting 
upon  the  crystal  are  added  until  the  needle  is  brought 
back  to  zero.  This  operation  is  conducted  like  an 
ordinary  weighing,  by  adding  or  removing  weights,  the 
quantity  of  electricity  disengaged  depending  only  on 
the  final  pressure. 

The  tin-foil  of  the  conductor-source,  the  standard 
of  capacity,  and  the  sectors  of  the  electrometer 
are  then  at  the  potential  of  i  Daniell,  and  the 
weight  which  is  required  for  this  purpose  is  known. 
The  same  operation  is  repeated  after  having  suppressed 
the  standani  of  capacity.  The  difference  of  the 
weights  obtained  in  the  first  and  second  case  represents 
the  weight  necessary  to  raise  the  standard  of  capacity 
to  I  Daniell. 

The  method  which  we  are  about  to  describe  includes 
in  itself  a  process  for  the  comparison  of  capacities. 
We  may,  m  fact,  determine  by  means  of  three 
weighings,  the  quantities  of  electricity  needful  for 
raismg  two  conductors  to  the  same  potential,  whence 
the  ratio  of  their  capacities  may  be  inferred. 

On  the  contrary,  by  charging  the  two  sectors  with 
two  different  elements,  and  finding  the  weights 
necessary  for  bringing  one  and  the  same  capacity  to 
the  same  potential,  we  have  the  ratio  of  the  electro- 
meter forces  of  the  two  elements. 

Finally,  we  may  measure  a  charge  with  great  pre- 
cision, the  body  charged  being  placed  in  connection 
with  the  condenser-source,  and  with  any  electrometer, 
the  latter  shows  the  presence  of  electricity,  and  is 
brought  back  to  zero  by  placing  weights  upon  the 
condenser. 

These  methods  have  the  advantage  of  always 
bringing  back  the  electrometer  to  zero.  It  serves, 
therefore,  merely  as  an  electroscope,  and  a  greater 
sensitiveness  may  be  employed.  The  determination  of 
capacities  and  that  of  charges  is  effected  thus  with 
precision.  The  apparatus  may  also  serve  for  main- 
taining at  the  same  potential  a  body  which  constantly 
loses  electricity,  and  which  must  remain  insulated. 

The  constants  of  a  condenser-source  are:  i,  the 
quantity  of  electricity  disengaged  by  a  weight  of  i 
kilo,  at  the  end  of  the  lever;  2,  its  capacity.  To 
charge  bodies  of  very  small  capacity,  it  is  advantageous 
to  have  a  condenser-source  of  very  feeble  capacity ;  a 
tourmaline  or  quartz  of  0.01  metre  in  height,  and  of  a 
few  square  millimetres  of  surface  cannot  reach  the 
capacity  of  a  sphere  of  0.01  metre  radius  and  furnish 
quantities  of  electricity  capable  of  charging  a  sphere 
of  3  metres  radius  to  the  potential  of  i  Daniell.  To 
charge  bodies  of  a  rather  greater  capacity,  there  is  no 
great  inconvenience  in  augmenting  the  capacity  of  the 
condenser-source,  and  it  may  be  obtained  by  making 
the  quantities  of  electricity  much  more  considerable. 
We  have  constructed  a  battery  of  9  plates  of  quartz, 
cut  parallel  to  each  other,  and  perpendicular  to  a 
horizontal  axis  in  one  and  the  same  specimen  of 
homogeneous  quartz.  Each  plate  has  about  20  square 
centimetres  of  surface.  They  are  placed  one  upon 
another,  separated  by  sheets  of  tin-foil,  all  those  of 
even  numbers  being  folded  back.  It  results  from  this 
arrangement,  that  on  a  variation  of  pressure  exerted 
upon  the  pile,  all  the  tin-foils  of  the  even  numbers  are 
charged  with  one  electricity,  whilst  those  of  uneven 
numbers  are  charged  with  IK^  cilVvfeT,    '^'^  ^^-^^^sfiCxcw^ 
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on  the  one  hand  all  the  tin-foils  of  the  even  numbers, 
and  on  the  other  hand  all  those  of  the  uneven,  we  have 
a  condenser-source,  the  capacity  of  which  is  that  of  a 
sphere  of  3.5  metres  radius.  It  easily  furnishes 
wherewithal  to  charge  -fj^  microfarad  to  the  potential 
of  a  Daniell. — Comptes  Rendus. 

Moore's  Double  Swivelled  Disconnecting  Elec- 
tric Wire  Tube. — The  object  of  this  invention  is  the 
attachment  of  telegraph  wires  to  swivels,  and  to  allow 
of  the  cables  revolving  without  cutting  off  electric 
communication.  The  cables,  made  smooth  where  they 
enter,  are  fastened  to  the  swivels  in  any  manner  desired, 
and  then  passed  through  a  stuffing  box  at  the  shoulder 
end  of  the  tubes.  On  leaving  the  stuffing  boxes  and 
entering  the  tubes,  the  cables  are  stripped  of  their  outer 
coating.      One   wire   is   made    spiral   and   the  other 


straight,  the  latter  revolving  inside  of  the  former,  both 
wires  being  detached  when  in  the  tube.  These  swivelled 
tubes  may  be  applied  to  cables  on  board  of,  or  sus- 
pended from,  vessels ;  or  to  cables  on  the  bottom  of 
rivers  or  seas.  By  the  tubes  turning  with  winds  or 
tides  they  prevent  cables  from  kinking,  and  also  lessen 
the  strain  on  the  wires.  The  tubes  may  also  be  applied 
to  disconnect  land  wires  underground  or  overhead. 

Telegraphic  Communication  with  Light- 
houses.— The  Lord  Mayor  presided  on  the  19  ult.  at  a 
meeting  in  the  Mansion  House  to  consider  the  need  of 
establishing  telegraphic  communication  between  light- 
houses and  light-ships  and  the  shores,  with  a  view  to 
prevent  as  much  as  possible  loss  of  life  from  shipwrecks 
on  the  coasts  of  the  United  Kingdom.  The  attendance 
was  not  very  large. 

The  Lord  Mayor,  in  opening  the  proceedings,  said 
he  had  great  pleasure  in  granting  the  use  of  the 
Egyptian  Hall  for  such  a  meeting  as  this.  A  requisition 
had  been  addressed  to  him  signed  by,  he  thought,  1204 
gentlemen,  requesting  him  to  call  a  meeting  for  the 
purpose  of  promoting  as  far  as  possible  telegraphic 
communication  between  lighthouses  and  lightships  and 
the  shore.  Considering  that  this  was  a  matter  not 
of  local  interest  alone,  but  of  national  interest  and 
importance,  he  felt  bound  to  do  his  utmost  to  forward 
the  object  of  the  meeting.  Now  that  we  had  tele- 
graphic communication  all  over  the  country,  and  indeed 
over  all  parts  of  the  world,  it  was  only  fair  and  right 
that  those  who  were  obliged  to  spend  much  of  their 
time  in  lighthouses  on  our  coasts  should  have  oppor- 
tunities o?  having  communication  with  the  shore.  A 
great  many  of  the  lightships  and  lighthouses  around 
our  coasts  were  built  near  quicksands  or  were  built  on 
rocks,  and  some  of  them  were  as  far  away  from  the 
shore  as  ten,  twelve,  and  fifteen  miles.  He  could  con- 
ceive nothing  more  uncomfortable  than  the  position  of 
the  watchers  in  those  places  without  any  proper  means 
of  communication  between  themselves  and  the  shore. 
Guns  and  rockets  answered,  perhaps,  well  enough  in 
fine  weather,  but  they  were  of  little  or  no  use  in  snow- 
storms, and  during  such  gales  as  that  which  prevailed 
last  Friday.  He  believed  telegraphic  communication 
with  those  places  and  the  land  would  be  the  means  of 
saving  not  alone  a  large  amount  of  property,  but  many 
valuable  lives  during  every  year.  The  object  of  the 
meeting  was  to  provide  such  a  means  of  communica- 
tion. To  that  end  it  was  proposed  that  the  Government 
should  be  asked  to  establish  telegraphic  communica- 


tion between  our  lightships  and  lighthouses  and  tlw 
shore.  The  Government  might  take  up — and  ought  to 
take  up— such  a  matter  as  this.  The  question  for  tlie 
consideration  of  which  the  meeting  had  been  called 
was  one  of  national  importance.  He  hoped,  therefoie, 
that  the  Government  would  see  their  way  to  take  up 
the  matter  and  comply  with  the  request  of  the  meetio; 
^(hear,  and  applause}. 

Mr.  J.  HobbSfthe  principal  promoter  of  the  meetiiig, 
moved  : — "  That,  in  the  opinion  of  this  meeting,  it  is  a 
matter  of  urgent  necessity  that  electric  communicatioi 
should  be  established  between  the  various  lighthouses, 
light  vessels,  and  the  shore,  in  order  that  more  speedr 
intimations  of  vessels  wrecked  and  life  and  property 
in  peril  may  be  afforded  to  those  ready  to  come  to  tke 
rescue." 

Mr.  A.  Shippey,  the  inventor  of  the  signal  balkxNi, 
seconded  the  proposition,  and  it  was  carried  with 
unanimity. 

Mr.  W.  H.  Lefevre  moved  a  resolution  requesting 
the  Lord  Mayor  to  forward  the  resolutions  of  the 
meeting  to  Mr.  Gladstone,  with  a  prayer  that  tbe 
Government  should  take  some  immediate  practical 
steps  to  carry  out  and  to  effect  such  requisite  oom* 
munication,  and  that  the  result  of  such  requisitioo  be 
published. 

Mr.  G.  Nelson  (Margate),  seconded  the  motioo, 
which  was  also  carried  unanimously. 

A  vote  of  thanks  to  the  Lord  Mayor  concluded  the 
proceedings. 

The  Electric  Light  and  Power  Gbneratoi 
Company,  Limited. — An  extraordinary  general  meet* 
ing  of  the  members  of  the  Electric  Light  and  Power 
Generator  Company  (at  which  Admiral  Sir  E.  A. 
Inglefield  presided)  was  held,  on  October  26th,  at  the 
Cannon  Street  Hotel,  for  the  purpose  of  consideriaj^ 
certain  agreements  which  had  been  provisionally  enteied 
into  respecting  the  purchase  of  the  Maxim  Incandes- 
cent Light  The  price  to  be  paid  for  it  was  £^^flaOt 
of  which  j(r 2,500  could  be  paid  in  shares.  This  in- 
cluded all  rights  in  India,  'America,  and  the  Britidi 
Colonies,  with  the  exception  of  Canada.  The  motiooi 
having  been  adopted,  the  chairman  invited  the  share- 
holders  to  inspect  the  Maxim  lamp  at  its  present  sta|;e 
of  development. 

The  Paris  Electrical  Exhibition. — Sir  Charles  T. 
Bright  writes  to  the  London  papers  that  he  is  infonned 
officially  that  this  Exhibition  will  close  on  November 
the  17th. 

A  Long  Span. — The  longest  span  of  telegraph  wiie 
in  the  world  is  stretched  across  the  Kistnah  River  froa 
hill  to  hill,  each  hill  being  1,200  feet  high,  betveea 
Bexorah  and  Sectanagrum,  in  India.  The  span  is  & 
little  over  6,000  feet  in  leneth.  The  only  mechanical 
contrivance  used  in  stretching  this  cable  across  the 
river  was  a  common  windlass. 

The  Orkney  and  Shetland  Telegraph  Cabu. 
— The  DaciOf  which  has  now  been  engaged  for  soae 
weeks  in  the  work  of  getting  up  old  telegraph  cables 
lying  submerged  between  Orkney  and  Shetland,  has 
returned  to  Shetland,  after  successfully  recovering  the 
second  cable.  The  weather,  however,  is  so  stormy  that 
it  may  be  a  considerable  time  before  anything  caa  be 
done  towards  submerging  the  new  cable.  On  a  fonaer 
occasion  a  steamer  lay  for  months  in  the  islands  with- 
out a  single  day  on  which  these  stormy  seas  could  be 
got  over  and  a  cable  laid,  and  the  Shetlanders  are  oov 
afraid  that  a  similar  thing  may  occur. 

The  Jersey  Cable. — ^The  cable  between  Dartmoith 
and  Jersey  is  interrupted.  The  fault  is  believed  to  be 
close  to  Dartmouth, 
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Thb  Glbctric  Light  cn  Westminster.— The 
Wettmhalrr  and  Cheliea  News  iays  that  the  West- 
minster District  Board  of  Wotks  have  resolved  to  ob- 
tain tenders  from  the  Electric  Lighting  Companies  to 
ascertain  the  coat  of  lighting  Pnrliament  Street,  the 
Broad  Sanctuary,  and  Victoria  Street,  by  this  system 
of  lighting. 

carriages  has  been  made  in  one  of  the  Pullman 
the  London  and  Brighton  Railway.  The  car  was  filled 
with  eight  of  Swan's  incandescent  lamp.a,  which  were 
supplied  with  electricity  from  one  of  Faure's  accumula- 
tors. The  trial  was  perfectly  aucceaaful,  the  clearness 
and  steadiness  of  the  light  being  quite  unaffected  by 
the  motion  ol  the  train. 

Constant  Galvanic  Action. — Prof,  Kuntr,  of 
Vienna,  has  lately  proved  that  galvanic  elemenls 
formed  of  three  elementary  substances,  one  of  which  is 
bromine  ot  iodine,  give  perfectly  constant  action,  and 
that  the  electromotive  forces  exactly  correspond  to  the 
heat  values  oi  the  chemical  processes.  There  is  no 
trace  of  polarisation.  Bromine  and  iodine  are  also 
shown  to  be  the  worst  conductors  of  electticily  at 
present  known.  Both  bromine  and  iodine  conduct 
entirely  vrithout  polarisation  (the  latter  in  solid  as 
well  as  in  liquid  condition).  The  conductivity  rises 
rapidly  with  the  temperature.— A'aiiii'f. 

Chesterfield  and  the  Elbctrzc  Light.— Chester. 
Reld,  which  at  night  for  some  weeks  has  been  in  a  state 
of  total  darkness,  has  decided  to  light  up  with  the 
Brush  electric  light.  It  is  calculated  that  the  large 
town  can  be  lighted  by  34  2,000  candle-power  Brush 
lights,  which  cover  the  ground  at  present  occupied  by 
170  gas  lam^s,  the  remainder  of  the  lighting  to  be  done 
by  36  "Orion"  lamps.  The  capiiaT  expenditure  For 
djnamo  machines,  lamps,  driving  power,  &c.,  comes  to 
±3,700,  and  the  annual  cost  of  running  the  same  is  set 
down  at  iSJO,  which  includes  all  the  working  expenses, 
the  only  additional  annual  charge  being  that  in  respect 
of  interest  and  depreciation,  which  is  set  down  by  [he 
Chesterfield  authorities  at  £isa. 

The  Oxv-hvdkoosm  Lioht  by  Electricitv.— 
ProFessor  Btyth,  in  the  course  of  some  remarks  made 
at  the  opening  of  the  evening  science  lectures  at 
Anderson's  College,  Glasgow,  said  ;  "  The  electric  light 
had  so  daiiled  our  eyes  and  filled  our  heads  that  there 
seemed  to  be  little  room  left  for  seeing  or  considering 
other  methods  ot  converting  mechanical  work  into  heal 
end  light  through  the  agency  oF  the  electrical  current. 
One  such  method  in  particular  had  bren  very  strangely 
ignored — the  method  of  lighting  by  the  oxy. hydrogen 
light,  where  the  gases  are  supplied  by  electrolysis 
There  seems  to  be  no  reason  why  our  waterfalls  and 

to  fill  ga 

with  the  separate  or  mixed  gases  oxygen  anifh^ 
and  then  these  led,  like  ordinary  gas,  to  produce~the 
brilliant  oxy-hydrogen  lime-light,  or  in  some  cases  to 
produce  for  useful  purposes  the  intensely  hot  oxy- 
hydrogen  flame.  Lighting  by  this  method  did  not 
labour  under  the  great  disadvantage  oi  being  diHicult 
to  »ubdivide,  and  from  some  rough  calculations  which 
be  had  made,  he  considered  that  when  the  source  of 
power  was  running  to   waste  at  any  rate,  it  would  be 


Glasgow  and  the  Electric  Light.— At  a  meeting 
of  the  Glasgow  Town  Council,  held  on  the  3th  inst., 
a  proposal  to  apply  to  Parliament  to  ■'  vest  the  corpora- 
tioo  with  the  exclusive  right  and  privilege  of  manu- 


facturing and  supplying  electric  light  to  the  inhabitants 
of  the  city  and  suburbs,''  and  In  connection  with  this, 
to  modify  the  stipulation  in  the  Gas  Act  as  to  the  illu- 
minating standard  of  gas.  was  carri«d  by  i8,  as  against 
6  votes  for  an  amendment  for  tlelay. 

The  Elkcth:c  Light  in  the  Paris  Opera  House. 
— A  gala  performance  has  been  recently  given  at  the 
Paris  Opera  House,  with  the  co-operation  of  all  the 
eminent  electricians  now  in  Paris,  in  order  to  teat 
various  methods  oE  applying  the  electric  light  to  the 
building.  The  President  of  the  Republic  and  all  the 
Ministers  oF  Slate  were  present,  as  well  as  a  large 
number  of  distinguished  visitors.  The  experiment 
was  Incomplete,  as  the  arrangements  tor  the  whole 
building  could  not  be  finished  in  lime.  Seventy-tv)o 
Jablochkolt  centres  were  placed  below  the  ceiling  round 
the  upper  Frieze.  The  steam  engines  and  the  electric 
generators  are  placed  in  the  opera  vaults.  The  con. 
ductors  areinclosed  in  a  double  lead  envelope  to  guard 
against  any  accident  that  may  occur  From  breakage  of 
the  wires  and  from  the  high  temperature  that  maybe 
induced  by  excessive  tenblon.  At  a  secondexperiment 
of  the  electric  lighting  it  was  anticipated  that  the  whole 
house  would  be  Hghled  by  electricity,  and  much  dis- 
appointment was  therefore  expressed  at  finding  gas. 
light  everywhere.  The  staircase,  auditorium,  and 
/oyerviere  all  more  or  leas  lighted  in  the  customary 
«ray,  the  Brush,  Swan,  and  Edison  electric  lights  being' 
but  partially  employed.  The  only  parts  exclusively 
lighted  by  the  new  method  were  the  small  saloons  at 
the  end  oF  the /eyfr.  Not  a  few  visitors  expressed 
themselves  decidedly  against  the  electrical  system. 
The  light  was  stated  to  have  an  unfavourable  effect 
upon  the  gilt  decorations  and  bronze  work  of  the 
house,  and  it  caused  the  projections  to  throw  shadows 
of  an  unsightly  length. 

The  Electric  Light  in  Italv. — The  Prrsereranta, 
of  Milan,  says:— "The  President  of  our  Chamber  of 
Commerce  has  requested  Mr.  James  Shepherd,  during; 
his  visit  to  Paris  to  the  Electrical  Exhibition,  to  study, 
in  name  of  the  Chamber,  the  new  applications  of  the 
electric  light  to  industries,  persuaded  that  the  observa- 
tions of  Mr,  Shepherd,  whose  knowledge  in  this  science 
is  well  known,  will  be  to  the  great  advantage  of  our 
industries.  We  feel  sure  that  Mr.  Shepherd  will  fulfil 
in  every  way  this  charge."  Mr.  Shepherd  has  also  been 
specially  delegated  by  the  Societa  d'lncoraggiamenlo 

per  le  Arti  e  Mestleri,  of  Milan,  to  obtain  the  nece 

material   (mlichines  and  lamps)  for  a  new  serii 
lectures  on  the  electric  light,  to  be  held  next  wini 


8(to  f  attnts— 1881. 


4234..  "  Treatment  of  india-rubber  and  oE  product* 
made  therefrom"  (coating  wire  with  india-rubber] - 
H.  J.  Haddan.  (Communicated  by  U.  Kreusler  and  E. 
Budde.)     Dated  September  30.     CampleU. 

4430.  "  Improvements  relating  to  telephone  and  tele- 
graphic apparatus  and  circuits,"  S,  FlTT.  (Communi- 
cated by  W.  R.  Patterson  and  C,  C.  Scribner.}  Dated 
October  11,     Complete. 

4421.  "Apparatus  for  use  upon  telephone  wire*." 
G.  Pirr.  (Communicated  by  E.  C.  Buell.)  Dated 
October  II.     Camptele. 


I 


424 


THE  TELEGRAPHIC  JOURNAL. 


[November  i,  iSSi. 


4439.  "Incandescent  electric  lamps."  J.Jameson. 
Dated  October  12. 

4448.  "  Eiectro-magnets  for  telephonic  and  other 
purposes.  J.  Imkay.  (Communicated  by  J.  Milton 
Stearns.)     Dated  October  12. 

4450.  '*  An  improved  method  and  apparatus  for 
effecting  telephonic  communications."  J.  Lmray. 
(Communicated  by  J.  Milton  Stearns.)     Dated  Oct.  I2> 

4454.  '*  Improvements  in  instruments  for  measuring 
electric  currents  partly  applicable  to  thennometric 
regulators."    J.  T.  Sprague.     Dated  October  12, 

4455.  "  Construction  of  secondary  batteries,  or  appa- 
ratus for  effecting  electrical  storage.''  J.  W.  Swan. 
Dated  October  13. 

4472.  '*  A  new  or  improved  electric  meter  or  appa- 
ratus for  measuring  and  registering  the    quantity  of 

electricity  passed  through  a  conductor.'*    C.  V.  Boys. 
Dated  October  13. 

4473.  '*  Pneumatic  signalling  apparatus  for  railway 
trains."  C.  D.  Abel.  (Communicated  by  P.  Rima- 
cheoskyand  W.  TagaitschinofF.)     Dated  October  13. 

4478.  *•  Electric  lamps.'*  R.  Harrison.  Dated 
October  14. 

4496.  "  Regulators  for  electric-motors."  J.  H.  John- 
SON.  (Communicated  by  La  Societe  Anonyme,  la 
Force  et  la  LumiOre  Societe  Generale  d'Electricit^.) 
Dated  October  15. 

4504.  '*  Electric  arc  lamps."  J.  Brock  IE.  Dated 
October  15. 

4507.  "  Insulators  for  telegraph  and  other  wires." 
A.  E.  Gilbert.     Dated  October  15. 

4508.  "  Improvements  in  or  connected  with  apparatus 
or  means  for  the  production,  collection,  or  storage  and 
distribution  of  electricity,  parts  of  which  improvements 
are  also  applicable  to  other  similar  purposes."  J.  H. 
Johnson.  (Communicated  by  E.  H.  Parod.)  Dated 
October  15. 

4518.  '*  Apparatus  for  driving  or  operating  sewing 
machines  by  electricity."  H.H.Lake.  (Communicated 
by  J.  J.  Journeauz.)     Dated  October  17. 

4533-  "  Electric  lamps."  R.  R.  Gibbs.  Dated 
October  18. 

4541.  "Improvements  in  the  generation,  collection, 
and  distribution  of  electro-magnetic  currents,  and  in 
the  apparatus  employed  therein."  R.  Kennedy,  Dated 
October  18. 

4544.  ••  Manufacture,  treatment  and  application  to 
various  purposes  of  hyponitric,  anhydride  and  appa- 
ratus  therefor.  (Lights  for  optical  telegraphs,  &c.) 
E.  Turpi N.     Dated  October  18.     Complete, 

4552.  "  Dynamo  or  magneto-electric  machines." 
P.  Jensen.  (Communicated  by  T.  A.  Edison.)  Dated 
October  18. 

4553-  "  Method  and  means  for  charging  and  using 
secondary  batteries."  P.  Jensen.  (Communicated  by 
T.  A.  Edison.)     Dated  October  18. 

4559-  "  Apparatus  for  generating  and  utilising  elec- 
tricity."   T.  M.  Newton.     Dated  October  19. 

4571.  "Measurement  of  electricity  in  distribu- 
tion systems."  E.  G.  Brewer.  (Communicated  by 
T.  A.  Edison).     Dated  October  19, 

4576.  "  Meters  for  measuring  electric  currents.'' 
E.  G.  Brewer.  (Communicated  by  T.  A.  Edison.) 
Dated  October  19. 

4582.  "  Improved  means  of  supplying  electricity  for 
lighting  purposes  in   railway  and  other  carriages  and 
steam-boats."    A.  M.  Clark.     (Communicated  by  J. 
de  Changy  nee  de  Deyn.)     Dated  October  19. 


4591.  "Mode  of  generating  electricity."  H.  J. 
Haddan.  (Communicated  by  G.  Dessaigne.)  Dated 
October  20. 

4592.  "  Improvements  in  apparatus  for  generatiof 
electricity,  and  for  the  production  of  electromotJTe 
power,  parts  of  which  improvements  are  applicable  to 
other  purposes."    A.Millar.     Dated  October  20. 

4607.  "  Magrneto-electric  machines."  H.  F.  Joel. 
Dated  October  21. 

4617.  "Electric  lamps."  A.  M.  Clark.  (Commu- 
nicated by  H.  B.  Sheridan.)  Dated  October  21. 
Complete. 

4632.  "  Construction  of  secondary  batteries."  ]. 
Stellon.    Dated  October  22. 

4641.  "Improvements  in  targets  and  in  electrical 
indicating  apparatus  chiefly  designed  to  be  used  in  con- 
nection therewith."    W.  R.  Lake.    (Communicated  by 

A.  Boivin.)     Dated  October  22. 

4654.  "  Electric  incandescent  lamps."  G.  G.  Amdu. 
Dated  October  1 7. 

ABSTRACTS    OF    PUBLISHED 

SPECIFICATIONS,   1881. 

417.  "  Railway  signalling  apparatus."  John  Nevii 
Maskelyne.  Dated  Jan.  31.  2d.  The  object  of  this 
invention  is  to  provide  simple  and  efficient  means  for 
working  the  distance  and  other  signals  on  railways, 
whereby  the  stretching  and  contracting  of  the  wires  or 
rods  used  for  that  purpose  (whether  such  variations  in 
the  length  of  the  wires  or  rods  be  due  to  atmospheiic 
changes  or  to  other  causes)  will  be  compensated  for. 
(Void  by  reason  of  the  patentee  having  neglected  to 
flle  a  specification  in  pursuance  of  the  conditions  of  the 
letters  patent.) 

663.  "  Telephonic  apparatus,"  &c.  P.  M.  JusTiCL 
(A  communication  from  abroad  by  Homer  Rice  Miller, 
of  America).  Dated  Feb.  16.  is.  Relates  to  electric  speak- 
ing telephones  and  to  signalling  mechanisms  adapted 
to  be  used  therewith.  The  first  includes  locking 
mechanisms  whereby  the  operator  at  any  given  statioe 
may  lock  out  all  the  stations  in  the  line  excepting  his 
own  and  that  with  which  he  desires  to  communicate. 
The  second  part  includes  an  improved  electric  signal 
specially  designed  to  be  used  in  connection  with  electric 
speaking  telephones,  but  also  capable  of  independent 
use.  The  first  part  of  the  invention  is  shown  bytbe 
figure.  In  this  arrangement  the  circuit  of  the  transmitter 
battery  is  made  or  broken  by  the  movement  of  the 
prongs,  /,  caused  by  the  movement  of  the  switch  levefi 
e,  which  action  is  necessary  when  the  ordinary  Ledancht 
or  a  like  battery  is  used  with  the  transmitter.  TIk 
free  end  of  the  lever,  e,  extends  through  a  slot  (indi- 
cated in  dotted  lines)  in  a  vertical  rod,  E.  This  rod 
has  a  hook  on  the  lower  end,  on  which  is  hinged  the 
telephone  (b),  and  passes  through  guides,  o,  o,  fixed 
to  the  frame.  The  rod  is  supported  upon  a  spring, /• 
which  rests  on  the  upper  ^ide  piece,  o,  and  bears  undtsP' 
neath  a  pin  in  the  end  of  the  rod.    The  slot  in  the  rod, 

B,  is  wider  than  the  switch  bar,  and  allows  the  sp'riof. 
p,  to  lift  the  rod  slightly  without  moving  the  lever,  tit 
tension  of  the  spnng  is  such  that  the  weight  of  the 
telephone,  B,  will  depress  the  rod  so  as  to  bring  the 
notch,  J,  in  said  rod  opposite  the  end  of  a  bent  lever, 
s,  the  end  of  which  is  fitted  to  engage  with  the  notA 
and  lock  the  rod  so  that  it  cannot  be  pushed  up.  The 
armature  of  the  magnet,  /,  is  attached  to  the  upper  *d 
of  the  bent  lever,  s,  the  lever  being  so  pivoted  vpos 
the  arm  in  the  case,  that  the  armature  when  drawn  vp 
shall  throw  the  lower  end  of  the  lever  out  of  comm^ 
tion  with  the  notch,  but  when  not  drawn  up,  the  aima- 
ture  shall  fall  back  by  gravity  and  throw  the  end  oft 
into  connection  and  lock  the  rod  so  that  it  cannot  be 
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Ued.  It  will  be  understood  from  this  dMcription  ol 
e  parts  that  the  nugnet,  c,  at  every  station  in  the 
ic  is  in  the  main  line  circuit.  Under  ordinary  con- 
tions  of  the  circuit,  and  when  no  telephones  are 
'itched  in,  the  effect  of  a  current  is  to  keep  the  anna- 
re,  f,  drawn  up  and  the  rod  unloclied.  But  when  an 
eratoT  at  any  given  station  is  called,  he  nnhooki  and 
unts  in  his  telephone.  The  great  resistance  of  the 
lephooe  then  brought  into  the  line  so  weakens  the 
Trent  that  it  will  no  longer  act  upon  the  electro- 
agnet,  c,  sufficiently  to  draw  up  Che  armature,  and 
eae  armatures  in  the  whole  circuit  of  the  line  will 
erefore  fall  back  by  their  own  gravity  and  lock  all  the 
ds  through  which  the  shunting  devices  are  operated, 
icepting  that  from  which  the  telephone  has  been 
moved.      This   happens  of   course  at 


bich  ha*  been  called,  where  the  operator,  having 
anoved  the  telephone,  the  rod,  e,  is  lifted  by  the 
iriag,  p,  sufficiently  to  raise  the  notch  above  the 
itch  without  disturbing  the  Ehunting  lever,  ?,  as  that 
oves  in  the  slot.  The  operator  Ht  this  station  may 
tab  Dp  the  rod,  e,  and  shunt  in  his  telephone,  and  is 
IBS  able  to  communicate  with  another  station  without 
ibilityof  interiuption  by  the  operator  at  any  other 
»tion,  or  that  the  communication  will  be  heard  except 
:  the  two  stations  in  connection.  By  pushing  up  the 
•A,  t,  the  shunting  lever,  e,  is  lilted  so  that  it  leaves 
le  point,  d,  and  is  moved  upon  the  point,  h,  on  which 

is  held  by  friction.  At  the  same  time  the  points  of 
■•  plate  are  shifted  so  as  to  inclose  the  points, 
aad  i.  ThU  movement  of  the  lever  from  d  la  k 
iimt*  in  the  telephone,  and  that  of  plate,  i,  closes  the 
ircnit  of  the  local  battery. 

783.  "Electrical  conductors."  J.  Perky  and  W.  E. 
.VKTOH.  Dated  Feb.  34.  Sd,  The  invention  is  designed 
tr  the  better  and  more  convenient  insulation  of  the 
lectric  conductor  for  the  transmission  of  power  in 
lectric  railways,  and  for  furnishing  an  automatic  block 
grsten  without  the  use  of  signalmen,  and  further  by 
lut  method  of  insulation  to  give  an  easy  and  simple 


indication  of  the  position  of  a  train  or  carriage  at  any 
point  of  its  travel,  or  simultaneously  of  any  number  of 
trains  or  carriages,  and  thus  to  furnish  a  simple  means 
of  electric  warning  throughout  the  line.  For  this 
purpose  the  insulated  conductor  conveying  the  current 
is  divided  into  sections  fairly  well  insulated  from  one 
another  and  from  the  earth,  so  that  lealcage  to  the 
earth  of  the  current  which  propels  the  train  can  onlv 
take  place  from  that  section  or  sections  of  the  rail 
which  are  at  any  moment  electrically  connected  with 
ilated  conductor.    In  figs,  i  and  2. 


ot  and  fastened  to  a  corrugated  tempered  steel  disc, 

D,  D,  which  is  carried  by  and  fastened  to  a  thick  ring, 

E,  B,  made  of  insulating  material,  either  by  a  metal  ring 
or  by  six  screws  and  washers.  The  insulating  ring  is 
itself  screwed  to  the  top  of  the  circular  cast-iroo  bo» 
which  latter  is  fastened  to  the  ordinary  sleepers  by 
wooden  or  iron  pins  or  screws.  The  rail.  A,  a,  and  the 
corrugated  steel  discs,  D,  D<  have  sufficient  flexibility 
that  two  or  more  of  the  latter  are  simultaneously  de. 
pressed  by  an  insulated  collecting  brush  or  roller,  carried 
on  one  or  all  of  the  carriages  composing  the  train,  or 
on  the  single  carriage  if  there  be  not  more  than  one. 
Depressing  any  one  of  the  corrugated  steel  discs  brings 
the  stud,  e,  which  is  mechanically  and  electrically  con- 
nected with  the  rod  or  rail,  a,  b,  into  contact  with  the 
stud,  a,  which  is  electrically  connected  with  the  main 
insulated  cable  previously  referred  to,  or  with  one  of 
them  if  there  be  more  than  one.  This  connection  is 
made  either  by  means  of  a  gutta-percha  or  other  in- 
sulated wire,  H,  H.  H,  or  by  H,  H,  being  the  main  cable 
itself  brought  up  into  the  box.  To  prolong  the  contact 
the  slud,  c,  is  supported  by  a  spiral  spring,  as  shown  in 
the  drawing,  so  as  to  be  depressed  somewhat  by  f.  In 
the  neighbourhood  of  a  train  the  rail,  A,  B,  is  then 
electrically  connected  with  the  well  insulated  cable  or 

the  train  receives  electric  power  through  the  brushes  or 
rollers  under  the  carriages  or  under  some  of  Ihem,  and 
the  current  after  passing  through  a  suitable  electro- 
motor on  one  or  all  of  the  carriages,  returns  by  meansof 
one  or  both  of  the  ordinary  uninsulated  rails  ot  the  line, 
good  electric  contact  between  the  successive  pieces  of 
rail  forming  the  ordinary  permanent  way  and  used  as 
the  return  wire,  being  insured  by  pieces  of  flexible  wire 

\    being  attached  if  necessary  in  addition  to  the  ordinary 

I    fish  plates. 

I  803.  "  Dynamic  apparatus  and  motors,  SiC," 
Richard  Waller.  Dated  Feb.  35.  lod.  The  im> 
provements  in  batteries  consist  in  giving  a  rotary 
motion  to  plates  of  zinc  or  copper,  zinc  or  graphite,  or 
any  suitable  materials,  immersed  in  any  of  the  well, 
known  fluids  used  in  batteries.  The  improvements  in 
motors  consist  in  placing  the  armature  betwe«n.  tnio 

I    magnets,  as  usi»al,  biV  vraXKai  lA  >Jt\n^  «i[iv(i«.'«wja- 
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from  the  poles,  it  is  placed  so  that  it  is  always  in  contact 
with  one  limb  of  each  of  the  magnets,  between  which  it 
has  an  alternate  or  reciprocating  motion,  the  upper  end 
being  at  a  distance  from  these  magnets  regulated  by 
the  Kngth  of  stroke  it  is  desired  to  obtain. 


Citff  Itotts. 


Old  Broad  Street,  October  25th,  i88i. 

Eastern  Extension,  Australasia,  and  China  Tele- 
graph Company. — The  half-yearly  general  meeting  of 
the  shareholders  of  the  Eastern  Extension,  Australasia, 
and  China  Telegraph  Company  (Limited)  was  held  on 
October  19th,  at  the  Cannon  Street  Hotel.  In  moving 
the  adoption  of  the  report,  an  abstract  of  which  has 
been  already  published,  Mr.  Pender,  M.P.,  chairman  of 
the  board  of  directors,  who  presided,  said  that  the 
gross  receipts  during  the  half-year  including  govern- 
ment subsidies  amounted  to  j£i9i,58o.  In  the  cor- 
responding period  in  1880  the  gross  receipts  were 
jf  1 73,020,  showing  an  increase  of  jf  18,560.  Of  this 
increase  ^^9,820  was  owing  to  additional  traffic,  and  the 
balance  represented  additional  subsidies.  The  expenses 
during  the  half-year,  including  repairs  of  cables  and 
expenses  of  ships  as  well  as  income  tax,  absorbed 
;f5S,230  against  ;fso,384  for  the  corresponding  half- 
year,  showmg  an  increase  of  ;^4,846,  which  was  caused 
by  the  additional  expense  requisite  for  renewals  of  cables 
and  the  maintenance  of  ships,  by  additional  income 
tax,  and  by  contributions  to  the  staff  insurance  company. 
From  the  balance  of  ;f  136,350  had  to  be  deducted 
£4itS9S  ^^^  interest  on  debentures  and  contributions  to 
sinking  funds,  for  redemption  of  the  Australian  Govern- 
ment  subsidy  and  Manilla  debentures,  leaving  £^4JSS 
as  the  net  profit  for  the  half-year,  as  against  ;^5,535 
for  the  corresponding  period.  This  was  a  decrease  of 
£780.  Out  of  the  half-yearly  revenue,  however,  ;f  13,295 
had  been  set  aside  for  the  redemption  of  the  Australian 
Government  subsidy  and  the  Manilla  debentures,  and 
;f  2,500  for  interest  on  the  Manilla  debentures.  Only  for 
these  special  charges,  the  net  revenue  would  have  been 
at  least  ;f  14,000  more  than  it  had  been.  An  interim 
dividend  had  been  already  declared  of  li  per  cent.  It 
was  now  proposed  to  distribute  another  dividend  of  the 
same  amount,  together  with  a  bonus  of  is.  per  share, 
payable  that  day.  This  would  make  a  total  dividend 
of  3  per  cent,  for  the  half-year,  after  paying  which  they 
would  carry  forward  /34,830.  There  was  one  paragraph 
in  the  report  to  which  he  desired  to  draw  special  atten- 
tion. He  alluded  to  the  one  informing  the  shareholders 
that  the  Singapore-Batavia  cable  had  for  some  time 
past  been  a  source  of  anxiety,  owing  to  the  increasingly 
numerous  and  costly  repairs  which  had  been  necessary 
to  maintain  the  line  in  working  order.  The  directors 
had  decided  to  replace  it  with  a  brass  ribboned  cable, 
580  miles  in  leng^th,  designed  to  resist  the  attacks  of  a 
marine  insect  called  the  teredo,  which  had  been  very 
destructive  to  the  old  line.  The  chairman  produced 
some  of  the  cable  after  its  interior  had  been  scooped 
out  and  rendered  positively  useless  by  the  insect 
referred  to.  A  satisfactory  arrangement  had  been 
entered  into  with  the  Telegraph  Construction  Company 
to  carry  out  the  work  and  pick  up  existing  cable  for 
j£95»ooo,  which  it  was  proposed  to  pay  out  of  revenue 
by  instalments.  It  was  hoped  that  by  this  means  a 
large  annual  saving  would  be  effected  on  the  cost  of 
repairs,  and  that  by  the  arrangement  made  for  payment 
of  the  new  cable  the  dividend  to  the  shareholders  would 
not  he  interfered  with.  From  £jpoo  to  ;^io,ooo  had 
beea  lost  during  the  past  three  years  by  the  raiva^^  ot 


this  little  insect.  He  hoped  that  when  next  he  met 
them — six  months  hence — to  be  able  to  report  that  the 
new  cable  was  laid,  and  that  the  old  one  had  been  taken 
up  and  repaired  in  such  a  way  as  to  render  it  proof 
against  the  ravages  of  the  tereido.  It  was  with  much 
regret  that  the  directors  had  to  report  the  death  of  their 
colleague,  Colonel  Glover,  who  had  been  in  the  service 
of  the  company  since  its  formation,  and  who  was  gene- 
rally esteemed  and  prized.  Mr.  W.  N.  Massey,  M.P.,. 
vice-chairman,  seconded  the  motion  for  the  adoption  of 
the  report,  and  it  was  agreed  to  unanimously.  A  vote 
of  regret  at  the  loss  of  Colonel  Glover  and  sympathy 
with  his  widow  and  family,  proposed  and  seconded  I7 
shareholders,  concluded  the  proceedings. 

The  West  India  and  Panama  Telegraph  Com- 
pany, Limited. — The  board  of  this  company  has- 
resolved  to  recommend  to  the  shareholders  at  the 
approaching  general  meeting  the  declaration  of  a 
dividend  of  3s.  per  share  on  account  of  arrears  of  divi* 
dend  on  the  first  preference  shares  to  30th  June,  1881, 
carrying  ;f  8,708  8s.  2d.  to  the  current  half-year. 

The  Direct  United  States  Cable  Company,. 
Limited. — We  are  informed  under  date  October  21  that 
the  board  on  that  day  resolved  upon  the  payment  of 
an  interim  dividend  of  5s.  per  share,  being  at  the  rate 
of  five  per  cent,  per  annum  for  the  quarter  ended  30tik 
September,  1881,  such  dividend  to  be  payable  on  and 
after  the  i6th  November  next. 

The    following    are    the    final    qaotations   of   stocks 
and  shares  :  — Anglo-American,  Limited,  52-52! ;  Ditto. 
Preferred,  80J-81J;    Ditto,  Deferred,  23^-23! ;  Braiilian 
Submarine,  Limited,  iii-iif  ;   Brush  Light,  4  per  cent. 
Preferred,  7i-8i ;   Ditto,  10  per  cent.  I^f erred,  16-17; 
Electric    Light,     f-i  ;     Consolidated    Telephone    Con- 
struction,    i-i     A;     Cuba,     Limited,     9^-10;     CalOf 
Limited,  10  per  cent.  Preference,  16-17;  Direct    Spanisb 
Limited,  5-5^;  Direct  Spanish,  10  per  cent.  Prefereooer 
14J-15!;     Direct   United.  States  Cable,    limited,  1877, 
lo^-iof ;   Debentures,  1884,  100-103;   Eastern  Limittd, 
lo-ioi;   Eastern  6  percent.  Preference,  1 3-1 3^;  Easten, 
6  percent.  Debentures,  repajrable  October,  1883,  I00-i(^i 
Eastern  5  per  cent.  Debentures,  repayable  August,  iSSfr 
101-104;    Eastern,  5   per  ceoL,   repayable  Aug.,  1899, 
105-108;    Eastern   Extension,  Australasian   and  China, 
Limited,  11  -i li;  Eastern  Extension,  6  per  cent.  Debentait, 
repayable  February,  1891,  1 08-11 1 ;  5  percent.  AustnliaB 
Gov.  Subsidy  Deb.  Scrip,  1900.  102-105;  Ditto,  legisieied, 
repayable  1900,  1 02- 1 05  ;  Ditto,  5  per  cent.  Debeotore, 
1890,   102-105 ;   Eastern  and  South  African,  Limited, 
5   per  cent.   Mortgage  Debentures,  redeemable  IQOIN 
102-105;    Ditto,  ditto,    to  bearer,    102-105;  Geroaa 
Union  Telegraph  and  Trust,  io-io|;  Globe  Telegraph  uA 
Trust,  Limited,  6^-61;  Globe,  6  per  cent.  Preference,  12)- 1 3|» 
Great  Northern,   i  if.i2i;  5  per  cent.  Debentares,  i(^ 
105 ;    India     Rubber    Company,   28-29  i     Ditto,  6  pet 
cent.  Debenture,  103-105;  Indo-European,  Limited,  aS-a^? 
London  Platino- Brazilian,  Limited,  4t-5i ;   MeditoiaMta 
Extension,  Limited,  2^-3;  Mediterranean  Extenson,8pei 
cent.  Preference,  9^-10;  Oriental  Telephone,  f -| ;  Reola^ 
Limited,  11^-12^;  Submarine,  290-300;  Submarine Scripi 
1I-2I;  Submarine  Cables  Trust,  97-100;  United  Tele- 
phone,   ;  West  Coast  of  America,  Limited,  4^-4!; 

West  India  and  Panama,  Limited,  if -2;  Ditto,  6  f 
cent.  First  Preference,  7i-7i ;  Ditto,  ditto,  Seoood  Piefiefeaec, 
6-6};  Western  and  Brazilian,  Limited,  62-7i;  Dittos  6  per 
cent.  Debenrares  *'A,*'  110-115;  Ditto,  ditiov  dittOi  *^ 
99-103 ;  Western  Union  of  U.  S.  7  per  cent.,  i  Moitgagc 
(Building)  Bonds,  125- 130;  Ditto,  6  per  cent.  SiattBC 
Bonds,  104-107;  Tel^^raph  Construction  and  Mainte- 
nance, Limited,  26-27  ;  Ditto,  6  per  cent.  Bonds,  104- 106; 
Ditto,  Second  Bonus  Trust  Certificatea,  i|-i|. 
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(Reprinted  in  Full  from  the  Official  List.) 


fDS     DIPLOMES     D'HON- 
NEUR. 


France, 
fcte  dcs  postes  et  tdl^graphes. 

AlUmagne, 
-Pottamt. 

AngUterre, 

Ittntion  des  t^^graphes  de  la 
ide-Bretagne  (Post  Office). 

AutricKe, 

)re  I.   R.  du  commerce  (Ad- 
ttnuion  des  td^graphes). 

Btlgiqm, 
istxation  des    tdl^japhes  de 


PLX>MES  DHONNEUR. 

"XiA    AUX     MINISrfeRES,    AUX 
miSTRATIONS  AUX  SOCI^^ 
iNTES  ET  AUX  COMPAGNIES 
DE  CHBMINS  DE  PER. 


Prance, 

le  de  ragriculture  et  du  com- 
B  (Conservatoire  national  des 
H  m^ers. 
re  de  la  guerre, 
re  de  la  marine  et  des  colonies. 
re  de  Tinstruction  publique  et 
beaux-arts     (Bureau    central 
jrologique. — Observatoire    dc 
eille  et  Observatoire  de  Paris.) 
re  des  travaux  publics  (Service 
al  des  phares). 

J  Paris  (Prefecture  de  la  Seine). 
5  Paris  (Prefecture  de  police), 
gniedescheminsdeferdu  Nord. 
gnie  des  chemins  de    for  de 

St. 

gnie  des  chemins  de  fer  de  Paris 
3n  et  Ik  la  Mediterran^e. 
up^eure  de  teMgraphie. 


Allemagnt  ( Empire  eTJ, 

Ministeriimi  der  oeffentlichen  Arbeitan 
tmd  Hersoglich  Braunschwcigshes 
Communion  HUttenamt. 

AnUrique  du  NardfEtais-Unis  de  t }, 

United  States  Signal  Office. 

Bureau  des  brevets  des  Etats-Unis 

d'Am^rique. 
Smithsonian  Institution  (Washington) 

AngUUrre, 

Society  of  Telegraph  Engfaietrs  and 
Ele^dans. 

Autriche  f Empire  d^J, 

Minist^  de  la  guerre. 
Administration  de  la  Soci6t6  Autri- 

chienne  I.  R.  P.  des  chemins  de 

fer  de  I'Etat. 

Belgique  (Royaume  de), 

Observatoire  royal  de  Bruxelles. 
Compagnie    des    ttfl^graphistes    de 

campagne. 
Ville  de  Gand. 

Danemark  (Royaume  de). 

Direction  des  tdMgraphes  d'Etat. 

Espagne  (Royaume  d'). 

Direction  gdnenile  des  postes  et  des 
tei^raphes. 

Italic  f  Royaume  d'). 

Minist6re  de  I'agriculture. 
Minist^re  de  I'instruction  publique. 
Etablissement  de  TEtat  pour  la  fabri- 
cation des  cartes-valeurs. 
Institut  royal  topographique  militaire. 

Japonf  Empire  du). 

Minist6re  des  travaux  publics  (Ad- 
ministration dcs  teidgraphes). 

Norvige  (Royaume  dc). 
Institut  topographique  de  Christiania. 

PayS'Bas  (Royaume  des). 

Administration  des  tei^graphes  de 
I'Etat. 


Russie  (Empire  de), 

Minist^  de  la  marine. 
D^partement  des  t^l^graphes. 
Etat-major  (section  topc^^phiqoe). 
Expedition  pour  la   confection   des 

papiers  de  I'Etat. 
Societe  imp^riale  poly  technique  msse. 

Suide  (Royaume  de)» 

Administration   des    teiegiaphes    dc 

SuMe. 
Genie  militaire  suedois. 

Suisse  (Coufddiratitm), 

Administration  des  telegraph^  suisses. 
Bureau  international  des  administra- 
tions teiegraphiques  (Berne). 


DIPLOMES    DHONNEUR 

D^CERN^S     AUX     l^.TABLISSEMENTS 

INDUSTRIELS. 

France, 
Breguet. 
Christofle  et  Cie. 
Societe  generale  des  telephones. 

Aliemagne, 

Siemens  et  Halske. 

AngUierre, 

Eastern  Telegraph  Co. 
Siemens  Brothers  and  Co.  h'mited. 
Submarine  Telegraph  Co, 
Telegraph   Construction  and  Main- 
tenance Co.  limited. 


\ 


DIPLOMES  D'HONNEUR. 

Dl^C^RN^S  AUX  I.WENTEURS. 

Baudot France. 

Bell  (Alexander  Graham)  Etats-Unis. 

Bjerknes  Norvige. 

Deprez  (Marcel)  ...  France. 

Edison Elats-Unis. 

Gramme  France. 

Hughes Angleterrc. 

Pacmotti  Italic. 

Plante  (Gaston)  ...  France. 

Siemens  (Dr.  Werner)  AUema^uc. 

Thomson  (^tivt  WxVVVsccv^  Nxvvs^'cX'wt*.. 
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DIPLOMES  DE  COOPERATION 
France. 

College  de  France  (cabinet  de  phy- 
sique). 

College  de  France  (laboratoire  d'his- 
toire  naturelle  des  corps  organises). 

Conservatoire  national  des  arts  et 
metiers. 

Museum  d'histoire  naturelle  de  Paris. 

Guebhard  (Adrien). 

Tr^ve  (commandant). 

A  lUma^ne\(  Empire  d' ). 

Kcenigliche  Eiscnbahn- Direct!  on 
(Berlin). 

Kcenigliche  Eisenbahn-Direction 

(Elberfeld). 

Kcenigliche  Eisenbahn-Direction 
(Frankfurt  am  Mein). 

Kcenigliche  Eisenbahn-Direction 
(Hannover). 

Senats-Commission  ftir  Reichs-und 
auswaertige  Angelegenheiten  (Bre- 
men). 

Univcrsitaet  Berlin  :  Pbysiologisches 
Institut. 

Technische  Hochschule  Berlin  :  Phy- 
sikalisches  Cabinet. 

Polvtechnikum  Dresden  :  Physikalis- 
ches  Cabinet. 

Universitaet  Goettingen  :  Erdmagnct- 
jsches  Obscrvatorium  und  Physika- 
lisches  Institut. 

Polytechnische  Schule  Karlsnihe : 
Physikalisches  Cabinet. 

Universitaet  I^ipzig :  Physikalisch- 
Chemisches  Institut. 

Universitaet  Marburg :  Mathematisch- 
Physikalisches  Institut. 

Kcenigliche  Akademie  Munster :  Phy- 
sikalisches Cabinet. 

Universitaet  Rostock :  Pbysiologisches 
Institut. 

Universitaet  Wtierzburg:  Physikali- 
sches Institut. 

Frcelich  (Dr.  O.),  k  Berlin. 

Weber  (Dr.  L.),iKieL 

A  n-^leterre. 

King's  College  (administration  oQ. 
Royal  Institution  of  Great  Britain. 

Autricke  [Empire  </'). 

Administration  du  chemin  de  fer  de 
Buschtiehrad  «\  Prague  (Bohdme). 

KohlfUrst  et  Jetsche. 

Mach  (professeur),  A  Prague. 

Pfaundler  (professeur),  ii  InnsbrUck. 

Puluj  (doctcur  ].),  d  Vienne. 

Von  Waltcnhofen  (professeur  s\ 
Prague). 

Belffique  [Royaume  de). 

Acad6mie  roy.ilc   des  sciences,    des 

leltres  et  des  beaux-arts    de    Bel- 

gique. 
Maison  des  Joscphites,  A  Mesle-les- 

Gand. 
Mus(5e     royal      de     I'industrie,      k 

Bruxelk'S. 
Soci<?t6  scicntifuiuc  de  Bruxelles. 
University  de  Lou  vain. 
University  librc  de  Bruxelles. 
Melsens. 
Somzde. 


Hongrie  {Royaumt  de). 
Antolik. 

Itiilie  {Royaume  <f). 

Institut  royal  des    sciences    et   des 

lettres  de  Milan. 
Mus6e  royal  de  Florence  (cabinet  de 

physique). 
Mus*e  royal  de  Florence  (cabinet  des 

anciens  instruments  d' astronomic  et 

de  physique). 
Universitd  royale  de  Gtecs  (cabinet 

de  physique). 
University  loyale  de  Modtoe  (cabmet 

de  physique). 
University  royale  de  Naples  (cabinet 

de  physique). 
Universal  royale  de  Padoue  (institut 

de  physique). 
University  royale  de  Pavie  (cabinet 

de  physique). 
University  royale  de.  Pise]  (cabinet  de 

physique). 
University  royale  de  Turin  (cabinet  de 

physique). 
Lyc^  Spallanzani  de  Leggio  (cabinet 

de  physique). 
Lycde  Volta  de  Come  (cabinet   de 

physique). 
Lyc^  de  V6rone  (cabinet  de  phy- 
sique) Rossi  (Michel-Etienne  de). 

Pays-Bos  (Royaume  dtsj. 

Administration  du  service  des  pom- 
piers, k  Amsterdam. 

Fondation  Teyler  (cabinet  de  phy- 
sique), k  Haarlem. 

Bosscha  (Johannes),  directeur  de 
I'dcole  polytechnique,  k  Delft. 

Russie  (Empire  de). 

University  imp^riale  de  Moscou  (la- 
boratoire de  physique). 

Suede  (Royaume  de). 
University  de  Lund. 

Suisse  (Confidiration). 
Colladon  (Daniel). 


...    Belgique. 
...    France. 


MEDAILLES  D'OR. 

Achard  ... 

France. 

«\UxT&             •••                 •••                 ••• 

— . 

An ijlo- American    Brush 

Electric  Light  Corpo- 

ration limited 

Angleterre. 

Arlincourt  (d') 

France. 

Bright    ...          ..         ... 

Angleterre. 

British  Electric  Light  Co 

— . 

Biirgin 

Suisse. 

Carels  freres     

Bclgique. 

Carpentier         

France. 

Charriire  et  Cie           ... 

— 

Collin     ...         ... 

— 

Compagnie  des  chemins 

de  fer  de  lEst 

— 

Campagnie  du  chemin 

de  fer  de  Paris  k  Orleans 

— 

Compagnie       gdndrale 

beige  de  lumi6re  ilec- 

trique 

Belgique. 

Compagnie      g^n^rale 

d'^clairage  ^lectrique 

France. 

Crompton         

Angleterre. 

Angleterre. 
France. 


De  Vos 

Deschiens         •.. 
Digney  ... 

Duboscq  

Ducretet  et  Cie 

Dumoulin-Froment    ... 

Elliot  freres      

Farcot  (Joseph) 
Fdlix  (Clement) 
Fdten    et    GuiHeaume 

Carlswerk     Allemagne. 

Gaiffe     France. 

Gamier  jH.)     — 

Gamier  (P.)     — 

Geissler...        ...        ...    Allemange. 

Gloesener  ( Mile)         . . .     Belgique. 

Golfarelli  Italie. 

Grarier.  Kiiksz,  Leudtke 

etGrether     Russie. 

Gray  (Elisha) Etats-Unis. 

GUlcher Autriche. 

Hardy,  Hayet  et  Ligne- 

reux,  successeurs    ...     France. 
Hefner  von  Alteneck  ...    Allemagne. 
Heilmann    Ducommun 

et  SteinUen — 

Henry-Lepaute  ...    France. 

Hipp     •..     Suisse. 

India     Rubber     gutta- 
percha and  Telegraph 

Works  Co.  limited  ...    Angleterre. 

Taspar Belgique. 

Jousselin  France. 

Jiirgensen  et  Lorenz  ...     Danemark. 

Kaiser Pays-Bas. 

Latimer   Clark,    Muir- 

head  and  Co.  ...     Angleterre. 

Lartigue  ...        ...     France. 

Le  Boulengd     Belgique. 

Lenoir France. 

Menier  ...         ••.         ».•        •"• 

Mercadier         — 

Meritens  (de) — 

Meyer    ...        •••        •••        — 

Mors       ...         ...         ••.        ^ 

Nord-DeutscheAffinerie    Allemagne. 

Olsen     Norvfege. 

Orduna  (Carlos  de)     ...     Espagne. 
Otto  (pour  les  moteurs 

k  gaz  exposes  par  la 

compagnie    franpaise 

des  moteurs  k  gar,  par 

MM.  Fetu  et  Deliege 

et  par  la  Gasmotoren- 

fabrik  zu  Deutz)      ...    Allemagne. 
Piette  et  Krizik  ...     Autriche. 

Pollitzer  — 

Postel-Vinay    — 

Rattier  et  Cie — 

Redier  et  G.  Tresca    ...         — 

Regnault  France. 

Sautter.  Lemonnier  et  Ce       — 
Schseffler  (Otto)  ...     Autriche. 

Schubart  Belgique. 

Sebert  (lieut.-col.)       ...     France. 
Serrin     ...         ...         •*•        "~" 

Soci<5t«*  des  usines  6lectro- 
m^tallurgiques  dAuteuil      — 
Soci^td  g6n(irale  d  electricity  — 
Soci6t6  Gramme  ..•        — 

Soci6t6    lyonnaise    de 

constructions    meca- 

niques  ct  de  lumi^rc 

61ectrique  — 

S6rensen  SuMe. 

Swan  (|.-W.) Angletene. 

Tainter  (Sumner)        ...    Etats-Unif. 

Tesse     France. 

United   States  Electric 

Lighting  Co.  (syst^me 

Maxim)         Etals-Uuls, 

Van  Rysselberghe       ...     Belgique. 
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►AILLES  D'ARGENT. 


ation  de  V 

'ex- 

mdeschemins 

e  I'Etat 

... 

SuMe. 

ation  du  che- 

fer  de   Lem- 

^£erno>^itz 

... 

Autriche. 

•  •  • 

. .  • 

Angleteire. 

daln^ 

... 

France. 

••• 

••• 

Russie. 

Perry 

••• 

Angleteire. 

>uskas 

•*. 

Etats-Unis. 

Fenestre 

... 

France. 

... 

.— . 

yrille) 

... 

— 

x>Ie  d'horolgie 

:s)     ... 

-• 

•  a  • 

•  • 

^^_ 

•  •  « 

Espagne. 

le)    ... 

France. 

«  •  •  «  •  • 


7.-G.-A.)     ...  Etats-Unis. 

...        ••.  France. 
P&ris          ...        — 

t  de  Jaer     ...  Bclgique. 

od    Angleterre. 

t  et  Cie       ...  Belgique. 

..  SuMe. 

mond)  ...  P'rance. 

dinand)       ...        — 

•  •  •  *      •  •  a 

•  ■  •  •  • .  1  tcUlC. 

t  Guyot-Sion- 

...  France. 


*r  — 

-I        •••  •  •  ^^ 

t  Marin  Darbel     — 

Belgique. 

e  anonyme  des 

e  ChAtillon  et 

Ury  ...     France. 

e     parisienne 

ge  par  I't^lec- 

mcienne  alli- 


•  •  •  ••• 


brothers  &  Mac 

...     Etats-Unis. 
ed    Telephone 
Maintenance    Angleterre. 

France. 

Relgique. 

I^w  ...     France. 

It-Bouillet  ...     lielgiqiie. 
ct  Bourdoncle  France. 
toff-Maikoff       Russie. 

...     Ktats-Unis. 
France. 

•  •  •  •  »  •  "^^^ 

Alker         ...  Belgiquf». 

Eiats-Unis. 

lorlogcrie   de 

...  France. 

Autriche. 

iirifier  Co.   ...  Etats-Unis. 
namic  Co.  ... 

^.-M.)  et  Co.  Suede. 
Telegraph  Co. 

Aii;;lcterre. 

-D.),..         ...  France. 

...  Hongrie. 

(de)  frtires  . . .  Belgi(iuc. 

Ans;lt-'tcrrc. 

ersher  et  Cie.  France. 


••• 


•t« 


Gerard  (A^     ...        ••• 
Gerard  et  Gennot      ... 
Ginori    ...        ...      -  ••• 

Guillemart  (Edmond)... 

Gurlt     

Hache  et  P^pin-Lehal- 

leur 

Hartmann        

Hasler  ... 

H^uet 

Hubbard         

Humblot  • 

iacGuemier  
arnant ...  ...  ••• 
ohnsoD  and  Nephew... 
Caiserliche  General  - 
Direction  der  Eisen- 
bahnen     in     Elsass- 

Lothringen 

Kremenecky 

La  Horden  et  Bonet  ... 
Le  Goarant  de  Tromelin 
L  Hdte  ...        ... 

Lenczewski 
L^trange  et  Cie. 
Lermontow      ... 
Locht  Labye  (de) 
Maiche  et  Cie. ... 

Mandroux 
Mignon  et  Rouart 
Mild^  fils 
Monnier 
Montefiore>L^vi 
Moquery  .,. 

Mouchel  

Mailer 

Naglo  frferes    

Napoli 

Naudin  et  Schneider  •.. 

Newall 

Xo^ 

Olland 

Olry  et  Grandemange 
Petit  (G.)         • 

Pi  At 

Philips  (Williams)      ... 

Pierucci 

Racagni  ct  Guglielmini 
Pond  Indicator  Co.     ... 
Rediguet  (C.-A.) 
Raphael  (Max) 
Rault  et  Chassan 
Renaudot  et  Magniny 
Reynier... 
Richard... 
Robey  and  Co. 

Rouvier 

Sabine    ...         ...        ... 

Saxby  et  Farmer 

Schweiz^r         

Sedlacek  

Scguy  i  Veuve  Hector  et 

Sieur      

Socio  t<^     anonyme     de 

constructions  mecan- 

iques  d'Anzin 
Soci(5t(^    anonyme    des 

hauts  foumeaux,  fon- 

deries   et    forges    de 

Franche-Comt^ 
Socidtd     anonyme     de 

Grivegnee     

Soci»5it5     anonyme     de 

Lessjofors 
Societd  ' '  la  Force  et  la 

Lumi^re" 
Socicte     nouvelle     des 

forges  et  chan tiers  de 

la  M(5diterran6e 
Soci^t^  Suisse  des  t^l6- 

phones  ...        ... 


•t 


France. 

Italie. 

France. 

Allemagne. 

France. 

AUemagne. 

Suisse. 

France. 

Etats-Unis. 

France. 


Angletene. 


Allemagne. 
Autriche. 
Espagne. 
France. 


Russie. 

Belgique. 

France. 


Suisse. 

Belgique. 

France. 

Allemagne. 

France. 

Angleterre. 
France. 
Pays-Bas. 
France. 


Etats-Unis. 
Italie. 

Etats-Unis. 
France. 
Allemagne. 
France. 


Italie. 
Angleterre. 
France. 
Angleterre. 

Suisse. 
Autriche. 

France. 


Belgique. 

Suede. 

France. 


Spagnoletti      

Stcehrer  tmd  Sofan 

Suisse    ...        

Taverdon         

Terral  (jeune) 

Tnieis    ...        ... 

Thomson    Sterne    and 

Co.,  Limited 
Tommasi  ...        ... 

Trouv6  

Van  den  Kerchove  ^.. 
Van  Wetteren  (Nicolas) 
Varral.  Elwel  et  Mid- 

dleton  

vavm     ...        ...        t.* 

V  099       ...         ...         ... 

WdU  (F.)  ...  .;. 

Welsch 

Wennman 

Western  Electric  manu- 
facturing Co. 
Weston  Electric  Light  Co. 

Willot 

Wittwer  et  Wetzcr     ... 


Angleterre. 
Allemagne. 
France. 


Angleterre. 
France. 

Belgique. 
Pays-Bas. 

France. 

Allemagne. 
France. 
Belgique. 
SuMe. 

Etats-Unis. 

France. 
AHemagne. 


Suisse. 


Suisse. 
France. 


MEDAILLES  DE  BRONZE. 

Aboilard  France. 

Academic  d'a^rostation 

m^t^orologique       ...        -^ 
Alamagny  et  Oriol     ...        — 

Albaret 

Amsler  ... 
Amould... 

Avoiron  et  Clement    . 
Bacle     ... 
Baillehache  (de) 
Ballat    ...        ...        ., 

oau         ...         ...  c 

Bandieri 

Barbey 

Barluet  et  Cie  ..• 
Barridre  et  Cie... 
Bartelous  ...         ., 

Riudet  (Cloris) 
Beau  (Nicolas) 

Beaufils ;..        — 

B^oUi^re  (de  la)        ...        — 

Bellet  (Louis) — 

Bernard — 

Bessand  et  Cie — 

Bigeon  ...         ...         ...        — 

Biloret  et  Mora  ...        — 

Xj1S>9xJ»1      ...  ...  ...  — ""^ 

Bizot      ...         ...         ...         — 

Blakey,  Emmot  and  Co.    Angleterre. 


Etats-Unis. 

Italie. 

France. 


Belgique. 
France. 


Blix 
Blondeau 
Blouzon... 
Borgmann 
Boudreaux 
Bjulet  et  Cie 
Bourdin  (J.) 
Bourne  ... 
Brand    ... 


SuMe. 
France. 

Russie. 
France. 


Angleterre. 
Belgique. 


Brunnschweiler  et  fils...     Suisse. 


J^ll-SS             •••  •••                  •■• 

Cacheleux         

Callaud ...  ...         ... 

v^ance    ...  ...         ... 

Canson  et  Montgolfier 

v^aru"     ...  ...         ... 

Castelli  ...  ...         ... 

Cavignato         

Chapuis 

Charle   ... 

x.^navei  ...  ..          ... 


France. 


Italie. 

France. 

Belgique. 
Etats-Utii^. 
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<•• 


••• 


Chcrtemps       ••• 

ChoQet  et  Resard 

Chutaux  

Combettes  (de) 

Compagme  des  bronzes 

CMnpagnie  fran^aisa  du 
celluloKl       

Compognie  intematio- 
sale  des  Ul^phones 
de  Bruxelles 

Cordier  (alo^et.fiU)  «•• 

Cottens ...        •••        ... 

Couztot...        ...        ■•• 

Coxeter  and  Son 

Croon  et  Cie    

dimming        •••       ••• 

Cuypen...       «..        ... 

DaliioletCie  •••       ..• 

Dandigny        •«•       •■• 

PaviUo  (Auffuste) 

Dawans.et  Urban 

Debayeiix 

MJCOSm      •••  •..  •*• 

Delahaye 

Delamotte       

De  la  Roche  et  Mayr- 
hofer        •••        ... 

DelaTculle     

Delauri^         

*^ci&y e  •*•        •••         ••• 

Deleuil 

Dolgorouki  (Prince)   „. 

Delsaux 

Denis-Fouillet ...        ^. . 

Dereviankine 

Desguin  ...        ... 

Dion      ...        ...        ..• 

Dorffel  ... 
Dopfeld 

Dorizon  

Douce  et  Cie 

Dubos   ... 
Ducousso  Cnferes 

Dupont(J.)      

Echenique        ...        ... 

Eliaers 

E<ngd    ...        ...        ... 

Engstrom  (Edward)  ... 

Estienne 

^•veiy     ...         ...         ... 

Fautrier 

I>  du  •••  •«•  ... 

Ferry  et  Millet 
Flechet  et  Cie  ... 

Fontenilles      

Forest...  ...        ... 

Foxcroft  

Fr^mond  ... 

Frenais ... 
Frion  et  ThierrS 

Galante , 

Gallet  (Victor) 

v^ary     ...        «««        ,,, 

Gauthier  

Gautret  

Geissler  (Nicolas) 

Gerosa 

Geesbergen  (Jean) 
Gerzabeck,  Zeller  et  Cie 

Giesbers  

Giraud...  

vZllS  ...  a*.  ... 

Godage  (Hans) 

Goppelsroeder 

Grandfcld         ...        •«. 

vJiift3  •••  »aa  %90 

Grassl  et  Beux 


tt* 


r.*» 


Fzanoe. 

Belgique. 
France. 


Belgique. 
France. 


Angleterra. 

Pays-Bas. 

Etats-Uaif. 

AUemagne. 

Ft«noe. 


fidgique. 
France. 


••• 
••• 

•*• 
... 


GravoUet 
Grin      ...        ••• 
Grivdias 

Grosgu^naint  ... 
Guegemos       •••        m. 
Gukbaid  et  Cie 
Hammelle  et  Fleutelot 
Hedges-Killingworth. . . 
Hempei  •*•        ... 

Holmgron       ...       ... 

HooscMBfa    Tunnel    tri- 
nitroglicerine  works 
Horn     M»»       ...        ••. 
Ho^talier 
Hubin   ...        ... 

Humblot  et  Terral 
Hunebelle 
Hurtu  et  Hautin 
Hutdiinson  &  Co. 
acobs 


Antriche. 


•«• 


Angleterre. 

France. 

Suide. 

Etal»-Uni8. 
.^emagne. 
France. 


••• 


••• 

••• 
... 


Ruaiic 

Belgique. 

France. 

Russie. 

Belgique. 

Etats-Unis. 

AUemagne. 

France. 


••• 
,  acqiiez... 
*  ean  ••• 
,  oly       ... 

oraery ...        ■». 

oumaux 

Owji      ...  ... 

Cem     ...        ... 

Keiseret  Schmidt 

Kovaco 

Legarde  ... 

Laneuvflle  et  Pers 
Lapointe 
Latchinoff       ••• 
Levdssi^  et  fits 
Leblanc  et  Loiseau 

Lecl^rc 

Leduc   

i^egat    ...        ... 

Leguay 

Lemoine  ••• 

Lessing 

L^tard... 


Pays-Bas. 
France. 


... 
... 
... 
••. 
f** 
••• 
... 
••• 


*•. 
... 
••• 

•t. 
... 


••• 


Belgiqye. 

France. 

AUemagne. 

RussiCb 

France. 


Russie. 
France. 


Belgique. 
France. 


AUemagne. 
France. 


Le  TeUier  et  Vertraet  — 


Belgique. 

Letoiuneau 

•  •• 

'••• 

— . 

Espagne. 

Li^bert... 

•  •• 

•  •• 

France. 

France. 

Lionnet... 

•  •• 

»  •  • 

— 

— 

Loiseau  (Edouaxd) 

•  •• 

— 

SuMe. 

Loiseau  et  Guichu4 ... 

— 

France. 

Luizard... 

•  •• 

•  •• 

.  - 

Belgique. 

Mangenot 

•  •  • 

•  •  • 

— 

Italic. 

Mantelet  et  Joly 

•  •• 

— 

AUemagne. 

Marcillac 

•  •• 

•  •• 

— 

France. 

Mathieu 

«•• 

•  •• 

— 

Belgique. 

Michel  ... 

•  •• 

•  ■• 

— 

Franee. 

Milchsack  et  Cie. 

•  •• 

AUemagne. 

— 

MiUs 

#•# 

•  •• 

Pays-Eks. 

Angleterre. 

Mirandfils 

•  •• 

•  •  • 

France. 

France. 

MirandoUe 

•  •• 

•  •• 

Pays-Bas. 

— 

Monti    ... 

•  •• 

•  •  • 

France. 

, — 

Mouch^  fils 

•  •• 

•  •  • 

— 

Espagne. 

Mourlon 

■  •• 

•  •• 

Belgique. 

France. 

Mugna  ... 

•  •• 

•  •• 

Italic. 

— 

Nacfer  ... 

•  •• 

>  •  • 

France. 

— 

Neujean 

•  •  • 

•  •  • 

Belgique. 

— 

Nigra    ... 

•  •• 

•  •• 

Italic. 

Russie. 

Noblet  ... 

•  •  • 

•  ■• 

France. 

Italia. 

Noel      ... 

•  ■  • 

•  •  ■ 

-• 

Belgique. 

,      Lawlor  (O.) 
'     Olin  et  fils 

•  •  • 

•  •• 

Angleterre. 

AUemagne. 

•  •  • 

•  •• 

Belgique. 

Belgique. 

Ollivier  ... 

•  •  • 

•  •  • 

France. 

France. 

Olsen     ... 

■ «  • 

•  •  • 

— 

— 

Or6  et  Chagnoleau 

•  •  • 

— 

Norv^ge. 

Papin     ... 

•  •  • 

•  •  • 

— 

Suisse. 

Parent  (Georges) 

.  •  • 

— 

Autriche. 

Partz     ... 

•  •  • 

•  •• 

Etats-Unis 

— 

Patcrson 

•  •• 

.  •  • 

Angleterre. 

— 

Patry     ... 

•  •  • 

■  ■ « 

France. 

PeUetier  

Peres-Blancas 

f  ^llliC  •••  ««9  «#« 

Perin-Grados  ...        ... 

Petit  (Pierre) , 

Photo-Relievo  &  Co. ... 
Piedras  y  Macho 

Planche  fils      

Radiguet  et  fils 
Rafifard ...        ...        ••• 

Racosine         

Raucem 

Ransomes,     Head     ft 

Jefferies        

Rebiceck  

Richez  et  Cie 

Kose      ...        •••        «•• 
RouUier  et  Amoult    ... 

KOUS       ...  ...  ••• 

0&D61        ...  ...  ■*• 

Oncre     ...  ...         ... 

Samboui]g        

Samson ...        ...        ... 


••• 


Schneider  et  Cie 

Serravalle 

Seure     •••       •.• 

Skrivano 

Slouguinoff     

Smith    •..        ...        ... 

Soci^t^  anonyme  de  ca- 
bles dectriques,  sy»- 
t^meBerthould.  Borel 

Soci6t6  anonyme  de 
Skultuna       

Soci6t6  anonyme  le 
Nickel  ...        — 

Sod^t^  g^ndrale  pour 
la  fabrication  de  la 
dpiamite      

Soci^t^  parisienne  et 
fonderie  et  laminage 

Soci^t^  d'^udes  et  con- 
structions ^ectriques 
zurichoise     

SoUgnac  et  Cie. 

Sommati  di  MonbeUo 

Stiff  and  Sons 

Oioesser...         ...         ... 

Tagaitschinoff 

Tegnander       

The  Dowson  Economic 
Gas  Company        ... 

Tichomiron     

Tissandier       

Tostrup  

Vajllant,  Lederc  et 
Gourdon       

Vanderbiste     

Van  der  Ploeg 

Vandevdde      

Van  HuUe       

Vauzdle  et  fils 

Videcoq  

Vigouroux  et  Andriveau 

Waelput 

Wallis  &  Stevens 

WeiUer  et  Montefiore 
i-<evi    I*.         ...         ... 

Whitecross  Wire  Com- 

Ljciii y    •••  ■»•  ••• 

White  house  Mills     ... 
WiUiams  

WllK        ...  ...  ... 

Wisse  Piccaliiga  et  Cie. 
Wolff    ...        ... 


Etats-Unis. 


_ique. 
France. 


Belgique. 

Aog^etenc. 
Autriche. 
Bdtgiqne. 
Fnnot. 


Angleterre. 

Belgique. 

Fraince. 

Angleterre. 

France. 

Italic. 

France. 

Russie. 

Angleterre. 


IrYance. 

SuMe. 

Fkanoe. 


ouisse. 

Fiance. 

ItaUe. 

Angleterre. 

Fhmce. 

Russie. 

SuMe. 

Angleterre. 
Russie. 
FhuDce. 
Norvige. 

France. 
Belgique. 


France. 


Bdgique. 
Angleterre. 

France. 

Angleterre. 
Etats-Unis. 

AUemagne. 

Pays-Bas. 

France. 
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THOMAS   ALVA   EDISON. 


Ami^rica  has  long  been  renowned  as  the  land  of 
mechanical  invention ;  but  she  has  conspicuously 
distinguished  herself  during  the  last  few  years. 
This  has  been  largely  due  to  the  genius  of  Mr. 
Edison,  who,  by  his  many  remarkable  inventions, 
which  it  is  needless  to  enumerate,  has  drawn  upon 
himself  and  his  native  country  the  attention  of 
both  the  learned  or  unlearned  in  the  whole  world. 
Mr.  Edison  is  the  chief  figure  amid  a  perfect  host 
of  inventors,  great  and  small,  who  swarm  in  the 
United  States ;  and  being  also  a  self-made  man,  he 
has  been  almost  worshipped  by  his  countrymen. 
There  was  something  almost  magical  in  these 
inventions,  which  appealed  powerfully  to  the 
imagination ;  and  when  it  was  known  that  their 
author  was  a  self-taught  telegraph  clerk,  who 
looked  a  mere  boy,  it  is  no  wonder  that  Edison  was 
lionised  as  he  has  been.  Such  a  character,  like  Balsac 
in  fiction  or  Ma.demoiselle  Bernhardt  in  art,  breaks 
the  commonplace  monotony  of  existence,  and  lets 
loose  those  hidden  springs  of  enthusiasm  which 
are  ever  ready  to  welcome  anything  in  the  shape 
of  a  prodigy.  ' 

Thomas  Alva  Edison  was  bom  at  the  village  of 
Milan,  in  Erie  County,  Ohio,  on  February  nth, 
1847,  and  is  therefore  nearly  35  years  of  age.  His 
father  was  of  Dutch  descent,  and  had  been  in  turns 
a  tailor,  a  nurseryman,  and  a  dealer  in  land  and 
lumber.  His  mother,  though  born  in  Massachusetts, 
was  of  Scotch  parentage  and  a  woman  of  good 
education,  she  having  formerly  been  a  school 
teacher  in  Canada.  Indeed,  she  may  be  regarded 
as  the  sole  teacher  of  her  boy,  for  the  two  months* 
regular  schooling  he  received  is  of  no  account. 
Like  many  other  famous  men,  therefore,  Edison 
was  much  indebted  to  his  mother. 

Like  many  other  famous  men,  too,  Edison,  as  a 
boy,  was  fond  of  amusing  himself  alone.  He  was 
a  great  reader,  and  did  not  complain  about  the 
nature  of  a  book,  so  Ions  as  it  was  a  book  of  some 
kind.  It  it  related  that  he  once  set  himself  to  read 
through  an  entire  subscription  library,  beginning  at 
the  bottom  shelf,  and  that  he  had  penetrated  several 
shelves  before  his  project  was  given  up.  At  ten  we 
find  him  reading  books  of  chemistry,  and  when  he 
began  the  world  as  a  train-bov  on  the  Grand  Trunk 
Railway  of  Canada  and  C5entral  Michigan,  he 
littered  the  empty  baggage  car,  which  served  him 
as  a  store  for  his  fruit  and  newspapers,  with  old 
retorts  and  bottles  .of  chemicals,  which  he  had 
picked  up  at  odd  times  for  a  few  pence. 

With  the  Yankee  instinct  for  "getting  on" 
abnormally  developed,  he  purchased  a  second- 
hand printing  press,  together  with  a  quantity  of 
tjTpe,  and  started  a  newspaper  of  his  own,  entitled, 
"The  Grand  Trunk  Herald."  Of  this  literary 
venture  he  was  proprietor,  editor,  staff,  publisher, 
printer,  and  devil,  in  bis  own  person ;  and  it 
obtained  the  flattering  celebrity  of  being  noticed 
in  the  London  Times  as  the  only  paper  printed  and 
circulated  in  a  railway  train. 

During  this  time  he  was  investigating  everything 
mechanical  which  came  under  his  notice.  He 
pored  over  the  working  of  the  telegraph,  he 
studied  the  locomotive,   and  once  ran  the  train 


between  two  stations  himself.  He  also  continued 
his  reading,  and  "Newton's  Principia,^  side  by 
side  with  "  Ure's  Dictionary  of  the  Sciences,"  m 
"Burton's  Anatomy  of  Melancholy,**  could  have 
been  seen  on  the  news-bo^s  shelf.  .  He  also  took 
to  chemical  experiments  in  an  evil  day  for  the 
pursuance  of  his  news  business^  for  one  day 
he  accidentally  set  fire  to  the  baggage-car,  ana 
the  irate  conductor  put  a  summary  end  to  his 
literary  career  and  his  scientific  researches,  b^ 
ejecting  him  and  all  his  traps,  chemicals,  fruit,  and 
printing  press  included,  out  of  the  car. 

From  hit  first  acquaintance  with  it,  the  telegraph 
has  exercised  a  strong  attraction  over  him ;  and  it 
was  a  turning-point  in  his  life  when,  after  he  had 
gallantly  rescued  a  child  of  the  Port  Clements 
station-master  from  being  run  over  on  the  line, 
the  grateful  father  undertook  to  teach  Edison  how 
to  telegraph. 

Edison  was  meanwhile  turning  his  versatile 
talents  to  account  as  a  shoemaker,  a  trade  which 
he  had  picked  up  in  some  unaccountable  way ;  bat 
the  work  was  distasteful,  and  he  took  a  situation  at 
Port  Huron,  Michigan,  as  a  telegraphist. 

From  this  time,  for  several  years,  he  led  the  life 
of  a  travelling  operator,  now  engaged  in  Canada, 
now  in  Indianapolis,  now  in  Cincinnati,  or  Louis- 
ville, now  in  Memphis  and  Boston.  Many  amusing 
stories  are  told  of  his  ready  ingenuity  and  gawky 
appearance  during  this  period.  His  mind  was  now 
fairly  directed  towards  invention,  and  he  acquired 
the  habit  of  experimenting  and  thinking  at  night, 
after  the  duties  of  the  day  were  over.  At  Memphis 
in  1864,  we  are  told,  that  he  devoted  himself  to  the 
problem  of  duplex  telegraphy,  and,  after  having 
nis  studies  and  ideas  fr^uently  ridiculed  and  dii- 
countenanced  by  his  ignorant  fellow  clerks  and 
masters,  he  found  hit  way  to  Boston  in  1868, 
where  he  met  with  mora  encouragement  and 
better  success.  "  In  spite  of  hit  peculiar  fashions 
of  passing  his  time,"  says  a  writer  in  Scribner,  "he 
had  become  one  of  the'most  accomplished  operators. 
He  overcame  obstacles  put  in  his  way  on  account 
of  a  somewhat  uncouth  appearance,  and  soon  took 
an  important  position.  He  had  up  to  this  time 
dallied  with  a  number  of  ideas  he  has  since  perfected, 
acquired  a  beautiful,  small,  rapid  handwriting,  ss 
clear  as  print,  and  gratified  considerably  his  desire 
of  seeing  the  world.  He  had  once  been  on  the 
point  of  sailing  for  South  America,  from  New 
Orleans,  but  had  only  been  prevented  by  an 
accident.  A  new  period  commenced  for  him. 
Some  small  things  of  his  succeeded — a  dial  instru- 
ment for  private  use,  a  chemical  note-recorder,  and 
others,  and  he  began  upon  a  vibratoiy  principle  of 
telegraphing.  Yit  commenced  a  great  epoch  in 
onie's  history — to  believe  in  himself.  Up  to  this 
time  he  had  not  done  so.  'I  did  not  think,'  he 
savs,  '  that  I  was  competent.'  He  was  not  success- 
ful, however,  in  an  important  trial  of  his  duplex 
system,  and  was  soon  again  adrift." 

He  went  to  New  York  in  a  disconsolate  mood, 
and  happening  to  be  in  the  office  of  the  Gold  and 
Stock  Company  at  a  critical  moment  when  their 
indicator  was  out  of  order,  he  repaired  the  instru- 
ment, and  secured  an  engagement  with  the  company. 
He  soon  invented  a  printer  of  stock  which  was 
adopted  by  the  companv,  and  from  that  time  his 
progress  was  assured.    He  was  also  taken  up  by 
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the  Western  Union  Telegraph  Company,  and  re- 
tained by  both  companies  at  a  handsome  salary,  to 
^^re  them  the  first  bid  for  his  new  inventions.  He 
was  now  in  a  position  to  start  a  manufactory  of  bis 
own  at  Newark,  New  Jersey,  where  he  made  Hi  his 
gold  and  stock  printers,  and  employed  about  300 
men ;  but  the  business  left  him  too  little  leisure  for 
invention,  so  he  sold  out  and  retired  to  Menlo  Park, 
a  new  settlement  of  a  few  yellow-painted  wooden 
houses  on  the  Pennsylvania  Railway  in  New  Jersey, 
about  20  miles  from  New  York.  Here  he  built  a 
large  barn-like  structure  upon  the  top  of  a  hillock, 
and  fitted  it  out  as  a  workshop  and  laboratory, 
tbe  workshop  being  on  the  basement  and  the 
laboratory  upstairs.  The  former  is  well  supplied 
with  tools,  lathes,  and  workmen,  who  are  kept  busy 
making  patterns  and  transforming  the  inventors 
ideas  into  wood  and  iron ;  while  the  latter  is  stocked 
with  books,  experimental  apparatus,  and  so  many 
chemicals  besides  that  it  looks  like  a  wholesale  drug- 
store. He  is  said  to  buy  a  quantity  of  every  new 
drug  which  appears  in  the  market,  for  he  does 
not  know  how  soon  he  may  want  it  in  his  ex- 
periments; but  we  suspect  that  he  has  a  passion 
for  surrounding  himself  with  chemical  compounds, 
just  as  a  bibliophile  has  a  passion  for  surrounding 
himself  with  books.  In  this  laboratory,  Edison  has 
everythini^  at  his  command ;  he  is  provided  with 
several  skilful  assistants  selected  by  himself  for  their 
zeal  and  ability,  who  are  ready  to  test  all  his 
suggestions,  and  also  to  offer  ideas  of  their  own. 
He  has  workmen  to  make  all  the  instruments  and 
models  he  may  require,  and  what  is  more  he  can 
five  all  his  time  and  thought  to  the  work  he  has  in 
hand.  Menlo  Park  is  an  inventors'  paradise  not  to 
be  found  in  any  other  country ;  and  tnough  this  fact 
tends  to  lessen  our  surprise  that  Edison  should 
have  accomplished  so  much,  we  ought  not  to  forget 
that  it  was  his  own  genius  and  industry  which  first 
created  the  place.  We  need  not  dwell  at  length  on 
his  several  inventions,  for  they  have  been  so  fre- 
quently cited  and  published  of  late,  that  they  are 
familiar  to  most  electricians.  Before  the  invention 
of  the  loud-speaking  telephone  and  the  phonograph 
had  enormously  extended  his  fame,  Edison  was 
becoming  known  on  this  side  of  the  Atlantic  as  a 
rising  youn^  genius,  sure  to  do  wonders  in  his  day, 
and  his  gold  and  stock  printer,  his  electric  pen, 
electro-motograph,  and  quadi*uplex  system,  had 
given  him  a  solid  reputation  as  an  electrical  in- 
ventor. Then  came  the  invention  of  the  carbon 
telephone,  the  phonograph,  and  microtasimeter, 
which  swelled  his  fame  to  world-wide  bounds,  and 
finally,  as  if  to  inflate  it  to  bursting  point,  he 
telegraphed  the  enthusiastic  but  rash  announcement 
across  the  Atlantic  in  October,  1878,  that  he  had 
solved  the  problem  of  the  divisibility  of  the  electric 
light,  and  would  soon  be  able  to  light  up  our  homes 
by  electricity,  at  a  mere  fraction  of  the  cost  of  gas. 
A  year  or  two  has  since  passed  by,  and  although  the 
letter  of  the  announcement  cannot  yet  be  said  to  have 
been  fulfilled,  yet,  by  dint  of  ceaseless  energy,  Edison 
has  gone  far  towards  accomplishing  what  he  antici- 
pated. The  exhibit  at  the  Paris  Electrical  Exhibi- 
tion shows  that  he  has  overcome  some  of  the 
obstacles  in  his  way,  and  that  he  has  attained  a  large 
ne'sure  of  success.  The  invention  of  the  phono- 
graph is  undoubtedly  one  of  the  most  transcendent 
Bashes  of  mechanical  inspiration  that  ever  entered 


into  the  mind  of  a  man;  and  the  loud-speaking 
telephone,  with  its  carbon  transmitter  and  prepared 
chalk  receiver,  is  one  of  the  greatest  marvels  ever 
constructed  out  of  dead  matter.  On  hearing  it  and 
examining  it,  we  cannot  but  wonder  at  the  daring 
hardihood  and  patience  of  invention  which  has 
made  it  what  it  is. 

Edison  has  taken  out  in  all  about  three  hundred 
patents.  He  has  been  called  "  thejoung  man  who 
keeps  the  road  to  the  Patent  Office  hot  whh  his 
footsteps.**  His  plan  appears  to  be  to  patent  all  the 
ideas  that  occur  to  him,  whether  tried  or  untried* 
and  to  trust  to  fhture  labours  to  select  and  combine 
those  which  prove  themselves  the  fittest  The 
result  is  that  the  ffreat  bulk  oJf  his  patents  are 
valueless  in  point  of  practicability ;  but  they  serve 
to  fence  the  ground  in  from  other  inventors. 

From  our  illustration,  it  will  be  seen  that 
Edison's  appearance  is  youthful  in  the  extreme. 
"When  you  go  to  his  house,"  says  a  writer,  ''he 
may  very  possibly  answer  your  inquiry  for  'Mr. 
Edison '  himself ;  or,  if  not,  you  will  be  shown  into 
his  laboratory,  where  you  will  find  him  among  his 
assistants ;  and  if  you  try  to  guess  which  is  Mr. 
Edison,  your  best  plan  will  be  to  select  the  least 
obtrusive  person  in  the  group.  His  figure  is  slight 
and  young-looking,  though  the  face,  from  its  long 
habit  of  concentration,  has  an  old  look ;  he  has  a 
frank,  cordial  expression,  and,  like  most  men.  of 
great  powers,  can  be  almost  a  boy  when  his 
attention  is  turned  away  from  his  absorl>ing  in- 
terests. But  when  he  is  not  aroused,  he  seems  to 
retire  within  himself,  as  if  his  mind  had  travelled  a 
long  way  oflf,  and  his  attention  comes  back  slowly. 
He  has  the  peculiar  pallor  of  a  night  worker,  and  if 
vou  stay  with  him  through  the  night,  you  will  find 
him  as  bright  at  the  end  of  the  vi^il  as  at  the 
beginning."  His  power  of  work  is  something 
extraordinary,  it  being  usual  for  him  to  work 
sixteen  hours  each  day,  and  at  a  stretch ;  as,  for 
example,  when  he  invented  the  phonograph,  he 
has  eschewed  sleep  for  days  and  nights  on  end. 
More  than  one  assistant  has  already  succumbed  to 
the  strain  of  trying  to  keep  up  with  him. 

Mr.  Edison  is  married,  and  has  three  children, 
two  boys  and  a  eirl,  one  of  each  sex  being  nick- 
named respectivdy  Dot  and  Dash.  He  is  young,  and 
as  he  comes  of  a  long-lived  stock,  notwithstanding 
the  severe  strain  to  which  he  subjects  his  powers, 
we  may  reasonably  expect  that  he  will  continue  to 
bestow  many  useful  inventions  on  his  age.  We 
can  assure  him  that  should  he  ever  fulfil  his  in- 
tention of  coming  to  England,  he  will  meet  with  a 
cordial  reception  from  English  electricians. 


The  Crystal  Palace  Electrical  Exhibition. 
— The  Postmaster-General  has  arranged  with  .  the 
Crystal  Palace  Company  to  exhibit  the  whole  of  the 
instruments  now  exhibiting  at  the  Paris  Exhibition 
by  the  British  Postal  Telegraph  Department.  In 
addition,  there  will  probably  be  shown  in  actual 
use  several  of  the  best  fast-speed  instruments 
employed  by  the  department. 

The  Electric  Light. — The   Duke  of  Suther- 
land has  decided  upon  lighting  his  residence  at 
Trentham  with  the  electric  IL^ht  vx^^Jc^^^^^m^ 
British  Eleclnc  lA^X.  Cotcwv^jci^ . 
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THE  PARIS  ELECTRICAL  EXHIBITION. 


FOREIGN  SECTIONS. 

Dr.  Antonio  Costa  Saya,  Professor  op  Physics 
IN  THE  University  of  Messina. 

"Magnetic  Dynamometer."— The  principal  part 
of  this  instrument  consists  of  two  magnets,  a6,QB, 
'ind  a  scale,  dg  (fie.  i),  arranged  upon  a  rectangular 
base  of  wood.  Irie  two  magnets  are  placed  one 
abore  another  in  such  a  manner  that  the  axes  of 
symmetry  are  horizontal  and  in  the  same  vertical 
plane.  £ach  of  these  two  magnets  carries  a  very 
slender  index,  i  f  fig.  a),  i  (fig.  3);  placed  at  right 
angles  with  the  axis  of  symmetry  and  in  the  medium 
horizontal  plane  of  its  thickness. 


firm  and  it  should  not  beafiected  by  the  oscillations 
of  the  floor. 

The  second  magnet,  q  b,  is  placed  upon  a  mofable 
toothed  support,  by  means  of  which  it  can  be  aprui- 
mated  to  the  other  magnet,  a  b,  or  removed  from 
it.  Upon  the  button  of  the  rack-work  is  a  set- 
screw  to  fix  the  support  of  the  magnet,  g  b,  at  the 
desired  henght. 

In  such  an  instrument  the  magnetic  attractioa  or 
repulsion  is  counterbalanced  by  the  elastid^  of 
flection.  The  following  experiments  will  exemplify 
the  method  of  working  the  apparatus. 

First  Experiment. 

The  magnet,  q  b,  is  removed  from  its  support,  and 
removed  so  hr  from  the  instrument  that  it  cannot  set 
upon  the  spring-magnet,  a  h  ;  then  it  can  be  demon- 
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The  first  magpiet,  a  b  (fig.  i),  is  formed  of  a  long, 

narrow  and  thm  spring   of  steel,  which  is  fixed 

horizontally  at  one  end,  a,  to   a    perpendicular 

support,  a  c,  and  left*free  at  the  other  extremity,  b  ; 

the  latter  carries  the'index,  1,  which  by  bending  a  b 

slides  along  the  scale,  dg;  tlds  scale  is  findy  divided 

into  equal  graduations,  and  can  be  raised  or  lowered. 

In  onler  to  secure  the  scale  in  its  exact  position 

before  experimenting,  the  second  magnet,  q  b,  is 

removed  from  its  support  and  the  scale  fixed  by 

means  of  a  set-screw,  so  that  its  zero  corresponds 

■  precisely  to  the  index,  /,  of  the  spring,  a  b.    The 

plaae  upon  which  the  magnetic  dynamometer  is 

placed  during  experimentation  ought  to  be  v«cy 


strated  that  the  inflection  ot^  ^  is  proportional  to 
the  force  which  produces  it.    At  0  there  is  vor 

rnded  a  very  slender  cop^r  wire  of  the  form  of 
for  the  purpose  of  lowering  the  index,  r,  a  shoit 
distance,  /,  from  the  scale,  dg;  to  the  wei^t  there  is 
appended  a  second  one,  A,  of  equal  weight,  so  that  die 
index  can  be  lowered  to,  2  /,  and  by  means  of  other 
weights  this  lowering  can  be  extended  to  any  degi«e 
sufficient  for  the  use  for  which  the  instrument  is 
intended.  If  the  chain  of  weights,  b  h,ht  remored 
the  index  will  return  to  the  zero  of  the  scale,  ig- 
This  experiment  shows  that  within  certain  limits  ^ 
inflections  of  the  spring,  a  b,  are  proportional  to  the 
force  which  produces  them. 
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Sitond  Exptrimcnl. 

The  magnet,  0  b.  is  placed  upon  its  support  in  3. 
direction  parallel  to  ab,  as  is  inijicated  in  fig.  1,  and 
in  such  a  manner  that  its  magnetic  pole,  Q,  corres- 
ponds to  the  contrary  magnetic  pole,  b,  of  the 
spring- mac  net,  a  b ;  moreover  it  i>  placed  near  the 
scale,  rf/,  before  which  extends  the  index,  I,  fixed  to 
a  ring.  This  arrangement  enables  the  indes.  i.lobe 
placed  at  a  convenient  distance  from  the  £L:ale  upon 
which  are  marked  the  different  heights  at  which  Ihe 
magnet,  0  B,  is  placed  on  raising  or  lowering  il. 

Tliis  being  done  and  the  magnet,  0  B,  being 
always  kept  in  a  parallel  position,  it  is  brought  to  a 
certain  distance  from  the  spring,  a  b,  in  such  a 
nunoer  as  to  cause  a  lowering  of  the  index,  (' ;  and 

E reserving  this,  the  magnet,  gB,  is  moved  Blowly 
ackwards  and  forwards  to  find  the  position  which 
corresponds  to  the  maximum  depression  of  the 
todex,  I ;  in  such  movements  the  axis  of  the  magnet, 
0  B,  ought  not  to  change  its  distance  from  the  other 
magnet,  ab,  nor  be  removed  laterally.  When  such 
a  portion  of  the  magnet,  V  B>  is  found,  it  is  fixed 
with  a  set-screw  and  then  the  magnetic  dynamo- 
meter is  ready  for  experiments,  by  means  of  which- 
it  is  demonstrated  that  magnetic  attraction  varies 
iaversely  as  the  square  of  the  distance. 

Third  Exptrimtnl. 

The  magnet,  Q  b,  is  removed  from  the  magnet, 
a  h,  until  its  index,  i,  marks  a  slight  depression,  /, 
and  then  Ihe  corresponding  distance,  d,  of  tbe  tWu 
poles,  a,  b  (measured  from  the  distance  of  tbe  (wo 
mdices,  /.  1),  is  noted. 

This  being  done  the  magnet,  q  b,  is  approicbed 
to  a  h,  it  being  always  kept  in  Ihe  same  parallel 
position  so  as  to  reduce  to  j  1/  the  distance  of  the 
two  poles,  ab;  \\  will  then  be  seen  that  there  is  a 
depression  of  the  index,  1,  quadruple  that  formerly 
obtained,  on  4  /.  Thus  it  is  shown  that  tbe  mag- 
netic attraction  between  the  two  poles,  g  and  b, 
varies  in  Ihe  inverse  ratio  of  the  squares  of  their 
distances.  On  reducing  then  the  distances  of  the 
two  poles  to  j  d,  the  depression  of  the  index  will 
be  9  /,or  ninefold  the  first,  as  it  ought  to  be  tccord- 
ing  to  the  law  in  question. 

In  making  such  experiments  it  is  necessary  to 
avoid  a  too  close  proximity  of  the  magnets,  Mid  the 
lirst  depression,  /,  must  be  very  small. 

If  it  is  desired  to  make  a  large  number  of  experi- 
ments in  confirmation  of  the  said  law,  the  following 
method  may  be  employed. 

Fourth  Experiment. 
Let  /,  /',  be  equal  depressioiu  of  the  index,  i ; 
and  d  ii',  the  relative  distances  of  Ihe  two  Doles,  g 
and  t,  then  in  accordance  with  the  known  law 
(i)  l.if'  =^l\d" 

whence  <i)  d' =  d  il 'j. 

Let  us  suppose  that  at  tbe  known  distance,  d, 
there  is  a  known  depression,  /■■  o-a  of  the  scale  by 
the  index, ),  then  (2J  wc  havi 


,..yj 


If  we  wish  to  know  the  distances,  tt ,  iT.  d" ,  &c., 
o(  the  two  poles,  a  and  b,  corresponding  to  the  do- 
preuions,  r  =  0-4;  !'  —  0*6  ;  i"        08,  &c.,  it  is 


sufficient  to  substitute  for  /,  in  tbe  equation  ( j)  the 
numerical  values  of  the  distances,  i,  if,  tf",  and 
approximating  successively  tlie  polo,  0,  to  the 
pole,  i,  there  are  obtained  Ihe  depressions  corres- 
ponding to  the  index,  i,  m  conformity  with  Ihe  law 
above  mentioned. 

Magnetit  Repulsion.  ' 

To  prove  the  same  law  for  macnetic  repulsion,  . 
the  magnet.  Q  B,  is  placed  above  a  6,  m  tbe  position 
B'  Q'  (fig.  1),  parallel  to  ai,  so  that  the  two  homony- 
tnous  poles,  i  and  b,  of  the  two  magnets  may  corres- 
pond in  the  same  perpendicular.  To  the  latter  is 
adapted  the  ring  which  carries  the  index,  1,  laying 
hold  of  tbe  pole,  q,  which  in  this  new  position 
will  correspond  to  0' .  . 

By  this  arrangement  of  the  two  magnets,  the  ' 
index,  i,  of  tbe  magnet,  a  b,  will  be  depressed  by  ' 
the  magnetic  repulsioh  between  the  two  similar  | 
poles,  b'  and  b.  The  experiments  may  be  made  in  1 
the  same  manner  which  nms  employed  for  demon-  . 
sttatjng  the  law  of  magnetic  atiraclion. 

Diitrihaimi  of  Afngnelism  in  a  Magnet.  \ 

The  instrument  in  question  is  useful  for  studying 
the  distribution  of  magnetism  in  a  magnet,  0  B. ' 
For  this  purpose  it  is  not  placed  in  a  parallel 
position,  but  in  such  a  manner  that  the  axes  of 
symmetry  of  the  two  magnets,  a.  b,  q  ^  (fig.  4), 
maybe  situated  horizontally  at  different  heights, 
iind  in  two  planes,  vertical  and  perpendicular. 
This  position  of  the  magnei,  g  n,  is  called  the 
perpendicular  position,  to  distinguish  it  belter  from 
tbe  parallel  position. 

Let  g  B  be  placed  in  the  perpendicular  position 
under  a  b  (fig.  4)  so  thai  the  two  contrary  poles, 
b,  g,  may  correspond  in  the  same  vertical,  and  at 
such  a  distance  as  to  have  a  depression  of  the 
index,  /,  equal  to  9  /.  This  being  done,  the  needle, 
Q  B,  is  moved  very  slowly,  so  that  its  different 
sectioas  may  correspond  successively  in  tbe  same 
vertical  of  the  pole,  h  ;  the  index,  1,  will  be  raised 
till  it  returns  to  zero,  and  if  the  movement  of  Q  B 
is  then  continued,  the  index  will  be  pushed  in  the 
opposite  direction,  passing  above  zero,  and  rising 
till  Ihe  homonymous  pole,  B,  of  the  magnet,  g  B, 
will  be  placed  below  #. 

A  T-shaped  support  assists  in  maintaining  the 
magnet,  g  n,  in  the  perpendicular  position,  so  that 
the    above-mentioned    experiment  can    be    made 

In  this  and  other  experiments,  it  is  useful  for  the 
magnet,  g  b,  to  be  adapted  to  a  scale  fer  better 
determining  Ihe  corresponding  section,  in  tbe  same 
vertical  plane,  which  passes  through  b,  when  the 
index,  i,  marks  a  positive  or  a  negative  deviation 
or  none. 

Magnetic  Aclti/nt  through  Bodies. 

It  is  easy  to  demonstrate  with  this  instrument 
that  maenetic  action  is  propagated  without  becom- 
i  ng  wei^ened  through  many  bodies.  It  is  sufficient 
to  interpose  the  bodies,  holding  them  in  the  hand, 
between  the  poles  of  the  two  magnets  placed  in 
the  parallel  position  (fig.  i)  so  as  to  have  a  certain 
depression  of  the  index,  i.  The  index  will  then  be 
seen  to  remain  motionless  on  interposing  bi»?««K6. 
the   two   polci  co¥5«^,   ^-s.^*,  -Ti'ini,   St-c,  ■»xv*'  ^ 
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Ae/ioa  ^  Silenaidi  upon  MagntU. 
It  will  be  understood  Uut  the  dyaamometer  xray 

E'  re  scope  Tor  new  studies  on  the  reciprocal  action 
tween  a  solenoid  and  ■  mignet.  It  will  be  suffi- 
cient to  substitute  for  the  magnet,  Q  b,  a  solenoid, 
both  in  the  parallel  and  in  the  perpendicular 
position. 

Electric  DynianomiUr. 

It  would  be  possible  to  have  an  electric  dynamo- 
ineter  founded  on  the  same  principles.  It  would  be 
sufficient  to  suspend  to  the  extremity,  h,  of  the 
spring,  0 h  (fig.  i),  a  disc  of  gilt  paper  or  a  ball  of 
elder  pith,  and  charge  it  with  electricity.  For  the 
magnet,  QB,  must  be  substituted  a  rod  of  varnished 
glass,  which  supports  at  one  of  its  ends  another 
pith  ball,  which  it  charged  either  with  the  same  or 
with  the  opposite  kind  of  electricitjr,  according  as  it 
is  intended  to  study  electric  repulsion  or  attraction. 
The  electric  dynamometer  must  be  inclosed  in  a 
well-fitting  glass  case,  within  which  some  desiccating 
substance  must  be  conatantly  kept.  The  method  of 
ezperi  men  tins'  will  bs  analogous  to  what  hai  been 
draady  descnbed.  Bnt  special  care  must  be  bad 
to  take  account  of  the  losi  of  electricity  in  the 
interval  of  time  between  successive  experiments. 

The  inventor  shows  that  the  magnetic  dynamo- 
meter  is  preferable  to  the  old  initrtiments  for 
demonstrating  that  magnetic  action  varies  inversely 
as  the  s(]UBres  of  the  distances,  as  well  as  Cor  other 
nagneiic  and  electric  researches. 

Edisoit. 
"EtKCTBic    LtCHT    Apparatus." — The    whole 

.  system  of  electric  lighting  by  incandescence,  as 

:  worked  outbv  Mr  Edison,  is  of  a  very  ingenious 
and  practical  character,  and  visitors  at  the  Farts 
Exhibition  have  every  opportunity  of  seeing  for 
ihemaelves  the  extent  of  perfection  to  which  the 
inventor  has  brought  his  original  ideas. 

The  Edison  generator,  which  is  of  colossal  size, 
and,  together  with  the  driving  engine,  weJchs  17 
tons,  is  chiefly  remarkable,  as  rc^rds  ooveHy,  for 
the  constmctton  and  general  arrangement  of  the 
armature ;  the  latter  differs  in  many  respects  from 
those  employed  in  other  machines.  This  armature, 
which  ii  shown  by  figs.  I  and  1  (the  latter  being 
a  aection)  is  composed  in  the  first  place  of  an  irou 
uis  on  which  is  a  wood  cylinder ;  the  latter  is 
covered  hya  thick  iron  tube  formed  ofa  series  of  very 

;  dun  fiat  iron  discs,  separated  by  pi^r.  This  tube  u 
terminated  at  its  extremities  hy  two  large  iron 

,  cheeks,  which  grip  the  plates  laterally.  Ananged 
longitudinally   around   the   iron    cylinder    are    a 

.  number  of  straight  copper  bars  of  trapeKudil  cross 

'  section,  and  well  insulated  from  each  other  by 
prepared  brown  paper  ;  these  bars  take  the  place 
of  the  Mre'.woiind  on  the  armatures  of  ordinary 
machines.  A  number  of  well  insulated  flat  copper 
rings  sre'strtiag  over  the  central  shaft  at  each  end 

'  of  the  armature ;  there  are  half  as  many  rings  on 
either  side  as  there  are  bars,  that  is  to  say,  if,  for 
example,  there  were  jo  bars,  then  there  would  be 
15  rings  on  either  side  of  the  armature.  The  left- 
luadriagaMn  coanected  to  the  left-tund  eitds  of 


the  copper  bars,  two  bars  being  connected  to  eich 
disc, and  the  arrangement  is  such  that  in  cverycaie 
two  bars  which  are  diametrically  opposite  to  one 
another  are  connected  hy  a  ring.  The  righE-hsod 
end  of  one  of  the  two  ban  to  which  we  have  jiut 
referred  is  connected  to  a  ring  on  the  right  hind 
ofthe  armature,  but  this  latter  ring  instead  of  beias 
also  connected  to  the  second  of  the  two  bars  alluded 
to,  is  connected  to  the  bar  next  to  it,  whilst  the 
opposite  end  of  this  third  bar  is  attached  to  a  freih 
ring  at  the  other  end  of  the  armature,  and  so  os 
until  all  the  bars  have  been  included  in  one  con- 
tinuous electrical  circuit.  The  iron  core  is  thui 
coiled  by  a  continuous  circuit  formed  of  the  copper 
bars  and  rings ;  these  bars  and  rings  bein^  of  com- 
pjratively  large  dimensions,  the  total  resistance  of 
the  circuit  is  very  small  (008  ohmi  between  the 
commutator  brushes).  Moreover,  the  resistance  of 
the  inactive  portions  of  the  circuit,  namdy  the 
copper  rings,  is  very  trifling.  In  the  Urge  machine 
in  the  Exhibition  there  are  13S  bars  in  the  armature, 
the  active  length  of  Mch  of  the  bars  bein^  i{  feet. 
The  copper  nngs  are  connected  to  13S  insulated 
copper  sectors,  which  form  a  cylindrical  commu- 
tator of  the  ordinary  form;  the  contact  brusbei 
are  arranged  in  the  usual  manner.  The  engiiw 
which  drives  the  armature  forms  part  of  the  whole 
apparatus  and  is  of  is5  horae-power.  Whoa  tho 
machine  runs  at  a  rate  of  iso  revolutions  a  minute 
anelectromotiveforceofabout  ICO  volts  is  obtained. 
One  form  of  dynamo  machine  (exhibited  at  tbs 
Exhibition)  with  the  Edison  armature,  is  shown  hj 
fig.  3 ;  in  this  machine  the  inducing  magneU  are 
arranged  vertically,  but  in  the  Urge  machine  (shown 
by  fig.  3a)  the  horiiontal  arrangement  is  ad^ed. 

The  conductor  for  conveying  the  current  in  the 
Edison  system  consists  of  a  metal  tube  ahont  j 
inches  in  dUmeter,  containing  a  cheap  insulating 
substance,  and  traversed  by  two  half-round  copper 
conductors  about  an  inch  in  diameter.  This  main 
pipe,  which  can  be  as  long  as  re<}uired,  is  buried 
along  themaiostreets,  and  at  the  side  streets  it  bis 
derivations  branching  off,  to  supply  the  current  to 
the  places  it  is  required  to  illuminate.  The  brandl- 
ing off  is  effiKted  by  means  of  the  arTUgenieBt 
shown  by  fig.  4 ;  this  conusts  of  an  iron  mk  iato 
which  the  conductors  are  led  and  connected  to  iosn- 
Uted  terminals,  to  which  Utter  are  abo  connected 
the  branch  wires  as  shown.  It  will  be  noticed 
that  the  connection  of  the  lower  main  wire  with 
the  right-hand  branch  wire  is  not  direct,  but 
is  made  through  the  medium  of  a  ahort  conductor; 
this  Utter  is  of  lead  and  acts  as  a  safe^  valve; 
should,  from  any  cause,  the  strength  of  tbs 
current  Sowing  out  to    the  branch  become  too 

J  rest,  then  the  lead  conductor  melts  and  causes  a 
isconnection.  The  whole  box  is  hermetically 
sealed  up  so  as  to  keep  the  inside  perfectly  dry. 
The  conductors  which  are  led  off  into  the  hosiei, 
are  of  snaU  dUmeter  (about  3  or  ]  milUmetiss} 
and  are  j<^ned  on  to  the  branch  condnctora,  muck 
in  the  same  way  as  the  Utter  are  joiand  tp  ths 
main  conductors. 

Fig.  5  shows  the  most  perfect  form  of  mav^ 

ment  of  the  junction  boxes  for  loading  off  finn 

the  main  conductors ;  the  general  principle,  it  wiO 

be  seen,  is  similar  to  that  indicated  by  fig.  4. 

The  forms,  Ac,  of  the  Edison  incandescent  lamps 

I  ixe  very  numerous.    Figs.  6  and  7  show  the  slmplwt 
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arrangement,  in  which  the  incandescent  carbon  h 
formed  by  a  single  horse-shoe.  Fig.  8  shows  a 
(JQubie  horse-shoe,  the  two  being  coupled  up  for 
"quantity."  Rf.9  alsoshowa  a  double  horse-shoe, 
but  in  this  case  the  two  are  coupled  up  in  "  series." 
In  fie.  10  a  lirge  surface  is  obtained  by  means  of 
four  horse-shoes  coupled  up  for  quantity,  and  in 
fig.  It  a  large  surface  fa  obtained  by  employing  a 
loog  filament  coiled  into  a  spiral. 

Fig.  11  shows  a  wall  bracket  lamp,  formed  irich  a 
single  glass  bulb,  and  fig.  13  a  chandelier  with  3 
bmips.  A  large  chandelier  with  So  lights  is  shown 
by  fig.  14.  In  cases  where  a  folding  wall  bractet 
lamp,  as  shown  by  fig.  15,  is  required,  special  con- 
triraoces  are  necessary  to  keep  up  the  continuity 
of  the  circuit  at  the  folding  joints,  a  and  b  ;  the  way 
in  which  this  requirement  is  elTecIed  is  shown 
by  figs.  16  and  17,  the  former  also  showing  the 
arrangement  of  the  tap  for  turning  Che  current 
on  and  off.  Referring  to  fig.  16,  which  shows 
the  tap,  the  object  aimed  at  was  a  means  of  breaking 
the  current  without  causing  the  disjunction  to 
produce  a  destructive  spark  ;  this  object  was  at- 
tained by  effecting  the  break  through  the  interposi- 
tion of  a  copper  cone  which  terminated  the  screw 
of  the  tap  and  which  moved  away  from  between  two 
thick  copper  plates  which  were  in  the  line-circuit  ; 
the  continuity  being  thus  broken  between  two 
points,  both  of  which  had  large  surfaces,  the  re- 
sulting spark  produced  but  little  effect.  Fig.  t8 
shows  another  form  oF  a  tap  on  the  same  principle  ; 
this  tap  is  provided  with  a  lead  safety  wire  (seen 
towards  the  top  left  hand  corner  of  the  figure), 
which  melts  if  the  strength  of  the  current  exceeds 
auferalue.  Figs.  19  and  io  show  a  tap  for  main 
circuits  :  in  this  case  there  are  three  cone  pieces, 
which  all  move  together  when  the  tap  is  turned,  so 
that  the  continuity  of  the  circuit  is  broken  at  six 
fwints  simultaneously. 

For  coal-mining  purposes,  Mr.  Edison  has  de- 
signed the  lamp  shown  by  fig.  11  ;  in  this  arrange- 
ment the  lamp  and  connections  are  kept  covered 
with  water  contained  in  a  glass  vessel,  so  that 
contact  of  the  gas  in  the  mine  with  any  part  of  the 
lamp  likely  to  become  broken  is  impossible. 

In  cases  where  it  is  required  to  be  able  to 
diminish  or  increase  the  light  given  by  a  lamp,  the 
arrangement  shown  by  figs.  21  and  33  is  employed  ; 
this  consists  simply  of  a  number  of  carbon  bars  of 
diiferent  sites,  any  one  of  which  can  he  inserted  in 
the  circuit  by  turning  a  disc  piece  (shown  separately 
in  the  lower  part  of  fig.  ij),  which  makes  a  contact 
with  the  carbon  giving  the  necessary  resistance. 
The  whole  set  of  bars  are  covered  by  a  perforated 
cylinder  (shown  in  tig.  21),  which  allows  (he  air  to 
circulate  and  keep  ihe  bars  cool. 

The  regulation  of  the  current  strength  Mr.  Edison 
effects  by  means  of  a  system  of  testing.  This 
arrangement  is  shown  by  figs.  14  and  JS,  'Referring 
to  fig.  15,  it  will  be  seen  that  the  rheostat,  t,  is  in  cir- 
cuit with  the  inducing  magnets  of  the  dynamo 
machine,  a  ;  by  this  means  the  action  of  Ihe 
latter  can  be  regulated  at  will  by  introducing  in  the 
circuit  referred  to,  more  or  less  resistance  according 
as  the  current  in  thCcircuitof  the  lampsis  observed 
to  tie  increasing  or  decreasing  from  its'  normal 
«trength.  The  resistances  of  the  rheostat  are  seen 
in  6g.  14  underneath  the  right-hand  table.  They 
are    made    of   thick    wire,   and    are    wound    on 


open  frames  to  avoid  heating  as  much  as  t 
sible. 

The  testing  of  the  potential  of  the  current  in  Ihe 
circuit  of  the  lamps  is  effected  by  the  help  of  the 
apparatus  on  the  left-hand  table.  The  principle  of 
this  arrangement  is  as  follows  :— Referring  to  fig,  J5, 
by  shifting  the  two  bars  of  the  commutator^,  over  to 
inelert,the  battery,  i>,  is  connected  through  a  resist- 
ance, i,  of  so,ooo  ohms,  and  through  the  galvano- 
meter, n,  so  that  a  deflection  of  the  needle  is  pro- 
duced, which  deflection  is  brought  within  readable 
limits  by  Ihe  shunt  resistance,  k,  the  latter  being 
connected  between  the  terminals  of  the  galvano- 
meter ;  the  steady  deflection  obtained  represents  a 
definite  potential.  If  now  the  bars  of  the  com- 
mutator, J.  be  shifted  over  to  the  right,  then  the 
battery,  d,  is  disconnected  and  the  wires,  c  c,  con- 
nected in  their  place  ;  then  by  noting  the  dedectioa 
obtained,  the  potential  of  the  current  passing  in  the 
conductors,  a  a,  can  obviously  t>e  obtained  in  terms 
ol  the  battery,  ti.  In  practice  all  that  is  necessary 
in  order  to  keep  the  potential  in  the  wires,  a  a, 
constant,  is  to  keep  the  bars  of  the  commutator, 
J,  over  to  the  right,  and  then  to  keep  the  defection 
constant  by  varying,  when  necessary,  the  resistance 
in  the  rheostat,  b. 

Instead  of  keeping  the  current  constant  by  the 
galvanometer  observation,  this  can  be  done  by 
observingthe  photometric  value  of  ihelight  obtained 
from  a  lamp  placed  in  the  circuit;  for  this  purpose 
the  photometer  shown  by  fig.  >6  can  be  employed. 
By  placing  the  chariot  of  the  photometer  at  any 
particular  position  on  the  scale,  and  then  varying 
Che  resistance  in  the  rheosui,  e  (iig.  15),  >t  is 
obvious  that  any  required  standard  of  illumination 
can  be  kept  up  in  the  lamps  on  the  circuit. 

We  understand  that  Mr.  Edison's  English  repre- 
sentative has  taken  the  comroaniling  premises  at 
57,  High  Holborn,  for  the  pqrpose  of  exhibiting  the 
entire  Edison  apparatus,  Ev«rj  opportunity  will 
be  given  for  thorough  tests  pf.the  system  beinj{ 
made  by  those  interested  in  tb^i'iibjeci.  [  'J 


GiovAN-it  SaasAVALLE. 

"AtTTOMATic  Appasatub  pob  CoTF.RiMi  Wiaas." 
Thegreat  demand  for  silk  or  cotton -coveted  copper 
wires  for  electro- magnetic  apparatus  has  led  Signor 
Giovanni  Serravalle,  mechanician  of  the  Physical 
Cabinet  of  the  University  of  Messina,  to  devise  an 
automatic  apparatus  which,  without  any  super- 
vision, should  maintain  perfect  uniformity  and  con- 
tinuity of  action  whilst  covering  the  entire  length' 
of  any  wire  whatever.  The  machine  is  drives 
by  an  electric  motor,  for  which  a  couple  of 
Bunsen  elements  furnish  a  Silflicient  current. 
The  complete  apparatus  is  composed  of  two  partly 
vii.,  the  machine  which  covers  the  wire  and  ths 


The  first  is  represented  in  section  in  fig.  I.  Th« 
axle,  B  B,  is  set  in  motion  by  means  of  the 
A  A,  which  communicates  with  the  motor  , 
of  an  endless  band  (not  shown  in  the  figure]'-! 
This  axle  transmits  its  motion,  on  Che  one  tana^^ 
by  means  of  a  series  of  wheels  at  c  t,  to  two  ' 
cylinders,  i  f,  which  revolve  in  the  direction 
indicated  by  the  arrows,  and  on  the  other  hand  h'l 
means  of  the  -wlvteV,  iv,xci  fti'i,  ciaNt^w,i..-«>»tfa."w. 


.  couple    of 
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composed  of  another  axle,  l  l',  parallel  to  the 
former  and  carrying  a  disc,  s  s'.  to  which  ai-e 
"japted.lisur  bobbins  bill  of  silic  for  coreriag  the 
■""'     The  wire  enters  inio  i,  and  tntverses  the 


!  which    comes  il<iw]]r 


selres  on  ihe    metal  i 
forward. 

In  order  that  the  c^rlinder,  i  r,  may  take  witea 
of  difTerent  sizes,  the  iron  liog  which  hi^ds  tbs 


interior  of  the  axle,  l  V,  and  is  compressed  by 
the  two  cyliaderB,  i  i',  which  by  their  movement 
drive  ii  oulward.  The  silk  threads  coming  from 
the  bobbins  after  having  passed  through  various 
Jiltle  apertures  lined  with  glass,  reunite,  two  from 
one  side  and  two  horn  the  other,  on  o,  which 
/a  on  the  same  axle  from  which  they  wrap  item- 


upper  cylinder  is  united  lo  the  fixed  fMH-ufHfel 
machine.  This  cylinder  can  within  certain  UsuU 
be  moved  away  from  the  lower  one,  i,  wbiitt  iIh 

spring,  r,  always  presses  upon  iL  Whenwa 
this  adjustment  is  not  sufficient  for  wires  whtct 
are  too  thick  or  too  slender,  the  cylinders  ou] 
\«  ^vftis\i\,ii\e4  b^-  oihers,  . 
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The  wire  thus  covered  coils  itself  upon  a  large 
bobbin.  B,  which  always  lends  to  revolve  in  the 
direction  indicated  by  the  arrow  by  a  simple 
Eystem  of  clockwork.  The  bobbin  may  be 
rendered  independent  of  the  system  of  cloclt- 
work  by  lowering  the  lever,  d. 

The  motor  is  shown  in  plan  in  fig.  3  and  in  eleva- 
tion in  fig.  3.  On  a  horizontal  base  of  wood  (fig.  1) 
are  fixed  the  four  electro -magnets,  a,  i,  c,  d,  arranged 
as  shown  in  the  figure.  Two  armatures,  g  g',  con- 
nected below  (in  n,  fig.  3)  can  each  oscillate  between 


planes,  solhat  they  may  come  in  contact  respeciifdy 
with  the  four  springs,  n,  n',  n",  b"',  each  of  which 
communicates  by  one  end  with  the  hetii,  forming 
an  electro-magnet,  whilst  the  four  free  extremiciei 
are  connected  by  the  screw,  /,  which  commuoicaM 
with  one  pole  of  the  battery. 

The  current  entering  in  /  passes  by  the  supporti, 
e,  e',  to  the  aile,  s,  s',  which,  by  means  of  the  com- 
mutator above  described,  at  each  quarter  of  1 
revolution  passes  it  to  the  electro- magnet,  whan 
ith  the  spring  touched  by  t| 


s  they: 
I  revolving 


the  poles  of  the  two  eleclro-ma< 
alternately  attracted.      This  oscil 

of  the  two  armatures  is  converted  .    ._   .. .. 

action  by  means  of  the  connecting-rods.  1  1",  which 
are  geared  to  the  cranks,  j  s',  of  the  fly-wheel,  v. 
The  wheel,  r,  which  is  on  the  same  axis  as  v,  has 
three  grooves  of  different  diameters,  oa  which  can 
be  fitted  the  driving  cord  for  the  transmission  of  the 
movement.  The  same  axle  carries  the  commutator, 
consisting  of  two  projections  soldered  upon  the  ajtle 
rn  two  different  vertical  directions,  and  in  diRetent   \ 


corresponding  projection,  so  that  in  a  completeieto- 
lution  of  the  axle,  the  current  passes  succ«saiviljr  10 
the  fourelectro-magnets.causingthe  twoai  "  """ 
g.  ^ ,  to  oscillate,  and  by  means  of  the  ■ — 
rods,  (,  i',  to  set  the  wheel,  j,  j',  in  rotn' 
This  arrangement  of  the  motor  seei- 
to  the  one  usually  adopted,  since 
efficiency  with  simplicity.  In  fact,  ■■  . 
does  not  pass  simultaneously  into  the diffeif 
as  in  other  motors  of  this  kind,  but  passes  s 
svveVf  vdi  'RiVtiQut  any  deviation  in  such  a  manner 


t-^ 


November  5,  iSSi.} 


THE  TEISGRAPHIC  JOURNAL. 


447 


that  the  electro- magnet  acquires  the 
nutgnetic  force.  It  wilt  be  easily  understood  how 
the  »bove  system  mav  be  adapted  to  three  eleclro- 
magneis  instead  o(  Sour,  arranj^ed  in  three  pairE. 
The  axle  will  then  b«  jitted  with  three  springs,  and 
the  commutator  witl  be  formed  of  iix  springs  and 
three  projections,  so  as  to  convey  the  current  to 
each  coil  at  each  sUth  part  of  a  revolution.  By  this 
arrangement  greater  power  and  more  regularity 
would  be  obtained. 

But  the  entire  apparatus,  as  just  described,  does 
not  satisfy  the  condition  that  it  should  work  with- 
ont  requiring  any  supervision.  It  might  easily 
happen  that  a  breakage  of  the  silic  thread  or  the 
exhaustion  of  one  of  the  bobbins  should  occur. 
la  these  cases  it  is  necessary  that  the  appHratua 


lever,  iti,  on  the  tide  of  the  screw,  n',  separating  it 
from  the  mercury,  with  which  it  was  in  contact,  anJd 
by  breaking  the  circuit,  brings  the  motor  to  a  stand. 

It  remains  to  be  shown  how  the  current  posse;  in 
the  electro- magnet,  a,  when  a  thread  of  silk  ii 
broken. 

On  the  disc,  N,  n'.  it  will  be  seen  that  the  thread 
of  silk  coming  from  the  bobbin,  M,  after  having 
passed  through  the  orifice,  \,  enters  first  at  a  into 
another  oriGce  made  in  the  end  of  the  rod,  n,  which 
wben  it  is  free,  is  pressed  by  a  slender  spring, 
always  kept  in  contact  with  a  metal  disc,  v. 

There  are  four  rods  corresponding  to  the  four 
silk  threads  (for  the  sake  of  clearness,  only  one  is 
shown  in  the  figure)  which  communicate  throuBU 
the  entire  body  of  the  machine  with  one  pole  of  the 


1 


should  slop  automatically.  This  object  is  attained 
in  the  simplest  manner  by  means  of  a  mercurial 
inlerrupter,  K  (fig.  I).  This  is  formed  of  an 
electro-magnet,  a,  which  can  draw  down  the  lever, 
>/i,  hy  attracting  the  armature  Sxed  to  it.  The 
lever  carries  on  its  other  arm  two  iron  screws, 
■t,  »',  the  ends  of  which  plunge  into  two  small 
cups  of  mercury;  of  these  screws,  n  is  always  in 
iroDtact,  whilst  the  other  comet  into  contact  only 
wbea  the  lever  is  depressed.  When  the  lever  is 
in  this  latter  position,  the  electric  current  before 
uriving  at  the  motor  passes  through  the  two  cups 
at  mercury,  as  the  apparatus  is  in  action,  until  the 
:ircuit  is  closed  by  the  metallic  arch  terminating  in 
Lhe  two  screws,  but  at  the  moment  when  it  enters 
Dto  action  the  electro- mag  net,  a,  presses  down  the 


battery,  whilst  the  disc,  v,  communicates  with  thtf 
other  pole,  including  the  electro- magnet,  a,  in  tli« 

As  long  OS  all  the  silk  threads  pass  through  the 
rods,  they  are  all  drawn  away  from  the  metal  disc, 
V,  and  therefore  the  circuit  "is  interrupted;  but  if 
one  of  the  threads  fails  and  leaves  its  respective 
rod,  the  latter  comes  in  contact  with  the  metal 
disc,  the  circuit  is  closed,  and  the  electro- magne I,  i/, 
exerts  its  action,  and  brings  the  motor  to  a  stand. 

In  order  that  the  circuit  may  remain  open  whea 
the  apparatus  is  not  in  use  and  thus  the  waste  ii\ 
the  battery  be  stopped,  a  mercurial  interrupter 
is  included  in  the  last  circuit,  and  the  lever,  w  '~ 
placed  in  unstable  equilibrium  by  means  of  a  S( 
£.     Thus  the  electro-magnet,  a,  (u.L6.U\a    *""  " 
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interrupts  the  circuit  siinultaneously  without  turn- 
ing the  lever  backwards. 

To  render  the  apparatus  as  complete  as  possible, 
two  other  pieces  have  been  added  which,  though 
not- indispensable,  are  of  great  advantage,  especially 
when  the  machine  has  to  work  for  a  lengthened 
period.' 

The  first  of  these  is  an  electric  bell,  which  is  in- 
tended to  give  notice  when  a  silk  thread  is  broken, 
and  that  the  machine  has.  suspended  its  work. 
This  is  done  by  means  of  a  little  column,  p,  added 
to  the  interrupter,  k,  which  plays  the  part  of  a 
commutator,  and  causes  the  current  to  pass  from 
the  motor  to  the  bell ;  the  latter  will  then  sound 
until  some  one  comes  to  open  the  circuit,  which  is 
done  by  means  of  an  interrupter,  5. 

The  other  piece  is  the  counter,  c  (of  ordinary 
construction),  which  measures  the  length  of  the 
wire  covered  from  time  to  time. 


.V 


Thbcbritish  section. 

Thk   India-rubbbr,  'Gutta-pbrcha,   and    Tele- 
.  graph  Works  Company. 

(ConHritud  frotn  page  412.^ 

Batteries. 

The  chief  batteir  exhibits  are  as  follows :— "  Danlell 
Gravity"  cells  (Sllvertown  pattern).  "Leclanch6 
Medical"  Battenes  of. 60,  50,  40^  or  30  cells,  fitted 
with  battery  oommutatt)r,  reverser,  and  interrupter 
(Sllvertown  pattern).'  f  Agglomerate"  cell,  with 
agglomerate  blocks  atti^ched  to  the  carbon  plate ' 
and  insulated  from  the  zinc  by  india-rubber  bands. 
"Round  torpedo  firing"  pell,  with  felt  diaphragm 
and  circular  zinc — used  for  firing  spar  torpedoes, 
with  safety  plunger  contact ;  the  zinc  plates  in 
this  battery  are  14}  inch  x  4}  inch,  and  the  carbon 
electrode  7x4^  inches,  the  latter  Hbeing  ia  a  felt 
bag  containing  grain  carbon  and  peroxide  of- 
manganese.  "Ship"  battery— zinc  plate  35ix9 
inches ;  the  qi^n  electrode  consists  of  tbar 
carbon  plates  oQu^^  tocher  and  indoied  in 
a  felt  mg  condaniJng;  grain  carbon  and  peroxide 
of  mangmnaae.  One  df  these  cells  is  said  to  be 
canable  of  firing  a  broadside  of  twenty-four  guns. 
"  Six  rod  agglomerate "  ceil  (Sllvertown  pattern). 
This  latest  new  form  of  Leclanch6  cell,  now  being 
made  in  large  numbers  at  the  Silvertown  works,  is 
deserving  of  special  notice.  The  favour  which  the 
Leclanch^  battery  has  met  with  on  account  of  its 
high  electromotive  force,  easy  management,  and 
cleanliness  has  hitherto  been  somewhat  modified 
owing  to  its  Want  of  constancy.  Under  the  influence 
of  tho  current  the  peroxide  of  manganese  is  reduced 
to  the  sesquioxide,  causing  ah  increase  in  resistance, 
and  the  ^evolution  of  ammonia  in  considerable 
quantity  is  an  additional  element  in  reducing  its 
constancy.  An  important  improvement  was  no 
doubt  effected  in  the  earlier  form  by  employing 
trtiat  are  known  as  "agglomerate"  plates,  which 
obviate  the  tise  of  porous  pots,  thereby  decreasing 
the^  internal  resistance  of  the  battery  and  ren- 
derwg  the   depoltitisiag   agent    more    cffeduaX. 


But  even  with  this   improved  form,  experiment 
shows  that  when  working  through  low  resistances 
the    electromotive  force  of  the    battery    rapidly 
diminishes,    though    it    recovers    rapidly    when 
the   latter   is   inactive;    it  is  in   this    polarising 
tendency  that  a  very  material   improvement  hxs 
been  effected  by  the  latest  form  given  to  the  cell. 
The  positive  electrode  consists  of  a  fluted  carbon 
rod  having  grooves  of  a  rather  smaller  diameter 
than  that  of  the  agglomerate  rods ;   six  of  these 
rods  surround  the  centre  rod  and  aro  held  in  close 
contact  with  it  by  india-rubber  bands,  so  that  the 
small  spaces  between  the  two  £sicilitate  Uie  circula- 
tion of  the  liquid  and  the  dissipation  of  the  gas 
evolved;    a  coarse  canvas  bag  prevents  contact 
between  the  agglomerate  rods  and  a  circular  zinc 
The  large  depolarising  surface  thus  brought  to  bear 
on  the  positive  electrode  secures  great  constancy, 
whilst  the  very  small  internal  resistance  (^  ohm  for 
a  three-pint  cell)    admirably  adapts    the  battery 
for   local  circuits,  firing  torpedo-fuzes,   &c.    The 
highly  satisfactory  results  obtained  from  this  form 
of  cell  at  the  Silvertown  Works,  as  well  as  at 
the  Post-office  (where  it  is  employed  for  what  is 
known  as  "The  universal  sjrstem,"  m  which  several 
parallel  circuits  are  worlced  from  one    common 
battery)  seem  to  promise  for  it  an  extended  use 
in  the  future.     Mr.  Jeffery,   the   superintendent 
of  the  Falmouth  office  of  the  Direct  Spanish  Tele- 
graph Company,  writes: — "A  batteir  of  four  of 
these  cells  has  been  used  as  a  local  oattery  since 
26th  March  and  is  still  (12th  September)  in  circuit 
The  resistance  of  our  local  circuit  is  about  70  ohms. 
As  our  traffic  during  this  period  has  been  very  good, 
and  has  of  late  considerably  increased,  the  work 
this  battery  has  done  has  been  ^most  continuous ; 
with  the  exception  of  being  refilled  with  water 
about  once  a  month  to  replace  that  lost  by  evapora- 
tion, and  with  being  charged  with  fresh  solution 
(sal  ammoniac)  upon  two  occasions,  viz.,  July  lotb, 
and  August  28th,  it  has  required  absolutely  no 
attention.    Up  to  the  present  time,  this  battery  has 
never  flailed  to  work  the  Morse  recorder  (on  the 
local  circuit)  and  has  given  me  entire  satisfaction. 
The  £.  M.  F.  was  observed  on  12th  September,  and 
showed  a  fall  of  about  one-third."     This  result 
certainly  speaks  highljr  for  the  cell,  for  as  compared 
with  the  Daniell  or  mchromate  of  potash  battery, 
it  has  much  greater  cleanliness  than  either  of  the 
two,  whilst  at   the  end   of  six  months  it  has  a 
higher  E.  M.  F.  than  the  bichromate  element  could 
show  under  similar  conditions.. 

ToEPEDO  Apparatus. 

The  exhibit  of  torpedo  apparatus  is  very  interest- 
ing, and  is  as  follows  :— 

Fair  of  "Telescopic  firing  arcs,"  for  firing  and 
conver^ng  stations,  fitted  with  telescope,  vernier, 
sighis  with  pUtinutn  contacts  attached,  contact  rod, 
spirit  level,  and  levelling  screws. 

A  "Seven  shutter  signalling  and  firihg"^  instru- 
ment, consisting  of  automatic  relay  for  switching 
the  torpedo  cable  from  the  signalung  to  the  Jirini 
battery,  a  shutter  to  indicate  the  number  of  the 
mine  exploded,  and  bell  to  attract  the  attention  of 
the  operator. 

"Mathieson's  improved  circuit  closer "^used  in 
cOTitLectvon  with  the   eUctro-c^ntaci  ajstem^wkih 
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«  {MMing  Teasel,  tfaii  instruineBt 
giTM  t  niocenion  of  contacts,  each  of  which  com- 
jMm  the  torpedo  oircuic 

f  Torpedo  testinfj  table,"  fitted  with  titatic 
detecter,  a  three-coil  galranometer,  koj,  com- 
mutator, Wheatitone  bridge,  set  of  resUtaoce 
coils,  and  clip  for  hiding  a  definite  length  of 
platinum  wire. 

The  remarkable  derelopinent  during  the  last  few 
TAtis  in  the  sdmce  of  lubmaFine  warEure,  and  the 
important  rfU  irtiich  it  leema  destined  to  plajr  in 
the  maritime  wars  of  the  future,  induces  us  to  «nter 


shutter  signalling  and  firiitg  instrutneiU,  f,  fot  each 
group  of  mines,  and  a  speaking  instrument  to 
communicate  with  the  converging  station,  b.  At 
the  latter  there  are,  in  addition  to  the  speaking 
apparatus,  three  conrerging  arcs,  C,  c,  and  Iccts, 
one  for  each  Hiu  of  mines.  A  fbuT'Core  cable  con- 
nects the  two  stations,  one  conductor  being  required 
for  each  line  of  mine^  and  the  fourth  (not  shown'in 
the  figure)  for  telegraphing  purposes. 

There  are  three  groups,  A,  a,  each  consisting  of 
■eren  torpedoes,  moored  in  three  lines,  conrerging, 
as  shown,  to  the  arcs,  c,  c,  at  station  B.  Single  core 
cables  connect  these  mines  at  the  junction  boxes, 


Fiff.i. 


somewhat  fulljr  into  the  existing  electric  torpedo 
sjrstems,  as  it  u  a  subject  of  couaiderable  interest, 
add  one  to  which  the  attention  of  manj  of  our 
jceaders  has  perhaps  been  little  directed. 

Firing  Torpidoti  iy  Observation. 
Fig,  1  is  a  sketch  of  an  imaginary  harbour, 
defended  by  submarine  mines,  a  and  b  are,  re- 
«pectiTel5,  uie  ^ing  and  coTmrging  stations.  The 
-firing  station  is  provided  with  the  battery  nscessaiy 
to  explode  a  mine,  a  firing  arc,  B,  and  key,  a 


I,  J,  with  the  three  seven-core  cables  communicating, 
wiUi  the  firing  station.  To  simpUlj  the  arran^-. 
ment  on  shore,  the  conductors  are  so  joined  np 
that  each  lin*  of  mines  communicstes  with  a 
separate  signalUiig  and _^ring  afparatm*  and  iti  tele-, 
scopic  firing  arc. 

"n^Jiringarc,  fig.  t,  consists  of  a  cast-iron  firame, , 
*,  with  levelling  screws  and  spirit  level,  and  is 
fitted  with  a  telescope,  t,  capable  of.  vertical  and 
horizontal  movements,  and  also  of  being  laised 
and  lowered  by  a  rack  and  ^i.^<3CL  \b(9acn»    "^C^isi 
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telescope  ii  piorided  with  crow  wires,  aod  carries  a 
veniier,  V,  wliich  follofrs  evei7  horizontal  move- 
ment of  the  telescope,  and  traverses  a  graduated 
scale  A  clamp  scraw  is  also  provided  to  fix  the 
telescope  in  any  required  position.  On  the  outer 
arc  of  the  frame  are  sights,  j,  with  metallic  V-con- 
tacls,  i,  attached  to,  but  insulated  ftom,  the  r^st  of 
■'     ■    '  Ttiie  position  of  these  sighls  and 


corres^nding  to  the  several  mines.  This  morabie 
rod  is  msuiated  from  the  framework  and  put  in  con- 
nection, through  a  contact  key,  with  the  cable  ImJ- 
ing  to  the  corresponding  arc  at  the  convergiBg 
station.  The  eomnrging  are  has  also  a  UlesooK 
the  mghi  being  vety  carefully  adjusted  so  that  tu 
axis  of  the  telescope  passes  through  it>  partJcsbr 
line  of  torpedoes.    The  operator  at  this  sUtiosis 


.JBiTsTKtffs.... 


thieir  met&Uic  .contacts  on  the  arc  are  made  to 
correspii^d  with  the  bearings  of  their  respective 
miites,  as  fixed  bj  careliil  telescopic  observadoDi 
when  the  torpedoes  are  first  moored;  each  sight  is, 
moreover,  labelled,  to  indicate  the  number  of  the 
mine.  Rigidly  connetptad  10  the  upright  which 
carries  the  .telescope,  and  moving  with  if,  is  a  brass 
tod,  r,  at  the  end  of  which  i|  ^  spring  contact 
which  faats  over  and  nibi  against  the  v-conticts, 


provided  with  a  kc^  kj  ivbich  hftcan  put  the  cahk 
leading  to  the  correepondiog  filing  Bic.toatithat 
will- 

The  Shutter  Signalling  ami  Firing  Instntm*»t,bi. 
4,  is  ia  principle  an  automatic  rdaj.  for  twit^ng 
the  firing  battery,  f,  into  circuit  and  donring  tbt 
dumber  of  an  exploded  min^  so  that  aaj  brnch  ia 
the  line  of.  defence  is  indicated.  In  tbe.pment  in- 
■bince,  each  instrument;  of  w^ich  there  urn  thrw 
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ooBSists  of  seven  relays  in  onecase,  i 
torpedo  in  one  of  ths  three  conv  ^ 
Dihtes.  Its  construction  is  as  follows  :  Socored  to  an 
eloctro-magnet,  f  f.  ia  an  ebonite  plate,  i>,  through 
which  the  soft  iron  poles, //,  protrude.  Between 
these  poles  is  the  armature,  pivoted  at  its  centre, 
and  held  back,  when  not  influenced  by  a  current,  b3f 
3  light  spring,  i",  and  limited  in  its  movement  by 
screws.  A  detent,  d,  at  the  lower  end  of  the 
armature,  presses  against  the  end  "of  3  pendulous 
lever  which  is  pivoted  near  its  centre  in  the  bear- 
ings, i,  md  has  at  its  other  extremity  a  metallic 
disc,  or  shutter.  3.  A  spring,  s'  (connected  with  one 
end  of  the  electro -magnet  coils  and  the  terminal  to 
which  one  of  the  contacts  on  the  telescopic  observing 
arc  is  attached)  presses  against  a  platinum  tongue, 
m,  OD  the  pinion  of  the  lever,  so  long  as  the  Utter 
remains  in  B  horizontal  position.  But  as  soon  as 
the  current  passes  from  the  weak  signalling  battery . 
a  (genei«l!y  of  only  two  cells),  the  armature  is 
attracted  and  releases  the  Ie\-er,  when  the  disc,  3, 
blls,  breaks  contact  with  spring,  s' ,  attracts  atten- 
tion by  striking  the  bell,  b,  and  at  the  same  time 
engages  the  clip-spring,  /'.  in  doing  which  the 
firing-battery,  /{one  pole  of  which  is  to  earth),  is 
switched  into  the  torpedo  cable  circuit,  t,  and  the 
mine  exploded.  Moreover,  the  number  on  the  disc, 
when  the  lever  is  in  a  vertical  position,  shows  which 
mine  has  been  fired. 

In  Older  to  bring  the  above  action  about,  it  is 
necessary  to  put  earth  on  at  the  terminal  leading  to 
the  telescopic  observing  arc,  T,  and  this  is  done  by 
lalA  tiie  J'ing  nad  coitt'tTging  s'-*'-""''  —■="■'■•'■' •^■"'■ 
keys  simultaneously ;  for,  sini 
is  at  the  ionverghig  station,  it  i 
action  that  the  firing  battery  < 
the  torpedo  circuit. 

It  will  be  seen  on  referring  to  th( 
fig.  4,  that  if  a  good  earth  be  made  in  the  torpedo 
cable  circuit  the  same  result  will  follow.  This  is 
what  actually  happens  when  a  circuit  clotcr  is  em- 
ployed in  connection  with  a  torpedo,  as  will  pre- 
sently be  described. 

Let  us  take  the  case  of  an  enemy's  ship  approaching 
the  first  line  of  torpedoes.  The  operator  at  the  firing 
arc,  I,  who  controls  the  whole  advanced  line  of  torpe- 
does, follows  carefully  the  movements  of  the  vessel 
by  turning  his  telescope  from  one  fixed  sight  to 
another,  as  the  vessel  changes  position,  closing  at  the 
*ame  time  the  v-contact,  oprresponding  to  the  sight 
at  which  the  telescope  rests,  by  means  of  the  contact 
rod,  r,  and  pressing  down  his  key  as  lone  as  the 
Tetttel  is  within  striking  distance.  Meanwhile,  the 
observer  at  the  converging  arc,  i,  waits  till  the  vessel 
■S  crossing  his  Urn,  and  only  keeps  his  key  down  so 
long  as  the- vessel  is  covered;  directly  she  has  passed 
the  line  he  opens  bis  key.  If  while  the  vessel 
crosses  b's  first  line  the  operator  at  a  cannot  cover 
her  with  any  of  bis  sights,  he  does  not  close  his 
key,  because  the  ship  is  evidently  passing  between 
two  torpedoes  and  on  to  the  second  line  of  mines. 
The  same  operation  is  then  gone  through  between 
firing  and  converging  arcs  No.  2,  and  only  when 
the  vessel  is  passing  over  a  spot  where  the  lines  of 
a  sight  on  the  firing  and  corresponding  converging 
arc  intersect  each  other  will  both  keys  be  down 
and  the  torpedo  exploded.  Suppose  the  ship  to 
have  passed  the  first  line  and  be  crossing  torpedo 
marked  e  in  the  second   line,  in  order  to  fire  that 


s  pressing  their 
:e  the  earth  plate,  B, 
s  only  by  their  joint 
:^an  be  switched  into 
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.  have  his  tel*     ^H 
y  down,  while     ^H 


mine  the  operator  at  tiring  arc,  1,  will  have  his  tel* 
scope  on  his  middle  sight  and  his  key  down,  while 
the  operator  at  station,  b,  will  simultaneously  be 
pressing  the  key  corresponding  to  his  telescope 
which  commands  the  middle  line  of  mines.  In  this 
case  thecurrent  from  the  signalling  battery,  s,  passes 
through  the  coils  of  the  signalling  and  firing  instru- 
ment, f,  to  terminal, T,to  contact  of  firingarc,!  (cor- 
responding to  torpedo,  e),  then  to  conductor  of  cable 
connecting  firing  arc,  3,  with  converging  arc,  I,  and 
thence  by  key  to  earth.  The  result  is  that  the  arma- 
ture./, p,  is  attracted,  and  trips  the  lever  so  ^)at  the 
disctalls,  breaks  contact  between  the  tongue,  m,  and 
the  spring,  i',  switches  in  the  firing  battery  (usually 
of  100  cells  Leclanche),  and  allows  the  current  to 
pass  from  spring,/',  through  lever  of  shutter,  bear- 
ings, &,  and  so  by  torpedo  terminal,  t',  to  explode 
the  mine.  On  referring  to  the  figure  it  will  be 
seen  that  so  long  as  the  lever  of  the  signalling  and 
firing  instrument  is  in  its  normal  horiiontal  posi- 
tion, the  terminals,  T  and  T',  are  virtually  one, 
being  in  metallic  connection  through  the  spring,  s', 
hence  3  circuit  closer  floating  above  the  torpedo 
(fig.  9)1  and  operated  by  the  concussion  of  a  pass- 


FiG.  y. 


Fig.  10. 


irtg  vessel,  performs  precisely  Che  same  functions  as 
that  accomplished  by  the  two  operators  on  shore ; 
in  fcict,  the  two  systems,  firing  by  observalioH  or 
inltrseeiion,  and  what  is  known  as  the  tleclra- 
cont(ut  iysltni,  are  generally  employed  together, 
and  are  both  entirely  independent  of  each  other. 
It  will,  of  course,  be  at  once  apparent  that  the  ar- 
rangement of  the  torpedo-fuze  must  in  each  sys- 
tem be  different.  In  the  electro -con  tact  system 
platinum  wire  fuze  is  used,  which  has  a  comparafl 
tively  small  resistance,  so  that  when  a  ship  strikes- 
the  circuit-doiir  and  puts  earth  on,  the  signalling 
battery  of  two  cells  is  ample  to  wort  the  signal  and 
firing  instrument ;  whereas,  when  firing  by  oh- 
semalieii  a  high  tension  fuie  or  some  electro- 
magnetic switch  arrangement  in  connection  with  a 
separate  platinum  fuse  is  employed,  with  a  resist- 
ance  too  high  for  the  signalling  battery  to  work 
through  effectually,  but  which  is  readily  made  to 
fulfil  its  function  hj  t.t\*  li«*.\^  'w\-&^\i'BK«;^  -  '^i;^^ 


I 


45a 


THE  TELEGRAPHIC  JOURNAL. 


[NOVBMBSR  5,    lS8l. 


electro-contact  system  is  clearly  practicable  by  day 
or  night,  while  firing  by  observation  is  limited  to 
dear  weather ;  but,  on  the  other  hand,  the  electro- 
contact  system,  to  be  operative,  requires  that  a 
vessel  actually  strike  the  circuit-closer,  and  taking 
into  consideration  that  torpedoes  have  to  be  moored 
a  considerable  distance  apart  so  that  the  bursting  of 
one  may  not  explode  its  neighbour,  a  breach  in  the 
line  of  obstruction  would  necessarily  reduce  the 
chance  of  a  ship  coming  into  collision  with  an 
electro-contact  mine,  whereas  it  might  easily  pass 
near  enough,  if  not  to  be  destroyed,  at  any  rate  to 
be  disabled  by  torpedoes  fired  by  observation,  so 
that  the  one  system  is  a  powerful  auxiliary  to  the 
other. 

{To  be  continued.) 


Itotes. 


A  New  Battery. — M.  J.  Rousse  proposes  to  sub- 
stitute ferro-manganese  for  the  zinc  in  the  Bunsen 
element.  A  battery  thus  constructed  has  the  same 
electromotive  energy  as  one  with  amalgamated  zinc. 
The  advantage  of  this  new  battery  depends  on  the  cir- 
cumstance  that  the  salts  of  manganese  produced — the 
nitrate  and  sulphate— can  be  utilised  or  r^enerated. — 
Ctmptes  Remdus. 

New  Secondary  Batteries. — M.  J.  Rousse  has 
devised  several  secondanr  batteries,  differing  notably 
from  those  of  Faure  and  ^lant^. 

1.  At  the  negative  pole  he  uses  a  sheet  of  palladium, 
which,  during  electrolysis,  absorbs  more  than  nine 
hundred  times  its  volume  of  hydrogen.  At  the  positive 
pole  is  a  sheet  of  lead,  and  the  electrolysed  liquid  is 
sulphuric  acid  diluted  with  ten  parts  of  water.  This 
element  is  very  powerful,  even  when  of  small  dimen- 
sions. 

2.  Another  secondary  element,  also  very  efficient,  is 
formed  of  a  plate  of  thin  sheet  iron  at  the  negative 
pole,  which  absorbs  more  than  two  hundred  times  its 
own  volume  of  hydrogen,  if  electrolysed  in  a  solution  of 
sulphate  of  ammonia.  The  positive  pole  is  formed  of 
a  sheet  of  lead,  which  may  be  coated  with  litharge  or 
white  lead.  The  author  has  also  used  with  success  at 
the  negative  pole  a  plate  of  sheet  iron,  and  at  the 
positive  a  cylinder  of  ferro-manganese,  the  liquid  being 
a  solution  of  sulphate  of  ammonia.  He  lays  down  the 
general  rule  that  to  form  a  secondary  battery  it  is 
sufficient  to  place  at  the  negative  pole  of  the  volta- 
meter a  metal  which  has  the  propertv  of  absorbing 
hydrogen,  when  immersed  in  a  suitable  liquid,  as  at 
the  positive  pole,  a  metal  which  absorbs  oxygen  or 
peroxidises  itself.— G7m/^^5  Rendus, 

The  Electrical  Units. — M.  Dumas  communi- 
cated to  the  French  Academy  of  Sciences  the  defini- 
tions of  the  terms,  ampere,  volt,  ohm,  farad,  and 
coulomb,  as  formally  adopted  at  the  recent  Congress 
of  Electricians.— C(7m/^«  Rendus. 

Stbil  Melting  by  Electricity. — M.  Dumas  also 
described  :the  remarkable  results  of  an  experiment 
performed  by  M.  C.  W.  Siemens,  in  the  Palais  de 
rindiistrie.  Several  kilos  of  steel  were  melted  by  the 
electric  current  in  a  crucible  of  magnesia.  The  fusion, 
effected  in  fourteen  minutes,  merely  requires  that  an 
electro-dynamic  machine  should  be  set  in  motion  at  an 
outJa/  in  fuel  less  than  would  have  been  required  for 
direct  fawion  in  an  ordineiTy  fvrpace. 


Telephone  Experiments  in  Sydney. — ^The  Sydney 
Mining  Herald  reports  some  experiments  which  have 
been  made  by  the  representatives  of  the  Crossley  Tele- 
phone Company,  of  London,  between  Melbourne  and 
Albury,  a  distance  of  aoo  miles,  and  between  Svdney 
and  Parramatta  "with  the  most  satisfactory  result,  the 
conversation  carried  on  between  these  places  being  as 
distinct  as  that  of  two  persons  in  the  same  room." 

The  Wheatstone  Fast-spbbd  Apparatus.— We 
understand  that  the  Western  Union  Telqg^raph  Com- 
pany (America)  have  given  an  order  for  1 2  complete 
sets  of  the  Wheatstone  autonutic  fast-speed  appa- 
ratus to  be  sent  out  from  England,  the  intention  beug 
to  work  the  same  on  the  company's  lines.  As  the 
Wheatstone  instrument  does  not  profess  to  work  at 
the  extreme  high  speed  which  is  claimed  for  more 
than  one  transatlantic  apparatus,  it  is  somewhat  signi- 
ficant that  its  employment  should  be  determined  on. 

The  S.  S.  Hooper. — The  telegraph  s.s.  Hcopef 
has  been  bought  by  the  India- Rubber,  Gutta-Perchaand 
Telegraph  Works  Company.  The  ship,  which  is  to 
be  renamed  the  Silvertown,  is  the  largest  cable  ship 
afloat  Her  measurements  are:— Length  over  all| 
350ft.;  beam,  55ft.;  moulded  depth,  36ft.;  gross 
tonnage,  4,935  tons ;  net  register,  3,724  tons.  She  has 
three  cable  tanks,  each  30ft.  deep,  and  having 
respectively  the  diameters  41ft.,  53ft,  and  51ft,  with 
the  usual  cable  gear.  The  ship  leaves  England 
in  March  to  assist  in  laying  the  3,000  miles  of  cable 
now  being  manufactured  by  the  company  for  the  west 
coast  of  South  America. 

On  the  14th  and  23rd  ult.  gales  of  unusual  violence 
swept  over  the  United  Kingdom,  doing  much  dainsge 
to  the  telegraph  plant  throughout  the  country.  From 
reports  received,  it  appears  that  the  major  portion  of  the 
damage  to  the  land  lines  was  caused  by  tne  falling  on 
the  wires  of  uprooted  timber,  and  that  to  the  sob- 
marine  lines  by  the  anchors  of  drifting  vessels.  The 
east  coast  of  Scotland  has  perhaps  suffered  mostio 
this  respect ;  the  two  cables  in  the  Firth  of  Forth, 
connecting  Granton  with  Burnt  Island,  being  broken, 
and  communication  between  these  points  being  com- 
pletely interrupted. 

The  Jersey  Cable. — The  recent  interruption  is 
the  Jersey  cable  appears  to  have  been  caused  by  s 
somewhat  unusual  kind  of  fault.  The  cable  parted 
near  the  shore ;  but  instead  of  an  **  earth  "  fault  being 
caused  thereby,  the  gutta-percha  closed  over  the 
broken  end  and  sealed  up  the  break,  thus  producing 
a  "  disconnection." 

A  Mysterious  Document.— In  1783  the  Freock 
Academy  of  Sciences  was  called  upon  to  examine  an 
invention  which  seems  to  have  anticipated  in  some 
way  the  electric  telegraph.  It  was  stated-  that  by  its 
means  a  message  could  be  transmitted  in  a  few  seconds 
over  a  distance  of  30  leagues  without  intermediate 
station.  Condorcet,  the  reporter  for  the  commission 
of  examination,  stated  that  the  system  was  ingenious 
and  practicable.  In  order  to  insure  the  rights  of  the 
inventor,  a  sealed  packet  containing  the  details  was 
deposited  with  the  Academy.  M.  Aglave  has  written 
to  inquire  whether  this  packet  ought  not  to  be  searched 
for  in  the  archives  of  the  Academy,  and  to  suggest  that 
now  that  a  century  has  almost  paned  since  it  was  de* 
posited,  the  rights  and  wishes  of  the  inventor  would  not 
be  outraged  if  it  were  to  be  opened.  The  administrative 
council  of  the  Academy  have  been  instructed  to  give 
\  the  matter  their  attention. — Mechanical  World. 
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The  Paris  Exhibition. — It  has  been  decided  that 
the  Paris  Exhibition  is  to]  close  on  the  ijth  of  the 
present  month. 

Thb  Shetland  Cable.— On  the  evening  of  the 
a6th  ult.  telegraphic  communication  between  the  main* 
land  and  Shetland  was  restored  after  an  interruption 
of  upwards  of  six  months. 

Underground  Telegraphs  in  Germany. — The 
system  of  underground  telegraphy  devised  by  Dr. 
Stephan,  Postmaster-General  of  uermany,  is  now  com- 
pleted. On  the  14th  of  March  1876,  the  first  line  of 
cable  from  Berlin  to  Halle  was  commenced,  and  on  the 
36th  of  June,  1881,  the  system  was  completed  by  laying 
the  cab^  from  Cologne  to  Aiz-la-Chapelle.  In  eighteen 
months  eighteen  lines  have  been  laid,  comprising,  ac- 
cording to  the  Algemeiner  AtiMeiger^  3f394  miles  of 
cable,  costing  30,200,000  marks  (;^i  ,5 10.000).  The 
18  lines  connect  aai  towns,  including  the  most  im- 
portant places  of  commerce  and  chief  fortifications  of 
the  German  Empire.  The  conductors  in  the  3,394 
miles  of  cable  have  a  total  length  of  23,213  miles.  The 
weight  of  the  materials  consumed  in  manufacturing 
theM  cables  was  12,825  tons,  consisting  of  10,165  ^^^ 
of  iron,  823  tons  of  copper,  837  tons  of  gutta-percha 
and  hemp,  and  3^3  tons  of  asphalte.  In  the  crossing 
of  rivers  70  cables  were  required. 

Dangerous  Telephone  Wires  and  Underground 
Lines. — An  inquest  has  been  held  in  Birmingham 
on  the  body  of  James  Trueman,  who  was  killed  by  the 
fall  of  a  chimney  stack  during  the  recent  gale.  It  was 
stated  that  a  wire  belonging  to  the  British  and  Irish 
Telephone  and  Electric  Works  Company  was  fixed  to 
the  chimney  in  question,  and  that  the  wire  broke  near 
to  the  stack.  A  builder  was  of  opinion  that  if  the  wire 
had  not  broken,  or  if  it  had  never  been  attached  to  the 
chimney,  the  stack  would  not  have  fallen.  The  jury 
returned  a  verdict  of  death  by  misadventtire,  but  added 
that  in  their  opinion  it  was  dangerous  to  the  public 
safety  to  fix  wires  to  chimney  stacks,  that  they  were 
surprised  that  the  Corporation  allowed  the  wires  to  be 
so  fixed  without  proper  supervision,  and  that  the  only 
safe  course  to  aidopt  was  to  carry  such  wires  under- 
ground. 

The  Society  op  Arts. — The  following  are  among 
the  papers  announced  to  be  read  during  the  next  ses- 
sion of  the  Society  of  Arts :  "  Telephonic  Communica- 
tion," by  Lieut.-Col.  C.  E.  Webber,  R.E.;  "The 
Storage  of  Electricity,"  by  Prof.  Sylvanus  Thompson, 
D.Sc.;  **  The  Distribution  of  Time  by  a  System  of  Pneu- 
matic Clocks,"  by  J.  A.  Berly,  C.E.  The  usual  short 
course  of  juvenile  lectures,  given  during  the  Christmas 
holidays,  will  be  by  Mr.  W.  H.  Preece,  F,R.S.,  the 
subject  being  **  Recent  Wonders  of  Electricity."  The 
following  papers,  which  indirectly  bear  more  or  less  on 
the  electric  light  question,  will  also .i}e 'read :  *'  The  Pro- 
duction and  Use  of  Gas  for  Purposes  of  Heating  and 
Motive  Power,'  by  J.  Emerson  Dowson ;  *'  Gas  for 
Lighthouses,"  by  John  Wigham  (illustrated  by  an  ex- 
hibition of  some  of  the  gas_  flames  and  apparatus  used 
in  lighthouses). 

.  The  Electric  Light  by  Tidal  Power. — At  a 
reoent  meeting  of  the  Bristol  Town  Council,  a  propo* 
sitton  was  submitted  to  utilise  the  rise  and  fall  of  the 
tide  on  the  Avon  as  a  motive  power  in  connection  with 
illuminating  the  city  by  the  electric  light,  but  it  was 
stated  that  a  committee  had  been  investigating  the 
merits  of  the  various  systems,  and  that  they  considered 
it  desirable  to  wait  their  further  development. 


Johnson's  Carbon  Telephonic  Transmitter. — 
The  Preston  Board  of  Guardians  have  selected  Mr. 
Johnson's  carbon  transmitter  for  the  line  of  telephonic 
communication  which  it  is  intended  to  establish  between 
Fulwood  workhouse  and  the  Union  offices.  This  instru- 
ment was  tested  against  the  Blake,  and  also  the  Gower 
transmitter,  and  found,  it  is  stated,  to  be  superior  to 
both. 

The  Electric  Light  at  Chesterfield. — In  con* 
sequence  of  the  success  of  the  experiments  made  in 
lighting  the  streets  of  Chesterfield  by  the  electric  light, 
the  Watch  and  Lighting  Committee  have  made  an 
arrangement  for  the  lighting  of.  the  town  for  one  year 
for  a  sum  less  than  that  paid  per  year  to  the  gas  com- 
pany by  a  considerable  amount. 

The  Electric  Light  in  Canada. — ^The  engineer 
of  Ottawa  has  reported  against  the  proposal  to  light 
the  city  by  electricity.  The  present  cost  of  doing  so 
by  gas  is  stated  to  be  ;f  2,546.  Electricity  generated 
by  steam  would  cost  ;f 4,960,  and,  if  water  power  were 
utilised,  ;f3,200. 

The  Electric  Light  in  Tvrkish  Lighthouses. 
— The  Turkish  Government  is  at  present  studying  the 
question  of  electric  lighting  of  the  lighthouses  along 
Turkish  coasts.  A  Frenchman,  M.  Michel,  has  been 
charged  with  the  erection  of  the  new  lighthouses  pro- 
jected on  the  shores  of  the  Red  Sea.  An  interaational 
commission  has  met  at  Constantinople  to  fix  the  tariff 
of  those  lighthouses,  which  are  greatly  required  for 
navigation. 

Influence  of  Elbctricitv  on  the  Growth  op 
THE  Vine. — M.  Macagno,  in  Les  Mondts^  states  that 
he  has  been  making  experiments  on  the  influence  of 
electricity  upon  the  growth  of  the  vine.  An  electric 
circuit  was  formed  by  copper  wire  between  the  extremity 
of  a  branch  bearing  fruit  and  its  origin  near  the  soil. 
More  wood  was  formed  in  the  branch,  which  contained 
less  potash  than  the  other  parts,  and  the  grapes  ripened 
more  readily,  containing  an  excess  of  sugar. 

The  Society  of  Telegraph  Engineers  and  of 
Electricians. — ^At  the  first  meeting  of  the  session, 
commencing  on  Thursday,  November  loth,  Mr.  John 
Alexander  Lund  will  read  a  paper  on  the  system  of 
synchronising  clocks  adopted  in  London  and  elsewhere, 
with  an  exhibit  of  a  complete  set  of  all  the  various 
instruments  connected  .with  its  working. 

Another  Application  of  Electricity. — The  news- 
papers mention  that "  what  is  supposed  to  be  an  infernal 
machine  of  rude  construction  has  been  found  on  the 
roof  of  the  Masonic  Hall  at  Dingwall.  It  is  inclosed 
in  a  small  wooden  box,  and  contains  a  roughly  modelled 
electric  apparatus  and  a  quantity  of  dynamite  or  other 
explosive  substance.  It  has  apparently  been  constructed 
by  some  person  acquainted  with  electricity. 

Electric  Communication  with  Lighthouses. — 
The  Lord  Mayor,  M.P.,  has  received  the  following 
letter  from  the  Prime  Minister : — "  10,  Downing  Street, 
Whitehall,  Oct.  31. — My  Lord  Mayor, — I  have  had  the 
honour  to  receive  from  you  a  copy  of  resolutions  passed 
by  a  meeting  held  at  the  Mansion  House  with  respect 
CQ  telegraphic  communication  between  lighthouses  and 
lightships  and  the  shore,  and  have  at  once  forwarded 
them  for  consideration  to  the  Board  of  Trade.—- 1  have 
the  honour  to  be,  my  Lord  Mayor,  your  most  faithful 
and  obedient  servant,  W.  E.  Gladstpne." 
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Telephonic. — Threatening  notices  having  been  sent 
Dy  the  United  Telephone  CompAny  to  the  subscribers  to 
the  Plymouth  Exchange,  counter-action  has  been  com- 
menced by  Mr.  Pope  Cox,  the  proprietori  who  lays  his 
damages  at  (we  hear)  ;(io,ooo.  In  reference  to  this 
matter  the  Post  Master  General  advertises  that  he  has 
at  present  licensed  no  other  exchange  than  that  worked 
by  Mr.  Cox. 

The  Lancashire  and  Cheshire  Telephone  Company 
(provincial  branch  of  the  United  Company  of  London) 
has  purchased  the  business  of  Messrs.  Moseley  and  Sons 
of  Manchester,  and,  we  are  informed,  has  appointed 
Mr.  Moseley  manager.     (Another  sale  effected  !) 

There  is  in  course  of  formation,  amongst  those 
interested  in  telephonic  inventions  other  than  Bell's  or 
Edison's,  a  syndicate  for  mutual  defence  in  "Telephone 
Infringement  "  law-suits.  Something  of  this  kind  was 
attempted  some  time  ago,  but  so  long  as  the  United 
Company  can  find  the  money  wherewith  to  buy,  unity  in 
defence  amongst  those  who  are  indifferent  whether 
their  money  is  made  alone  or  in  company  (so  long  as  it 
is  made)  is  almost  an  impossibility.  Most  men  will 
take  what  they  considers  their  price  and^-clear  out. 


itto  patents— 1881. 

4654.  "  Lighting  by  gas  and  electricity  combined." 
R.  H.  CourTenav.     Dated  October  25. 

4664.  "  Electrometers."  J.  Iuray.  (Communicated 
by  J.  C.  Carpentier.)     Dated  October  25. 

4670.  "  Improvements  in  metallic  pillar  posts  and 
columns  for  telegraphic  and  other  purposes  and  in  the 
machinery  employed  to  produce  the  same.**  R.  B«  Lee. 
Dated  October  25. 

4694.  "  Apparatus  for  actuating  signalling  apparatus 
on  railways  by  means  of  electncity,"  £•  Edwards. 
(Communicated  by  E.  Lesbos.)     Dated  October  27. 

4695.  "Method  and  means  for  utilising  electric- 
circuits  for  various  purposes,  such  as  telephonic  and 
telegraphic  communication,  controlling  or  synchronis- 
ing time  measures,  fire  or  burglar  alarm  systems,  and 
the  like."    W.  F.  Harnett.    Dated  October  27. 

4748.  "Galvanic  or  electric  batteries."  W.  R. 
Lake.  (Communicated  by  J.  F.  Aymonnet.)  Dated 
October  2g> 

4758.  "  Apparatus  for  the  transmission  of  vocal  and 
other  sounds."    F.  J.  Smith.    Dated  Octob^3i. 

ABSTRACTS    OF    PUBLISHED 

SPECIFICATIONS,   1881. 

768.  "Connecting  the  carbon  ends  to  conducting 
wires  in  electric  lamps."  E.  G.  Brewer.  (A  com- 
munication  from  abroad  by  Thomas  Alva  Edison.) 
Dated  Feb.  23.  6d.  Consists  in  uniting  the  carbon 
to  the  wires  in  any  suitable  manner,  and  then  electro- 
plating the  point  of  union,  thereby  making  permanent 
the  union  and  at  the  same  time  making  perfect 
electrical  contact  between  the.  carbon  and  the  con- 
ductors. 

879.  "Electric  light  signalling."  Arthur  Shippey. 
Dated  March  i.  4d.  Relates  to  improvements  in 
electric  light  signalling,  chiefly  applicable  for  use  at 
sea,  for  the  purpose  of  assisting  in.  the  saving  of  life, 
also  for  signalling  for  military  and  other  purposes.  A 
balloon  or  kite  has  suspended  from  it  an  apparatus 
provided  with  an  electric  light  lamp.  When  it  is 
required  to  give  a  siprnal  the  balloon  or  kite  is  allowed 
to  ascend  to  the  required  height,  which  maybe  regulated 


by  the  quantity  of  cord  or  wire  unwound  from  a  wind- 
lass. The  wire  or  cord  is  then  connected  with  the 
battery  or  other  generator  of  electricity  so  as  to  produce 
an  electric  light  m  the  lamp. 

894.  *'  Electric  lamps."  J.  J.  Sachs.  •  Dated  March  2. 
6d.  Relates  to  improvements  in  electric  lamps.  The 
two  carbons  are  placed  iniubes  arranged  side  by  side, 
either  vertically  or  at  an  angle,  with  the  bottoms  of  the 
carbons  resting  upon  a  plate  or  upon  the  side  of  a  bod/ 
of  a  globular  or  other  suitable  shape,  such  plate  or  body 
being  composed  of  asbestos,  porcelain,  or  other  suitable 
material.  At  the  point  of  contact  of  the  carbons  with 
the  plate  or  bod^,  the  latter  may  be  perforated  so  as  to 
admit  of  the  emission  of  the  light  whilst  preventing  the 
^  carbons  from  passing  through.  As  the  carbons  wear, 
'  they  descend  by  gravitation,  assisted  if  necessary  by  a 
weight  or  spring,  and  are  thus  always  maintained  in 
contact  with  the  plate  or  body  so  as  to  inrare  constancy 
and  uniformity  in  the  light. 

9x8..  "Producing  audible  sienals  on  railways  by 
electricity."  E.  Tver.  Dated  March  3.  8d.  Relates 
to  means  for  giving  audible  signals  which  may  serve  in 
lieu  of  the  usual  signals  when  these  are  obscured,  or 
which  may  be  employed  along  with  the  Wsible  signals 
as  additional  means  of  securing  the  driver's  attention. 
For  this  purpose  at  the  distant  signal,  or  preferably  at 
some  distance  in  advance  of  it,  a  gone  or  bell  is 
mounted,  having  its  hammer  worked  by  the  armature 
of  an  electro*magnet,  the  coil  of  which  is  intermittently 
excited  by  electrical  currents  transmitted  from  a  batteiy. 
These  electrical  currents  are  intermitted  by  means  of  a 
rotating  commutator  caused  to  revolve  by  clockwork, 
which  clockwork  is  kept  wound  up  so  as  to  be  ready  to 
start  when  required ;  for  the  purpose  of  starting  it,  an 
electrical  contact  apparatus  is  arranged  at  the  side  of 
the  rail  at  a  point  some  distance  in  advance  of  the  gong 
or  bell,  so  that  on  a  train  passing  this  point  it,  by 
depres»ng  a  trigger  or  by  causing  deflection  of  a  rail, 
effects  the  required  contact. 

925.  "  Telephone  transmitters.^  C.  Mosely. 
Dated  March  4.  6d.  Relates  to  the  construction  of 
apparatus  for  transmitting  sound  by  the  aid  of  electri- 
city, and  having  for  their  object  the  reduction  in  the 
amount  of  electrical  resistance  in  the  transmitter  and 
the  attainment  of  an  increased  intensity  of  sound  in  the 
receiving  instrument,  and  consist  in  the  emplojrment  of 
precipitated  sulphide  of  copper  in  a  loose  form  or  con- 
solidated by  pressure. 

977.  "  Electric  and  automatic  signalling  apparatus.'' 
Ernest  de  Pass.  (A  communication  from  abroad  by 
Hippolyte  Lebianc  and  Eugene  Victor  Achille  Loisean, 
botb  of  Paris.)  Dated  March  8.  6d.  Consists  in  the 
combination  of  various  apparatus,  which  together 
serve  as  a  novel  means  for  electric  and  automatic 
signalling  for  operating  the  signal  discs  on  railways, 
and  especially  those  discs  on  Leblanc's  system. 

991.  "  Galvanic  batteries."  George  F.  Rxdfbrn. 
(A  communication  from  abroad  by  Siegfried  Marcos, 
of  Vienna.)  Dated  March  8«  6d.  Relate  to  improve* 
ments  in  gal  vanic  batteries,  equally  applicable  for  military 
as  f or  domestic'purposes.  The  improvements  also  relate 
to  the  general  arrangement  of  the  parte  forming  the 
battery,  particularly  to  the  construction  and  employment 
of  what  may  be  termed  a  permanent  element,  and  of  a 
device  wherebv  the  usual  earthenware  porous  pote  now 
generally  employed  are  not  required.   {firovisientU  enly^ 

101 6.  <'  Veber-meters."  E.  G-  Brbwkr.  (  A  com- 
munication from  abroad  by  Thomas  Elvn  Edison.) 
Dated  March  9.  6d.  Relates  to  Apparatus  for 
measuring  an  electric  current.  One  part  of  the  inven* 
tion  for  this  purpose  consiste  in  deflecting  a  definite 
proportional  part  of.  the  current  to  be  measured  and 
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pufiof  it  thniugh  a.  ressel  parttalljr  filled  with  mt«r 
»Qd  flMtting  In  the  Mme  liquid.  The  witer  In  thft 
ven*1  it  OKompaMd  b^  the  cuTient,  and  the  gaset 
fonnad  diipUce  a  portion  of  the  water  in  the  vemel, 
leMening  iti  specific  gravity  and  causing  it  to  rise. 
The  rising  ol  the  Teisel  causes  the  Lifting  of  a  levei 
GODnected  with  a  registering;  mechanism,  lo  that  the 
Kmount  of  {|aies  produced  oeing  proportional  to  the 
current  passing  through  the  vessel,  and  this  in  turn 
proportional  to  the  main  eairent.  the  last  nsaf  he 
indicated  by  the  register.     Such  airangement  li  made 


ucdt  height  to  dose  an  electrical  circuit,  which  will  send 
B  current  through  ttte  gaset  and  explode  them,  so  that 
Uie^  will  be  re'composed  into  water  and  the  Teavl 
again  fall.  These  operations  being  repeated  lO  long 
>a  current  passes.  Figure  i  is  a  view  oi  an  appantns 
for  this  purpose ;  a  is  a  tank  of  water,  and  b  a  ressal 
also  containing  water  fioatiug  theiin  ;  l,  3,  is  the  main 
circuit  from  which,  by  means  of  the   resistance  placed 
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portion  of  the  current  is  deflected  into 

5,     This  circuit  pasiesthrough  the  water 

in  tne  vessel,  b,  and  returns  again  to  the  main  circuit. 

7,  3,  is  a  third  circuit  from  the  main  one,  and  is  broken 
at  the  contact  points,  a,  a',     c  is  the  top  of  the  tank, 

A.  It  supports  a  suitable  registering  apparatus,  e,  and 
theeontact  a',  and  thewires  of  the  circuit,  5,  6,  and  7, 

8,  passes  through  it.  Also  passing  through  c  is  the 
projection,  i,  which  extends  up  from  the  vessel,  B, 
operating  the  lever,  □,  of  the  registering  apparatus,  and 
terminating  in  the  contact  point,  a.  As  above  stated, 
in  consequence  oE  the  resistance,  E,  3  definite  portion  of 
the  current  is  deflected  from  the  main  current  into  the 
wire,  s,  and  passes  down  through  c  into   the  vessel, 

B.  The  lower  portion  of  this  current,  5,  6,  is  completed 
by  the  water,  and  the  current  in  passing  through  it 
decomposes  a  portion  thereof,  which  rises  in  a  gaseous 
form  to  the  surface.  A)  the  upper  portion  of  the 
vessel  becomes  filled  with  these  gases,  the  specific 
gravity  of  the  whole  is  lessened  and  the  vessel  rises, 
carrying  with  it  the  projection,  6,  and  thus  moving  the 
lever,  □,  which  operates  the  register.  When  the  upper 
part  of  the  vessel,  B,  ii  entirely  filled  with  the  gases  it 
rises  to  snch  a  height  that  the  contact,  a,  will  meet  a', 
and   close  the  circuit,  7,   8.     A  current  of  electricity 


immediately   passes    along   this   circuit    heatine   fhe 

platinum  coll,  x,  and  causing  by  explosion  the  re- 
composition  of  the  gases  into  water.  The  vessel,  B, 
then  falls  to  its  former  position,  re-opening  the  circuit 
7,  8,  and  the  current  a^in  passes  through  the  circuit, 
5,  6.  This  operation  is  of  course  continually  repeated. 
A  resistance  placed  at  k.'  prevents  the  passage  of  too 
large  a  current  of  electricity  through  the  circuit,  7,  8. 
Another  portion  of  this  invention  consists  in  an  arrange- 
ment for  measuring  an  electric  current  as  follows : — 
An  electric  depositing  cell  has  a  metal  lining  which 
forms  one  of  the  electrodes  thereof,  being  connected 
in  any  suitable  manner  with  one  of  the  leading  wires. 
The  other  electiade  is  a  piece  of  metal  suspended  within 
the  cell  by  a  springs,  the  stress  of  the  spring  being  so 
adjusted  that  the  metal  piece  will  be  sustained  at  the 
top  of  the  cell  when  there  is  a  minimum  of  deposition 
thereon,  while  the  maximum  of  deposition  will  cause  it 
to  sinlf  to  the  bottom.  An  index  arm  is  attached  to 
the  metal  piece  and  a  scale  prorided  in  connection 
therewith,  so  that  the  amount  of  deposition  will  be 
visually  indicated.  The  electrodes  are  also  connected 
with  a  registering  apparatus  and  circuit  reversers  which 
change  the  direction  of  the  current  through  the  celt, 
and  consequently  reverse  the  anode  and  the  cathode, 
Ki  the  metal  is  first  deposited  on  and  then  lemovtd 
from  the  metal  piece,  causing  it  to  rise  and  fall,  16  that 
the  registering  apparatus  works  wbeocrer  the  circuit 
is  reversed. 

1037.  "  Electric  lamps.''  J.  A.  BuiLr.  Dated 
March  10.  4d.  Consists  in  hinging  the  movable 
electrode  in  the  Jamin  lamp  by  means  of  a  spring 
instead  of  a  pivot.     (Premiional  anlji.) 

1040.  "Electric  Umps."  A.  A.  Common  and  H. 
F.  Joel.  Dated  March  10.  6d.  Relates  to  certain 
improrements  in  electric  li^  arc  lamps  or  regulators, 
and  also  to  improvements  in  the  oonstniction  of  incan- 
descent electric  light  lamps.  The  improvements  tn 
electric  light  arc  lamps  or   regulators   consists  essen- 


tially of  a  simple  device  and  apparatus  for' striking  and 
controlling  the  arc  actuated  ny  a  solenoid,  also  of 
various  devices  for  feeding  and  regulating  the  length  of 
arc  Figure  i  showsasectional  elevation  of  a  complete 
lamp,  and  figure  a  a  plan  of  mxd,«.    ^t.  Vi*  \«t-  m. 
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frame,  a,  is  mounted  on  bearings,  b,  a  pinion,  p,  and 
larre  disc  or  wheel,  d  ;  into  the  pinion,  p,  is  geared  the 
radc,  R,  to  which  rack  top  electrode,  B,  is  attached;  on 
the  other  end  of  the  rack,  r,  is  a  piston  head,  p,  which 
almost  fits  into  a  cylinder,  p>,  the  said  cylinder,  p^, 
beine  filled  whh  glycerine  or  other  fluid.  As  the  rack, 
R,  falls  the  glycerine  must  pass  through  the  orifices 
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sliown  by  dotted  lines  in  p,  and  so  retard  and  regulate 
the  fall  of  R.  On  the  axis  of  p  are  attached  two 
weighted  arms,  w,  between  which  arms  a  gripping 
lever,  l,  is  pivotted  at  I ;  the  said  arms,  w,  rest  upon 
the  adjustable  support,  s.  On  the  other  side  of  the 
box  is  an  electro-magnet  solenoid  coil,  m,  one  part  or 
section  being  wound  with  thick  wire  in  the  main 
circuit,  the  other  part  being  wound  with  fine  wire  of 
suitable  resistance  and  in  reverse  direction  to  the  thick 
wire  and  connected  to  shunt  across  the  arc  as  is  well 
understood.  In  the  centre  of  this  coil  is  an  iron  core,  c, 
he  bottom  end  of  this  core,  c,  being  connected  loosely  to 
the  end  of  gripping  lever,  u  At  the  bottom  of  the 
lamp  is  shown  the  globe,  g,  the  lower  electrode  b^,  the 
rames,  a^,  a*,  a*,  and  the  globe  holder,  g^,  with  an 
airrahgement,  ^,  g^,  for  lowering  the  globe.  The  action 
of  this  lamp  is  as  follows : — When  an  electric  current 
is  sent  through  the  thick  wire  coil  of  m,  it  passes 
through  the  carbons,  b  and  B^,  and  back  to  its  source, 
the  core,  c,  is  sucked  or  drawn  into  the  coil,  M,  and 
raises  the  lower  end  of  the  lever,  l,  causing  the  other 
end  to  move  on  the  pivot,  /,  grip  the  disc  d,  at  the 
point,  /^,  and  turn  the  pinion,  p,  this  raises  the  rack,  r, 
with  the  top  carbon,  B,  attached  and  so  strikes  the  arc. 
When  the  arc  becomes  too  long  the  action  of  the  thick 
wire  coil  on  m  is  weakened  and  the  shunt  coil 
stren^hened,  the  core,  c,  drops  again,  releasing  the 
erippmg  lever,  l,  from  d  and  allowing  the  rack,  r,  to 
fall ;  the  above  action  is  then  repeated,  and  so  on  until 
all  the  carbon  is  consumed.  The  disc,  d,  may  be 
milled  on  its  edge  if  desired,  and  two  sets  of  gear  with 
two  carbons  may  be  used  as  shown  in  plan,  figure  2,  or 
two  electro-magnetic  solenoids  arranged  side  by  side, 
the  essential  features  in  this  lamp  bemg  the  transfer- 
ring the  large  movement  of  the  solenoid  core  to  a  fine 
movement  of  the  carbon  by  means  of  the  disc  and 
gripping  lever  regulated  by  the  current  and  feeding  the 
carbon  down  as  required. 

X087.  "  Rotary  hawse  pipe  for  keeping  submarine 
cables  clear  of  the  cable  chains  when  the  ship  is 
swinging."  T.  Cockshott  and  H.  M.  GrOODMAN. 
Dated  March  14.  4d.  The  invention  consists  of  two 
rotating  hawse  pipes  contained  in  one  casting,  and 
carried  on  friction  rollers  or  other  suitable  beanngs  in 
flanges  or  framing  fixed  to  the  ship's  bow.  The  hawse 
pipes  consist  of  a  larger  and  smaller  one,  the  larger 
bemg  concentric  with  the  rotating  casting  and  intended 
for  the  sbip's  cable,  and  the  smaller  one  at  one  side, 


th^r  axes  being  parallel.  The  revolving  casting  is 
rotated  by  means  of  a  lever  or  levers  inserted  in  one  or 
other  of  a  Series  of  mortices  on  its  periphenr,  or  by 
spar,  or  bevel  gear  or  other  suitable  medumical  means. 

10^  "  Automatic  rapid  telegraphy."  B.  J.  B.  Mills- 
(A  oooimunication  from  abroad  by  W.  A.  Leggo,  of 
Hartadale,  America.)  Dated  March  14.  Sd*  The 
object  of  this  invention  is  to  furnish  a  s^rstem  of  aoto- 
matic  rapid  telegraphic  transmission  lo  whidi  one 
machine  may  be  used  both  for  the  preparation  for 
transmission,  and  for  the  transmission  of  messages. 

1097.  "Voltaic  batteries,  &&"  ]•  H.  JoHNSOir. 
(A  communication  from  abroad  by  La  Soci^t^  Anonyne 
la  Force  et  la  Lumi^re  Soci^tf  Gen^rale  d'Electricit^,of 
Paris.)  Dated  March  14.  6d.  Relates  to  electric  or 
voltaic  batteries,  and  it  consists  in  the  employment  in 
the  construction  of  the  said  batteries  ot  vessels  or 
receivers  made  narrow  at  the  lower  part  and  wide  at  the 
upper  part,  the  said  vessels  being  filled  with  a  suitable 
liquid  and  superposed  in  any  desired  number  and 
arranged  in  such  a  manner  that  each  vessel  is  immers^ 
to  a  certain  extent  in  the  liquid  contained  in  the  vessel 
next  below  it,  as  hereinafter  described. 

1x07.  "Electrical  bath  apparatus."  W.  R.  Lake- 
(A  communication  from  abroad  by  Basile  Barda,  of 
Vienna.)  Dated  March  14.  6d.  Relates  to  an  im- 
proved electrical  bath  apparatus  suitable  for  public 
CMithing  est^lishments,  or  other  hydrotherapeutic  in- 
stitutions and  for  private  houses. 

1 1 19.  "Telegraphy."  Sydney  Pitt.  (A  comma- 
nication  from  abroad  by  Orazio  Lugo,  of  New  York.) 
Dated  March  15.  zed.  Relates  to  electric  circuits  for 
telephonic  or  telegraphic  transmission,  and  the  improves 
ment  consists  in  a  novel  organisation  of  the  conductor, 
composing  said  circuits,  whereby  interference  arising 
from  action  and  reaction  upon  each  other  of  derived  or 
induced  currents  is  prevented. 

1384.  "  Electric  lighting  apparatus."  W.  R.  Lake. 
(A  communication  from  abroad  by  Alfred  G.  Holcombc, 
of  America.)     Dated  March  29.    6d.    Relates  to  im- 


provements in  electric  lighting  apparatus.     Figure  1  is 
a  side  elevation  partly  in  section  of  an  electric  lighting 
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Kpparatua,  in  which  the  current  ii  divided  to  •ctualt 
inJcpendeDt  feeding  and  sre-fonniDg  dnicfM.  The 
electric  current  Iron  the  (eBcrator  is  divided  at  j,  and 
"-— igh  two  iodepMident  dfcuitt,  i  and  3.    The 


, J  thrpwfa , , 

circuit,  3,  iadtidei  the  two  parallel  flat  coila,  /*  and/*, 
and  ii  alnjadoeedj  and  the  other  circuit,  1,  inclada 
the  aoleooidi,  wt,  m',  and  the  carbons,  ■,  a',  and  ii 
doled  4nl7  when  the  earboni  are  in  contact,  or  when 
the  arc  ia  producad  between  their  enda.  The  whole  of 
tfaa  current  Gnt  naitei  through  the  two  flat  ooile,  f*  end 
/*,  thus  initantlj  releaiinK  the  brake  wheel,  «,  and 
allowing  the  rod,  c,  and  caAon,  m,  to  fall  nntil  arreeted 
by  the  carbon,  a' ;  the  circuit,  including  the  lolenoida, 
m,  ■(',  and  the  carbon*,  a,  a',  is  thereby  closed,  and  the 
greater  part  of  the  current  pusea  through  it,  as  it* 
refinance  it  ranch  leM  than  that  ot  the  circuit,  a.  The 
solenoid,  h',  ii  now  attracted  within  the  solenoid,  m, 
•gainst  the  action  of  the  spring,  h,  drawing  the  carbon, 
a*,  with  it  from  the  carbon,  a,  and  forms  the  electric  arc 
between  the  ends  of  the  carbons.  The  upper  carbon,  a, 
is  now  held  up  bj  the  brake  devices,  f,  t\  a*  the  spring, 
k.  is  adjusted  to  ^pose  the  mutual  attraction  of  the 
flat  coils,/',  and/*,  due  to  the  amount  of  the  current 
now  passing  through  them. 

3943.  "  Electro-magnetic  motors."  Svdniy  Pitt. 
(A  communication  from  abroad  by  Moses  Gerrish 
Farmer,  of  America.)  Dated  July  5.  6d.  Relate*  to 
certain  improvements  in  electro  magnetic  motors,  in 
which  the  ends  of  an  electro -magnetic  coil  or  helix  are 
nnited  just  before  the  connection  between  the  helix  and 
the  electrical  generator  is  broken,  whereby  the  spark 
due  to  the  discharge  of  the  extra  or  induced  cunent 
from  the  coil  is  prevented. 


€Hb  ItoitB. 


Old  Broad  Street,  November  3rd,  1881 . 

Thb  WesT  India  and  Panama  Tbleoraph  Compahv, 
LiHiTED. — The  ninth  ordinary  general  meeting  of  the 
members  of  this  company  was  held  to-day  at  the 
Cannon-street  Hotel.  The  report  o(  the  directors,  sets 
lorth  the  accounts  for  the  six  months  ending  ^oth  June, 
1881.  Theamonnttocreditofievenueis /41,3034s.  id., 
which  includes  ^£1,535  16s.,  interest  received  from 
underwriters  in  respect  of  insurance  on  the  s.s. 
Inveiligator.  The  expenses  have  amounted  to 
^39,366  12*.  8d.,  leaving  /i  1,936  lis.  jd.,  which,  with 
the  balance  of  1,956  5*.  9d.  from  last  half-year's 
account,  makes  a  (oial  of  /13,89a  17s,  ad.,  out  of  which 


shares,  amounting  to  /5,t84  gs.,  and  to  carry  the 
balance  to  current  half-year's  account.  The  traffic 
receipts  for  the  half-year  are  practically  the  same  as 
those  for  the  corresponding  period,  the  revenue  of  both 
periods  having  been  affected  by  interruptions.  All  the 
stations  of  the  company  are  now  telegraphically  con- 
nected, and  the  only  cables  interrupted  are  the  original 
Jamaica -Santiago  and  Jamaica -San  Juan  sections, 
which  are  duplicated.  These  cables  are  in  courw  of 
repair-  The  directors,  from  the  experience  they  have 
gradually  obtained,  have  had  in  contemplaiioo  the 
deviation  of  those  sections  of  cable  which  have  fre- 
quently failed  over  the  same  ground.  Most  of  the 
necessary  sounding*  to  ascertain  if  safer  route*  could 


be  selected  bate  been  completed  by  H.M.S.  A«- 
t»mt,  aitd  the  company's  s<s-  DiMtaa  et  MmH- 
berougk.  One  of  the  most  important  of  the  cieviatians 
proposed,  vii.,  that  of  the  St.  Thomas-St.-Kitts  eabk, 
was  carried  out  by  the  company's  b.i.  Qra^Ur  in 
September  last,  with  an  expenditoie  of  about  fis  knots 
of  cable.  The  whole  of  the  detailed  reports  of  aDond^ 
ingi  have  not  yet  been  received,  but  there  is  reason  to 
hope  that  safer  roates  can  in  some  cases  be  found,  and 
that  the  effect  of  the  deviations  will  be  to  reduce  the 
chances  of  interruption.  Three  hundred  knot*  of  cable 
have  been  ordered,  which  will  be  ready  for  despatch  to 
the  West  Indies  in  January  next.  The  7  per  cent. 
debentures  of  the  company,  amounting  to  /iO,aoo, 
became  due  on  ist  Mav  lasL  £4.400  of  these  were 
renewed  at  6  per  cent.,  the  remainder  have  been  retired, 
and  ^36,600  debentures  have  been  issued  on  the  terms 
staled  in  the  circular  of  35th  June  last,  making  the  total 
issue  of  debentures  to  date  £35,000  at  6  per  cent,  per 
annum.  The  director*  proposed  that  Mr,  Grosvenor 
should  visit  the  West  Indies  again  Ibis  Antamo  to  con> 
tinue  the  negotiations  for  increase  of  subsidies,  and  to 
endeavour  to  secure  unanimity  in  the  decisions  of  the 
Governments ;  but  the  prevalence  of  ^llow  fever  in 
many  of  the  colonies,  and  the  quatantme  regulations 
arising  therefrom,  interposed  obstacles  to  Iravdling 
from  island  to  island  and  necessitated  the  postpone- 
ment of  Mr.  Grosvenor's  visit.  The  ne^tiation*  have, 
however,  been  cooCinued  by  letter,  and  It  is  und— ** 
that  the  Secretary  of  State  for  the  colonies  h> 
municated  with  the  several  Governments,  recoi 
ing  a  conference  of  delegates  to  consider  the  telegraph 
question.  Applic;ition  for  a  subsidy  has  also  been 
made  to  the  Government  of  France,  and  is  under  the 
consideration  of  the  Ministry.  Mr.  C.  W.  Earic,  the 
chairman,  said  that,  compared  with  the  gloomy  period 
18  month*  ago,  their  position  had  improved,  for  they 
were  able  to  pay  their  preference  shareholders  a 
dividend.  There  was,  he  was  glad  to  say,  no  inter- 
ruption in  communications  ;  but  he  was  sorry  to  say,  on 
the  other  hand,  that  some  of  ihe  colonies  had  refused 
subsidies.  With  respect  to  France,  it  was  proposed  to 
lay  before  the  Assembly  a  proposition  to  pay  the 
company  a  subsidy  of  £4,000  a  jrear.  There  was  00 
doubt  that  the  colonies  were  anxious  for  direct  lines  to 
this  country.  The  ships  of  the  company  had  been  well 
employed,  and  had  only  been  in  harbour  for  the  time 
necessary  tor  repairs.  The  first  duty  was  to  maintain 
the  lines,  and  if  that  was  done  public  feeling  in  the 
West  Indies  would  improve  in  their  favour.  Since  the 
issue  of  the  report  the  directors  had  placed  the  remaining 
£50,000  to  debentures.  He  moved  the  adoption  of  the 
report.  A  discussion  followed  at  the  close  of  which 
the  report  was  adopted. 

BkAZILIAN       SuBXARINB       TcLeORAPH       COHPAHV, 

LmiTBD.— The  sixteenth  half-yearly  ordinary  meeting 
of  the  shareholders  in  the  above  company  was  held 
October  ifith  at  the  City  Terminus  Hotel,  under  the 
presidency  of  Viscount  Monch  (the  chairman  of  Ihe 
company).  The  report  of  the  directors  for  the  half 
year  showed  that  t>ie  revenue  amounted  to  £86,017, 
the  working  expenses  to  £12,710,  leaving  a  balance  of 
£73,307,  to  which  was  added  £34,310.  the  undivided 
prohls  to  31st  December  last,  making  a  total  of 
£107,617.  After  deduciing  income  tax  £1,107,  there 
remained  a  balance  ot  £106,510,  A  third  interim 
dividend,  amounting  to  £19,500,  had  been  distributed, 
leaving  the  sum  of  £87,000,  for  appropriation.  The 
directors  now  declared  a  final  dividend  of  3s.  per  share, 
making  a  tntal  of  6  per  cent,  for  the  year,  and  the 
paymentof  a  bonusof  35.,  which  together  would  amount 
to  £33,500,  being  a  distribution  in  the  aggr^ate  of 
7  per  cent  tor  the  year,  leaving  a  balance  of  £54,310, 
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of  which  £sOfCXX}  had  been  added  to  the  reserve  fund, 
increasing  that  fund  to  j£345,349f  leaving  ;^4,5io  to  be 
carried  forward.    The  chairman,  in  movingthe  adoption 
of  the  report  and  statement  of  accounts,  said  he  would 
trouble  the  shareholders  with  but  very  few  remarks  on 
the  present  occasion,  for  the  simple  reason  that  he  had 
a  very  short  story  to  tell.     Referring  to  the  table  at  the 
bottom  of  the  report  showing  the  receipts  every  year 
since  the  cable  commenced  operations,  he  thought  the 
facts  there  disclosed  were,  to  say  the  least,  not  un- 
satisfactory— (hear,  hear).    Beginning  with  the  receipts 
of  the  year  1874-5  ^^  /i  28,000,  they  kept  creeping 
gradually    up    every    year    until    they    amounted    to 
j(i67,ooo    in    the    present    year.     He   did  not  think 
that   could    be    otherwise   than    satisfactoiy    to    the 
shareholders.      It    showed    the    sound    and    gradual 
increase  in  the  receipts  of  the  cable,  and  that  was  com- 
bined with  a  gradual  increase  in  what  they  had  often 
had  some  discussion  about  in  that    room,  viz.,    the 
reserve  fund,  which  now  stood  at  the  present  price  of 
the  investments   in  their   ledger.     That,  of    course, 
included  the  ;C50,ooo  which  it  was  proposed  to  put  in 
the  reserve  fund  for  the  past  3rear.    There  was  another 
subject  in  connection  with  the  receipts  which  was  also 
satisfactory,  and  that  was  that  the  gradual  increase  in 
the  receipts  and  reserve  fund  had  been  accompanied 
by  a    gradual  contemporaneous  increase  in  the  net 
receipts  of  the  shareholders.     Last  year  they  paid  a 
dividend  of  6  per  cent. ;  this  year  they  declared  7  per  cent. 
As  soon  as  the  board  were  ^satisfied  that  they  could  give 
them — ^not  7  but  20  per  cent. — consistently  with  the 
maintenance  of  their  concern,  they  Mrould  give  them 
every  shilling  they  earned,  but  they  considered  it  was 
absolutely  necessary  to  lay  up  in  order  to  secure  the 
permanence  of  their  dividend.    Turning  to  the  other 
side  of  the  account,  he  said  the  expenditure  for  the 
past  half-year,  as  compared  with  the  previous  half-year, 
showed  an   increase  of   £g6j.      That    increase  was 
exclusively  confined  to    the  stations  out  of   London. 
The  general  expanses  in  London  showed  a  decrease 
^^    £S9-     The    increase     in    the    out    stations    was 
brought  about    by   certain   special    payments,   which 
must  recur    after    certain    periods    of      time,    but 
which  did  not  recur  every  year.    That  was  due  to  the 
fact  that  they  had  spent  £454  ^^r  new  furniture,  and 
they  had  paid  a  sum  of  money  to  the  Brazilian  Govern- 
ment for  the  importation  of  those  articles  into  the 
Brazils.    There  had  also  been  a  new  Government  tax 
imposed  at  Pemambuco  and  Lisbon,  which  accounted 
for  about  ;^I20  more.     Turning  from  the  accounts,  he 
paid  a  brief  tribute  of  respect  to  the  memory  of  his 
late  colleague,    Mr.  W.   H,  Clark.      There  was  one 
other  point,  standing  there  as  he  did  as  the  represen- 
tative of  their  managing  body,  upon  which  he  ought 
to  touch.     He  alluded  ,to  the  fact  that  a  diminution  of 
the  insulation  had  taken  place  in  one  of  the  three 
sections  in  which  their  cable  was  divided,  as  follows : — 
From  Lisbon  to  Madeira,  from  Madeira  to  St.  Vincent 
and  Cape  de  Verde,  and  from  St.  Vincent  to  Pemam- 
buco. ^  The    cable,    however,    was  working  perfectly 
well ;  it  was  carrying  all  the  messages  they  wanted, 
but  there  was  undoubtedly  this  depreciation  in  the 
insulation.    Experiments  had  been   made,   tests  had 
been  applied,  with  the  result  that  the  flaw  had  been 
localised   and  calculated    to   exist  somewhere   about 
30  miles  from   Pemambuco,    in   water  of   not  more 
than  14  or  15  fathoms.    The  repair  of  the  cable  was  as 
certain  as  if  it  were  lying  on  the  floor  of  that  room, 
but  it  was  a  mere  question  of  time  and  expense.    They 
had  sent  out  directions  to  work  the  cable  as  long  as 
it  would  hold,  and  in  the  meantime  they  were  doing 
there  business  and  taking  their  receipts  just  as  they 
did  before.     Having  assured  them  that  there  was  not 
the  least  cause  for  alarm,  he  concluded  by  moving  the 


adoption  of  the  report,  which  was  seconded  by  Sir 
James  Anderson  (vice-chairman),  and  upon  being  pat 
to  the  meedng  was  declared  onanimonsly  carried.  The 
dividend  was  then  declared,  and  Sir  Thomas  Pairbaira, 
bart«,  having  been  duly  elected  a  director  of  the  com- 
pany, a  shareholder  rose  and  put  several  questions. 
The  chairman,  in  reply,  having  reminded  the  hon.pro- 
prietor  that  his  remarks  were  out  of  order,  said  witfa 
regard  to  the  three  sections  it  was  quite  plain  that  any 
one  of  these  sections  might  give  out,  but  the  other  two 
would  remain  in  full  working  order.  He  declined  to 
answer  the  next  question,  which  had  reference  to  the 
reserve  fund.  They  had  the  exclusive  right  of  carrying 
messages  to  the  Brazils  for  nearly  twelve  years  more. 
The  usual  compliment  to  the  chairman,  directors  and 
officers  of  the  company  brought  the  meeting  to  a  close. 

Edison  Gowbr  Bell  Telephone  Compakt  or 
Europe. — We  are  informed  that  a  new  company  (with 
a  capital  of  ;£50O|O0o)  for  working  the  telephone  in 
most  of  the  principal  countries  of  Europe  has  been 
registered  under  the  above  title,  with  Colonel  Gounod 
as  chairman. 

Indo-European  Telegraph  Company. — Direct 
communication  with  India  by  the  Indo-European  line 
is  at  present  interrupted  from  this  country  owing  to 
the  breakage  of  the  submarine  cable  between  England 
and  Germany.  The  line  is,  however,  working  as  usoa! 
in  connection  with  the  Continent  of  Europe. 

The  following  are  the   final  quotations  of  stocks  and 
shares  for  Nov.  3rd.: -^Anglo-American,  Umiied,  52!* 
53;   Ditto,  Preferred,  81^-82^;  Ditto,  Deferred,  23^-24; 
Brazilian    Submarine,   Limited,  iil-iif-;   Brush  Ught, 
£4    paid,    7^-8^;   Ditto,    ;fxo   paid,  16-17;    Electric 
Light,     i-xi;     Consolidated     Telephone     Cooistniction, 
i-xl;     Cuba,     Limited,     9§-io;     Cuba,     Limited,    10 
per   cent.    Preference,    16-17;    Direct    Spanish   Limiied, 
S'Sii    Direct    Spanish,    10    per    cent.  Preference,    14^ 
X5i;    Direct   United  States  Cable,   Limited,    1877,  xot- 
IX  ;   Debentures,    1884,   100-103;   Eastern  Limioed,  lo- 
xoi;   Eastern  6  percent.  Preference,  13-13^;  Eastern,  6 
per  cent.  Debentures,  repayable  October,  1883,   xoo-iQj; 
Eastern  5  per  cent.  Debentures,  repayable  August,  iSSji 
X00-X03 ;    Eastern,  5   per   cent.,    repayable  Aug.,  X8991 
105-108;    Eastern   Extension,  Australasian  and'CtdUt 
Limited,  II -I xi;  Eastern  Extension,  6  per  cent.  Debentnic, 
repayable  February,  1891,  1 08-11  x;  5  percent.  Aastnlian 
Gov.  Subsidy  Deb.  Scrip,  1900,  102-105 ;  Ditto,  icgismed, 
repayable  1900,  102-105  ;  Ditto,  5  per  cent.  Debsntore, 
1890,  99-102;   Eastern  and  South    African,  Limited, 
5   per  cent.   Mortgage  Debentures,  redeemable  1900. 
102-105 ;    Ditto,  ditto,   to  bearer,   xoa-105  \   Gennas 
Union  Telegraph  and  Trust,  lo^-tof ;  Globe  Ttiegraphaad 
Trust,  Limited,  6f-6t;  Globe,  6  per  oent.Preterence,  ia|-l2ti 
Great  Northern,   Iif-X2i;  5  per  cent.  Debentures,  103* 
106;  India  Rubber  Company,  24-25  ;  Ditto,  5  per  csnt 
Debenture,  X04-105;   Indo-European,  Limited,   27i-28|i 
London  Platino- Brazilian,  Limited,  4^-5 ;   Medittfiansia 
Extension,  Limited,  2^-3 ;  Mediterranean  Extension,  8  pa 
cent.  Prefierenoe,  9^-10;  Oriental  Telephone,  i-^ ;  Reuki'i 
limited,  12-12^;  Submarine,  290-300;  Submarine  Scrips 
sf-2|;  Submarine  Cables  Trust,  97.100;  United  Tele- 
phone, -— ^ ;  West  Coast  of  America,  Limited,  4i^t; 
West  India  and  Panama,  Umited,   if-a;  DittOi  6  per 
cent.  First  Preference,  7^-8 ;  Ditto,  ditto.  Second  Piefewnee, 
6i-6f;*i  Western  and  Brasilian,  Limited,  6i-7i ;  Ditlo^  6  per 
cent.  Debentures  « A,"  110-115;  Ditto,  ditto,  ditto,  ''B,*' 
98-102;  Western  Union  of  U.  S.  7  percent.,  i  Mortgage 
(Building)   Bonds,   123*128;    Ditto,  6  per  eent.  Sieriinf 
Bonds,  104-107;  Telegraph  Construction    and    Mainl^ 
nance,  Lin&ited,  QlSi^2j\;  Ditto,  6  per  tent.  Bonds,  104-108; 
Ditto,  Second  Bonus  Trust  Certifieates,  if-i|. 
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^THE  ELECTRICAL  EXHIBITIONS. 

Within  two  days  of  this  date  the  grand  display  of 
electrical  inventions  now  at  the  Palais  de  I'lndustrie, 
will,  so  far  as  the  public  are  concerned,  be  termi- 
nated. The  highest  praise  is  due  to  all  who  have 
taken  a  share  in  its  promotion  and  management  ; 
to  M.  Cochery,  M.  Berger,  and  M.  Breguet,  the 
greatest  credit  is  due,  for  their  enterprise  and 
lUlI;  and  of  the  British  Commission  also,  much 
might  justly  be  said  in  praise  of  the  way  in  which 
their  difficult  work  has  been  accomplished,  for  all 
the  members  thereof  worked  right  earnestly  and 
well.  Lord  Crawford,  Professor  Hughes,  and  Mr. 
Aylmer,  have  indeed  been  most  indefatigable  in 
their  eflforts  to  make  the  exhibits  of  their  nation  in 
erery  way  worthy  of  it,  and  the  thanks  of  the 
elecdical  community,  we  think,  will  be  freely 
accorded  to  them  for  the  success  so  ably  obtained. 
And  now,  as  the  electric  luminaries  of  the  Paris 
Exhibition  cease  to  shine,  our  thoughts  begin  to  be 
occupied  by  the  on-coming  exhibition  in  the  great 
holiday-making  palace  on  the  Sydenham  Hills. 

After  the  meeting  on  the  24th  October  we  wrote 
that  there  was  every  probability  of  the  exhibition 
being  a  success,  and  what  we  wrote  then  we  fancy 
will  be  found  correct  when  everything  is  ready. 
December  will  probably  be  past  before  much  is 
placed  before  the  public  gaze ;  but  the  idea  of  the 
directors  is,  we  understand,  to  let  the  exhibition 
gradually  expand,  and  thus  leave  it  open  to 
exhibitors  to  supplement  the  exhibits  displayed  at 
the  commencement.  There  seems  to  be  but  little 
or  no  doubt  that,  from  the  directors'  point  of  view, 
so  far  as  the  electric  light  exhibition  is  concerned, 
the  success  must  be  great.  From  the  electrician's 
stand-point,  however,  it  may  be  different.  The 
management  make  no  secret  that  the  shillings  are 
what  they  cater  for,  and  that  they  care  little  for 
exhibits  which  are  not  considered  by  them  attrac- 
tive to  the  public.  An  instance  was  cited  by  a 
▼eiy  prominent  gentleman  to  show  how  necessary 
it  was  to  exclude  some  of  the  exhibits  which 
obtrusive  (?)  inventors  were  desirous  of  displaying. 
We  quote  as  closely  as  possible  from  his  words ; 
they  were  as  follows  : — "  Now,  we  have  had  an 
application  from  some  people  who  want  to  exhibit 
gas  through  which  they  pass  an  electric  current. 


and  by  so  doing  get  more  light.  It  is  not 
electricitv,  and  we  cannot  therefore  admit  it ; 
the  line  must  be  drawn  somewhere ! "  We 
could  not  but  feel  that  this  gentleman  was  not  to  be 
congratulated  on  his  discretionary  qualifications,  for 
if  a  given  amount  of  gas  and  electricity  will  give 
more  light  when  combined  than  when  used 
separately,  to  demonstrate  this  fact  to  the  public 
would  for  them  have  an  immense  attraction,  and 
consequently  for  the  Cr}'stal  Palace  Exhibition  be 
of  great  value. 

We  merely  mention  this  as  an  indication  of  the 
spirit  in  which  the  exhibition  is  being  inaugurated. 
Another  sign  of  this  spirit  is  the  omission  of  what 
was  displayed  under  Class  16  at  the  Paris  Exhibition, 
namely,  "  Bibliographie,  Histoire." 

Why  the  directors,  having  first  made  their  pro- 
gramme, should  ask  the  gentlemen  who  form  the 
honorary  council  of  advice  to  associate  themselves 
with  such  an  exhibition  we  cannot  see,  unless  it  be 
merely  by  way  of  advertisement.  Nor  can  we 
perceive  the  fairness  of  the  appeal  to  "  the  City 
companies  and  the  public  generally  "  to  give  prizes 
because  "of  the  public  advantages  likely  to  accrue." 

The  public  are  not  all  shareholders  ! 

It  cannot  be  allowed  that  the  Crystal  Palace  is  the 
best  place  in  or  near  London  for  such  an  exhibition : 
this,  partly  because  it  is  essentially  a  place  for 
pleasure-seekers  and  not  for  scientific  thinkers,  and 
also  because  of  the  £  s.  d.  way  in  which  it  is  under- 
stood the  directors  usually  regard,  and  rightly  so,  their 
business,  and  also  partly  by  reason  of  its  distance 
from  the  metropolis.  Another  element  likely  to 
prove  disadvantageous  is  that  of  time;  the 
Exhibition  will  probably  be  found  to  come  too 
soon  after  that  at  Paris  to  attract,  as  the  latter 
did,  electricians  from  every  civilised  land.  Indeed 
it  seems  to  us  on  consideration  that  the  new 
venture  must,  to  prove  the  success  we  wish  it, 
be  regarded  as  a  great  competitive  exhibition  of 
electric  lights  for  the  purpose  of  advertising  those 
lights,  and  perhaps  as  a  gigantic  bazaar  and  mart 
at  which  electrical  toys,  &c.,  may  find  a  sale. 

We  doubt  not  that  thus  far  the  Exhibition  will 
answer  the  purport  of  the  C.  P.  directors,  but  we  can 
only  regret  that  those  gentlemen  who  have  nominally 
been  asked  to  advise  the  directors  had  not  been 
invited  to  do  so  before  the  programme  had  been 
definitely  laid  down,  so  that  an  electrical  display 
with  the  widest  possible  scope  and  interest  might 
have  been  held,  and  not  one  limited  by  the  main 
desire  to  attract  so  many  thousands  of  the  British 
public  at  one  shilling  admission.  For  it  must  be 
borne  in  mind  that  by  having  an  exhibition  of  the 
kind  all  too  soon  and  under  such  conditions,  it 
must  militate  against  the  cV\A.tkQ,<t,%  q'I  \iO^<^\Ti%  ^^^ 
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even  more  perfect  than  that  of  Paris,  later  on,  and, 
moreover,  which  might  have  found,  and  we  hope 
will  find,  a  temporary  home  in  the  more  congenial 
surroundings  (from  a  scientific  point  of  view)  of  South 
Kensington.  Should  this  hope  be  consummated 
we  trust  the  arrangements  will  be  directed  from  their 
commencement  by  gentlemen  interested  truly  for 
the  advancement  of  electrical  science  and  in 
scientific  and  technical  education.  Originating  with 
such  promoters,  the  affair  will  be  above  the  suspicion 
of  other  than  high  class  aims,  and  the  promoters 
cannot  well  afterwards  be  placed  in  the  position  of 
effigies  intended  only  to  move  when  the  wires  arc 
pulled  by  those  who  look  only  for  their  own  special 
advantage  in  getting  up  the  show. 

As  regards  the  Crystal  Palace  Exhibition,  we 
think  now,  as  we  did  when  we  wrote  of  the  meeting 
at  the  Mansion  House,  that  the  pecuniary  success 
of  the  display  may  be  great;  but  the  more  we  hear 
of  the  method  of  conducting  the  whole  preliminary 
arrangements,  the  more  are  we  enlightened  as  to 
its  non-scientific  aim,  and  as  to  the  nature  of  the 
advantages  of  such  an  exhibition  to  the  electrical 
profession. 


THE  PARIS  ELECTRICAL  EXHIBITION. 


FOREIGN   SECTIONS. 


Rossi's  Apparatus  for  the   Continltal  Regis- 
tration OF  Sis  MIC  Earth  Waves. 

Italy, 

This  apparatus,  which  is  shown  by  the  figure,  has 
four  parts — the  first  of  these  is  called  the  "  Proto- 
sismograph"  and  its  arrangement  is  as  follows: — A 
seconds  pendulum  provided  with  a  very  heavy  bob 
is  tied  by  silk  cords  to  four  posts  corresponding  to 
the  N,  s,  E,  and  w  points  of  the  compass.  These 
cords  are  of  such  a  length  that  needles  placed  at  their 
centre  cause  them  to  form  an  angle  of  155°.  By 
this  arrangement  each  horizontal  undulation  of  the 
pendulum  becomes  transformed  into  a  vertical 
movement  of  the  needles  of  three  times  the  ampli- 
tude. Consequently,  since  the  needles  are  connected 
above  to  little  metallic  spirals  of  great  flexibility, 
their  vertical  movements  close  four  electric  circuits 
each  time  that  their  points  touch  the  mercury  con- 
tained in  four  little  cups  immediately  beneath  the 
points.  In  this  way  it  is  possible  to  distinguish  by 
means  of  a  registering  apparatus  each  half  oscillation 
of  the  pendulum,  and  consequently  the  direction  of 
the  first  movement. 

The  second  portion  of  the  apparatus  is  called  the 
"  Microsismographr  This  has  the  same  mechanical 
combination  as  the  foregoing  instrument,  but  the 
silk  cords  are  connected  to  four  pendulums,  of 
different  lengths  to  the  centre  one.  Since  these 
pendulums  have  different  times  of  oscillation,  it 
follows  that  at  some  time  or  other  two  pendulums 
approach  one  another,  and  consequently  that  there 
is  an  increase  in  the  number  of  the  needles  that 


make  contact.  The  apparatus  is  thus  able  to  register  \ 
pendulous  movements  of  the  very  smallest  degree. 
Besides,  the  existence  in  the  apparatus  of  five 
pendulums  of  different  lengths  gives  it  the  property 
of  responding  to  sismic  waves  of  different  veloci- 
ties. Experiments  made  since  1876  have  shown 
that  this  apparatus  is  invaluable  for  sismological 
purposes,  smce  it  can  trace  out  an  actual  curve  of 
the  microsismic  and  sismic  disturbances. 

The  **  Registering  apparatus"  consists  of  a  clock- 
work movement  which  causes  a  paper  band  to 
move  beneath  pencils  which  are  joined  to  five  levers, 
each  movable  by  the  action  of  a  separate  electro- 
magnet. Four  of  these  magnets  correspond  to  the 
four  circuits  of  the  protosismograph ;  the  fifth  is 
worked  only  by  the  microsismograph.  In  this  last 
instrument  it  would  be  useless  to  have  more  than 
one  pencil,  for  being  subject  to  a  variety  of  ex- 
tremely slight  movements,  their  direction  would  be 
inappreciable. 

The  "  Sismic  microphone^*  which  forms  the 
fourth  part  of  the  apparatus,  should  be  very 
firmly  rooted  to  the  ^ound,  and  should  have 
at  the  same  time  in  its  vibrating  part  a  great 
inertia  in  order  to  be  insensible  to  load  disturbances. 
Moreover  it  should  be  very  steady  in  its  working. 
With  this  view  it  is  simply  a  metallic  swing  with  a 
screw  to  regulate  its  sensibility;  the  whole  is 
mounted  on  a  stone  table  like  a  paper  press.  The 
little  square  metallic  support  which  acts  as  a  spring 
is  for  the  purpose  of  supporting  an  ordinary  wateh. 
By  this  arrangement  the  only  part  of  the  apparatus 
required  for  the  watch  is  in  a  condition  of  such 
sensibility  as  to  be  capable  of  showing  in  the 
telephone  the  "tick-tick"  of  the  watch.  This 
^'tick-tick"  is  of  great  importance  in  sismic 
observations. 

De  Gevter's  Multipolar  Electric  Motor. 

Belgium, 

This  apparatus  is  shown  in  longitudinal  elevation 
by  fig.  I  (drawn  to  the  scale  of  o.^'^so  to  i  metre)  y 
it  is  composed  of  three  parts  :  ist,  a  rotatory  appa- 
ratus with  multipolar  electro- magnets  (not  shown  m 
the  figure)  ;  and,  a  fixed  multipolar  apparatus,  a  ;< 
3rd,  a  commutator,  T.  '  >  j 

The  "Electro  Magnetic  Multipolar  Rotatory  Ap-.^ 
paratus  "  is  formed  of  an  axle,  a,  a  (fig.  2),  of  softj*! 
iron  whose  end  portions  are  of  a  smaller  diameter^  ] 
than  the  middle.  On  this  axle  are  fixed  six  plaW  \ 
of  soft  iron,  tf,  3,  c,  d,  e,  f  (fig.  3),  forming  between*'  " 
them  six  equal  angles  of  oo^  These  plates  are. 
rectangular  in  form  (p,  p*,  fig.  3),  their  greatest; 
length  being  parallel  to  the  centre  axlei 

At  the  lower  part,  to  the  right  and  left,  the  plates  ■ 
carry  projections  m,  m',  which  are  fixed  to  oomt-^  ' 
ponding  projections  on  two  wheels  R,  s  and  r',  a^ 
these  wheels  being  fixed  on  to  the  axle.  A,  a.  ^ 

On  these  plates  and  along  their  longer  length  are, 
wound  a  number  of  turns  of  insulated  copper  wire 
of  about  I  millimetre  diameter.    The  wire  beiiig' 
parallel  to  the  axis  of  the  apparatus,  the  induodve. 
action  of  the  current  which  circulates  in  the  wimi. 
magnetises  the  plates,  so  that  their  outer  edge*  :. 
become  poles  of  one  kind  and  their  inner  edges.-  ^ 
poles  of  the  reverse  polarity.    The  same  wire  is  * 
wound  successively  on  all  the  plates,  but  so  that^ 
the  alternate  plates  only  have  the  same  polarity. 
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The  axis  of  the  system  is  supported  at  c  and  c  ; 
(fig.  I)  by  frames.    At  each  end  of  the  apf>3ratus  ; 
and  between  the  supports,  c,  c,  and  the  wheels,  '■ 
R,  s,R',  s',  are  two  brass  ferrules,  v,v"  (figs.  1  and  a), 
insulated   from  the   axis  by  a    ring   of    insul.iting   j 
material.     One  extremityof  the  wires  on  the  plates 
is  connected  to  one  ferrule,  and  the  other  end  to   I 
the  second  ferrule.      During   tlie  rotation    of  the 
apparatus  the  circuit  is  closed  with  respect  to  the 
poles  of  a  source  of  electricity,  through  the  inter- 
vention of  two  springs,  l,  l'  (lig.  i),  which  press 
against  the    ferrules.      The  machine  thus   con- 
structed is  under  the  best  conditions  for  magnetisa- 


developed  in  them.  Moreover,  the  attraction  ii 
Still  more  augmented  by  the  peculiar  form  giveoto 
the  plates.  Finally,  the  multiplicity  of  poles  illowi 
of  the  better  utilisation  of  the  magnetic  actions,  10 
which  we  shall  refer. 

The  "  Electro- Magnetic  Multipolar  Fixed  Appi- 
ratus"  is  based  on  the  same  principle  ss  tb« 
foregoing  apparatus,  and  together  with  it  formitlw 
complete  motor.  It  is  formed  of  a  drum  of  smng 
sheet  iron  (fig.  4),  bent  to  a  prismatic  shape,  with 
twelve  equal  sides;  on  the  inside  faces  or  this  prism 
are  fixed  six  plates  of  soft  iron,  similar  to  those  of 
the  muttipol.-tr  bobbins.    These  plates  are  placed  in 


lion.  In  ordinary  electro -mag  nets  the  inductive 
action  of  the  electric  current  is  only  exercised  from 
the  outside  to  the  inside ;  in  the  De  Geyter  appa- 
ratus, the  angular  space  comprised  between  two 
consecutive  branches  of  the  bobbin  being  suffi- 
ciently confined,  the  electric  current  circulating 
■round  one  or  other  of  the  plates  serves  also  to 
induce  an  effect  in  the  neighbouring  plates,  and 
this  action  acts  preciselj-  in  the  same  way  as  does  the 
corrent  on  the  plate  which  is  induced  by  this  external 
action.  Still  further,  the  lower  extremities  of  the 
plates  being  firmly  connected  to  an  axisof  soa  iron, 
and  being  in  close  proximity  to  each  other,  and 
theae  extremities  bemg  of  opposite    polarity,  the 

JlatM  are  in  a  highly  bvourable  condition  for 
arwg  the    maximum    amount     of    magnetism 


the  plane  of  the  generator  and  of  the  axis  of 
the  cylinder  inserted  in  the  prism ;  they  fbnB 
between  them  six  equal  angles  of  60°.  To  the  fbut 
angles  of  each  of  these  branches  (fig.  5),  then  ate 
fixed  four  projections,  M,  u',  m'',  k",  which  lit 
screwed  on  brats  squares,  soldered  to  the  inude 
partition  of  two  frames  of  the  same  metal,  phced 
in  front  of,  and  also  behind,  the  drum  and  the 
plates  ;  the  profile  of  this  arrangement  is  indicated 
in  fig.  4.  Tnese  frames  keep  the  branches  in  por- 
tion, and  form  the  base  of  the  machine. 

An  insulated  copper  wire  is  wound  a  greatnumbet 
of  times  round  the  plates,  in  the  same  way  si  oa 
the  multipolar  bobbins  of  the  rotatory  poitionof 
the  machine. 

The  general  managemeDt  of  the  apparatus  is  u 
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foUowa  :— The  motor  is  Tormed  of  a  multipolar 
electro-magnetic  bobbin,  placed  in  the  axis  of  a 
fixed  multipolar  electro- magnetic  apparatus  (fig.  4); 
the  frames,  q,  t,  and  q',  t',  Iccep  the  drum,  a, 
and  the  electro- magnets  together  (fig.  i),  whilst  the 
■apports,  D  and  d',  of  the  ends  of  the  multipolar 
boDDini  are  solidly  screwed  on  a  strong  base,  f,  P 
■<fig.  i).  At  one  of  the  extremities  of  the  axis  of 
the  rotatory  bobbin  is  fixed  a  pulley,  z,  by  means  of 
vhich  power  is  transmitted  from  the  machine  ;  at 
the  other  end  of  the  axis  a  small  toothed  wheel,  f, 
ii  fixed  which  actuates  a  commutator. 

When  an  electric  current  circulates  in  the  two 

Erti  of  the  motor,  each  of  the  poles  of  the  rotatory 
bbins  become  placed  between  two  consecutive 
poles  of  the  fixed  apparatus,  consequently  each 
be  attracted  by  one  and  repelled  bv  the  1 
the  magnetic  polarity  of  the  fixed  poles  are  rev 
alternately.    Since  the  two  forces  are  in  the 
direction,  they  assist  each  other,  and  as  the  maf 
nactions  of  all  the  extremities  arc  also  all  ii 
same    direction,    the    movable  system   is  n 
round  by  all  the  attractions  and  all  the  repulsi< 


e  other,  for 


the  apparatus.  The  poles  of  the  moi-able  bobbin 
tend  to  come  to  rest  opposite  the  poles  of  the  fixed 
bobbins,  but  the  inertia  of  the  mass  carries  them 
beyond  this  position,  and,  moreover,  the  current 
circulating  in  the  bobbins  is  interrupted  for  an  ex- 
tremely short  time  at  the  moment  when  the  mov- 
able branches  pass  before  the  fixed  branches.  The 
current  in  the  multipolar  movable  magnet  circu- 
lates always  in  the  same  direction,  but  is  reversed 
in  the  fixed  magnets  each  time  that  a  movable 
bobbin  passes  »  fixed  one.  This  reversal  of  the 
current  la  effected  hy  means  of  the  commutator. 

The  magnetic  actions  exert  themselves  at  a  large 
number  of  surrounding  points,  and  consequently 
the  arrangement  is  very  favourable  to  produce  a 
sood  effect,  especially  as  the  attracting  and  repel- 
ling surfaces  are  of  great  length.  Moreover, 
it  is  well  known  that  the  intensity  of  the 
magnetic  attractions  and  repulsions  is  inversely 
proportional  to  the  square  of  the  distance.  Now 
this  distance  being  always  very  small  in  the  Dc 
Geyter  apparatus,  in  consequence  of  the  multiplicity 
of  the  poles,  it  follows  that  the  actions  are  exerted 
always  under  very  favourable  conditions.  Still 
more,  there  is  an  advantage  which  is  not  met  with 


in  any  other  motor,  namely  that  all  the  electro- 
magnets act  usefully,  not  merely  one  at  a  time, 
but  all  together ;  no  portion  of  the  magnetic 
actions  is  lost,  whilst  in  all  other  systems  these 
forces  are  only  utilised  to  a  partial  extent  in  doing 

In  order  to  make  the  machine  work,  it  is  only 

necessary  to  send  an  electric  current  through  the 
insulated  wire  of  the  two  portions  of  the  apparatus, 
and  to  stop  it  the  circuit  has  merely  to  be  broken. 
The  stoppage  thus  obtained  is  not  instantaneous, 
but  it  can  be  made  so  by  employing  a  RhumkorfT 
commutator,  or  other  means  of  reversing  the 
current  in  the  rotary  bobbins  without  altering  that 
in  the  fixed  ones.  The  movable  extremities  then 
repel  the  fixed  poles  as  they  approach  them,  and 
attract  as  they  recede.  They  thus  act  in  the  reverb 
direction  to  that  in  which  the  machine  turns,  and 
consequently  must  arrest  its  action.  The  reverse 
current  thus  used  should  not  be  allowed  to  circulate 
for  any  length  of  time,  else  the  motion  becomes 
reversed  instead  of  merely  arrested.  The  machine 
once  set  going  alwavs  runs  with  a  uniform  velocity 
as  long  as  the  work  done  does  not  alter ;  this 


F;a.  s- 

velocity  can,  however,  be  modified  at  will  by  means 
of  a  rheostat  Inserted  in  the  circuit. 

It  may  be  remarked  that  the  De  Geyter  machine 
can  be  employed  as  a  current  generator,  but  its 
principal  use  is  as  an  electric  motor.  There  are 
several  reasons  why  the  latter  use  is  the  more 
preferable  of  the  two  :  the  rotatory  bobbins  which 
are  employed  possess  all  the  qualities  of  the  Siemens 
bobbin,  and  have  besides  several  advantages  over  the 
latter ;  in  fact,  with  the  same  quantity  of  electricity 
the  power  obtained  with  the  De  Geyter  bobbin  11 
stated  to  be  much  greater  than  that  from  the 
Siemens.  The  latter  cannot  give  as  good  results, 
since  its  dimensions  are  necessarily  restricted  ;  if  it 
were  constructed  of  a  great  size,  the  acting  distance 
of  the  poles  would  become  too  great  to  give  a  good 
effect ;  if,  on  the  other  hand,  it  were  made  small, 
then  the  time  for  the  magnetisation  to  become 
effective  would  be  too  shorL  In  the  De  Geyter 
machine  it  is  possible  to  adopt  large  dimensions, 
without  inconvenience  nor  loss  of  power,  for  the 
arrangement  is  not  limited  to  six  branches,  but  can 
have  as  many  as  necessary,  in  order  that  the  pull 
bettveen  the  poles  may  be  at  as  short  a  distance  a 
possible. 
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The  Gulchbk  Electric  Lamp. 
The  Go Icher  electric  lamp.nliich  is  shown  by  figs. 
I  and  2,  is  distineuished  by  its  simplicity.  Its  action 
depends  on  an  almost  forgotten  principle  of  regula- 
tion, that  of  the  magnetic  pressure-brake  ;  this  prin- 
ciple has  been  applied  very  successfully.  The  novel 
and  ingenious  arrangement  of  the  lamp  is  as  fallows, 
(fig.    1)  : — The  upper  and  lower  carbon  holders 


and  the  other  is  drawn  downwards  by  the  iron,'^ 
fixed  to  the  case,  tbui  producing  the  mn ' 
As  the  carbons  bum  away,  the  magnet,  , 
back  again  by  the  spring,  and  finally  is  brongtil 
close  to  the  peg,  l,  where  under  normal  circuin- 
Stances  it  remains  quiet  during  the  whole  time  tf 
combustion.  If  in  consequence  of  the  furtfaeraw' 
sumption  of  the  carbon  rods  the  current  i 
weakened,  the  magnet,  d,  lets  the  rod,  f,  go,  uu 


are  connected  together  by  means  of  cords.  The' 
upper  holder,  f,  made  of  iron,  mores  in  front  of 
ao  electro- magnet,  d,  which  revolves  on  c.  The 
tno  polar  surfaces  of  the  latter  are  rounded  in 
circles  whose  centres  lie  in  c.  By  means  of  a 
spring,  the  tension  of  which  is  regulated  by  the 
lever,  k,  the  electro-magnet  is  pressed  against  the 
peg,  L.  When  a  current  passes  through  the  lamp 
the  0D«  pole  of  the  magnet  holds  th«  rod,  ?,  fast, 


the  carbons  approach  each  other.  In  order  to  pre- 
vent the  movements  of  the  electro-magnets  being 
t(X)  violent  on  lighting  the  lamps,  or  under  other 
abaormal  circumstances,  the  regulating  pole  of  the 
electro-magnet  is  provided  witn  a  amajl  mugnetic 
brake,). 
The  GQIcher  lamp  acts  so  well  that  no  fluctoa- 
' "■         riiows  the 


tion  of  the  light  is  perceptible.     Fig.  3 
new  model  ofthe  lamp  in  elevatton. 
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The  arrangement  of  the  lamps  in  the  circuit  is 
the  most  remarkable  feature  in  the  whole  system. 
We  see  here  for  the  first  time  an   automatic  re- 
gulator which  without  differential  bobbins^  &c,,  can 
Be  applied  to  the  production  of  several  lights  from 
a  single  source  of  electricity.    If  we  suppose  two 
of   the    lamps  above-described    introduced    in   a 
parallel  position  between  the  poles  of  a  source  of 
electricity  it  will  be  plain  that  the  one  lamp  regu- 
lates the  other.    Let  lamp,  a,  be  kindled  by  closing 
its  circuit,  then  when  the  second  circuit  of  the 
lamp,  B,  is  closed  the  main  current  (which  is  ren- 
dered stronger  by  the  double  closing)  is  divided 
into    two    branches.     The    branch    which    flows 
through  the  lamp,  b,  is  stronger  than  that  of  a,  be- 
cause in  b  the  carbon  points  touch  each  other,  and 
the  resistance  in  this  branch  is  feebler  than  in  the 
other.    As  a  consequence,  the  lamp,  b,  is  brought 
into  action  by  the  energetic  action  of  the  electro- 
magnet, which  withdraws  the  carbon  points  from 
each  other,  whilst  in  lamp,  a,  in  consequence  of  the 
decrease  of  this  branch  of  the  current  the  carbon 
points  are  approximated^  and  so  the  light  is  ren- 
dered stronger.      Thus   each   lamp  regulates   the 
other  and  consequently  itself,  so  that  in  a  very 
short  time  they  are  brought  into  complete  equi- 
librium. 

The  advantages  of  a  ^ood  parallel  circuit  arrange- 
ment and  of  Uie  application  of  currents  of  great 
quantity  are,  that  the  light  produced  is  of  a 
yellowish  or  white  colour  without  the  violet  or  blue 
cast  of  the  light  of  currents  of  high  tension ;  the 
regulators  on  account  of  their  simplicitv  can  be 
produced  cheaply,  and  any  number  of  the  lanips  can 
be  extinguished  and  rekindled  without  aflfeccing 
the  rest.  The  attention  required  for  the  lamps  when 
in  use,  and  even  contact  with  uncovered  parts  of  the 
conduction,  is  free  from  danger. 

The  arrangement  for  effecting  an  equal  distri- 
bution of  the  current  among  the  lamps  is  as 
follows  : — As  soon  as  the  number,  n,  of  the  lamps  to 
be  supplied  from  the  machine  is  known  and  the 
total  length  of  the  conductor,  the  diameter,  d,  of 
the  conductor  for  the  total  current  is  calculated. 
Then  a  diameter^  d,  is  calculated  according  to  the 
formula. 
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and  a  cord  is  formed  of  n  wires  of  the  diameter,  d, 
the  section  of  which  taken  together  is  equal  to  the 
section  of  a  single  wire  of  the  diameter,  d.  This 
cord  is  connected  with  the  one  pole  of  the  source 
of  electricity  {e.g.,  the  positive),  and  led  to  the  first 
lamp,  where  one  wire  branches  off,  passes  through 
the  lamp  and  is  then  led  on  parallel  to  the  remaining 
n — I  wires ;  at  the  second  lamp  a  second  wire 
branches  off  from  the  cord  and  after  it  has  passed 
through  the  lamp  is  united  with  the  wire  coming 
from  the  first  lamp.  Going  on  in  this  manner  the 
whole  of  the  wires  are  at  last  united  together  again 
in  a  cord  of  n  wires  which  returns  to  the  negative 
pole  of  the  source  of  electricity.  In  this  manner 
the  resistance  for  each  lamp  is  of  the  same  value. 

The  "Gfllcher  dynamo  machine"  is  almost  iden- 
tical in  principle  with  the  "  Schuckert  '*  (see  Tele- 
graphic Journal,  Aoril  ist,  1879),  and  the 
difierences  which  exist  between  the  two  are  hardly, 
we  think,  in  favour  of  the  former. 
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The    India-rubber,  Gutta-percha,   and    Tele- 
graph Works  Company. 

We  are  compelled  to  leave,  until  our  next  issue, 
through  an  accident  to  the  manuscript,  the  con- 
tinuation of  the  notice  of  this  company's  exhibit. 


ON    THE    PRACTICAL    MEASUREMENTS     OF 
ELECTRICAL  MAGNITUDES. 


By   W.  n.   PREECE,  F.R.S.,   Electrician  to  the   G€neral   Post 

Oriice.  London. 


I.  All  our  ideas  of  magnitude  of  any  kind  are  simply 
conceptions  of  the  comparison  of  some  well-known 
magnitude  with  that  whose  dimensions  we  wish  to 
estimate.  Painters  invariably  put  living  fissures  into 
their  pictures,  to  enable  the  spectator  to  U>rm  some 
conception  of  distance,  by  comparing  the  well-known 
human  forms  with  trees,  valleys,  or  hills.  The  human 
form  thus  becomes  a  rough  standard  of  reference. 
But  the  engineer  and  the  physicist  must  be  exact ; 
their  standards  of  reference  must  be  something  fixed 
and  determined.  Questions  of  distance  are  determined 
by  reference  to  the  "metre"  or  "foot;"  questions  of 
mass  to  the  "  gramme  "  or  "  pound  ;  "  questions  of  tifiU 
to  the  "  hour  "  or  "  second."  Every  accurate  system 
of  measurement  means  the  direct  comparison  of  the 
magnitude  to  be  measured  with  another  of  the  same 
kind  and  of  given  determined  dimensions,  which 
becomes,  for  that  kind  of  magnitude,  the  standard  of 
reference,  and  to  which  a  distinguishing  name  is  given. 

2.  The  relative  magnitude  of  the  quantity  to  be 
measured  and  its  standard  of  reference  is  the  ratio  of 
the  undetermined  to  the  determined  magnitude,  and 
this,  in  fact,  is  its  numerical  value^  for  it  indicates  the 
number  of  times  the  first  magnitude  contains  the 
second.  Hence  the  standard  of  reference  is  the 
"  unit,"  for  in  any  numerical  comparison  it  is  in- 
dicated by  I,  or  unity,  while  the  other  quantity  is 
indicated  by  the  number  of  times  this  named  unit  is 
contained  in  it. 

If  we  have  two  distances,  the  one  of  which  we  will 
indicate  by  d  and  the  other  by  d,  their  relative  magni- 


«  « 


tude  is  expressed  by  the  ratio  -    and  if  we  make  d  one 

d 

metre  then  the  ratio  becomes  -  or   simply   d,  d  being 

the  numerical  value  or  the  number  of  metres  contained 
by  the  distance  to  be  measured. 

3.  It  is  customary  to  express  physical  quantities  of 
all  kinds  by  letters  of  the  alphabet,  but  it  is  important 
to  bear  in  mind  that  letters  can  only  be  used  where  the 
quantity  represented  can  be  arithmetically  represented 
by  a  number.  Letters,  in  fact,  simply  represent 
numerical  values.  When  we  say  "let  the  time  be  T," 
we  use  T  in  place  of  some  undetermined  arithmetical 
number  of  units — seconds  or  minutes,  or  hours,  as  the 
case  may  be ;  or,  when  we  say,  "  let  the  mass  be  m,''  we 
mean  m  grammes,  or  pounds,  or  tons,  as  the  case  may 
be,  M  being  any  number  whatever.  We  cannot 
measure  one  physical  quantity  by  the  units  of  another 
physical  quantity ;  we  cannot  measure  distance  by 
seconds,  or  mass  by  metres.  Hence  when  we  express 
any  physical  law  by  an  algebraical  equation,  such,  for 
instance,  as  Ohm's  celebrated  law — 

K 
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where  c  represent!  the  current  al  electricily  flowing,  e 
the  electromotive  force  or  the  power  proJtclng  it, 
and  R  the  tesistancs  or  obstruction  to  its  flow. 

We  can  make  no  use  wh«tever  oE  such  an  equation, 
Dnless  ite  can  give  numerical  values  to  these  letters 
which  have  reference  to  the  same  system  of  units.  IE 
t  be  measured  in  terms  of  the  cells  oE  a.  given  battery, 
and  R  in  terms  oE  some  given  length  of  wire,  the  re- 
sult is  valueless  as  an  exact  arithmetical  expression  of 
the  value  of  c.  Without  a  definite  and  determined 
system  of  units,  algebraical  formula  like  the  above  are 
were  shorthand  expressions  of  physical  laws  and  facts; 
with  such  a  system  they  can  become  capable  of  com- 
parison and  measurement.  Without  a  proper  system 
of  units  the  foimula^ 


simply  expresses  the  broad  Eact  determined  by  Ohm, 
that  a  current  of  eteclricity  varies  directly,  as  the 
electromotive  Eorce  producing  it  and  inversely  as  the 
resistance  opposing  its  flow.     With  a  proper  system  oE 

flowing  when  we  change  either    the  electron  olive  force 

4.  There  must  be  as  many  different  units  as  there 
are  different  kinds  of  magnitudes  to  be  measured,  but 
there  are  only  three  arbitrary  units  which  by  mutual 
consent  have  to  be  accepted  as  fixed  ot  determined,  and 
these  are  usually  e/ie  mean  solar  sieond,  the  metre  and 
the  gramme,  each  of  which  admits  of  direct  com- 
parisoD,  precise  measurement,  simple  reproduction,  and 
easy  verification. 

It  happens  that  physical  and  dynamical  quantities, 
such  as  those  that  enter  into  electrical  questions,  can 
be  expressed  in  terms  of  either  or  all  of  these  units  oE 
time,  apace,  and  mass.  Hence  these  units  are  called 
fvtiiiimental. 

Any  system  oE  measurement  based  directly  on  funda- 
mental units  is  said  to  \>e"absolule,"  a  most  unfortunate 
oame  which  means  nothing,  and  which  alone  has  tended 
to  deter  many  from  endeavouring  to  comprehend  a 
system  that  is  not  only  necessary,  but  is  really  simple.' 
Invariable  would  have  been  a  much  better  title  than 
absolute,  for  the  second,  metre,  gramme  once  having 
been  determined  upon  are  fixed  and  invariable.  Dyna- 
iHi'c  would  have  been  better  still,  but  absolute  is 
however  an  accepted  term,  and  the  system  of  units 
derived  directly  from  these  fundamental  units  of  length, 
mass,  and  time  is  said  to  be  the  metrical  absolute  system. 
An  absolute  system  is  not  confined  to  the  metre, 
gramme,  and  second.  The  fundamental  units  may  be 
X\tt  foot. pound,  and  seconJ.  Such  a  system  is  called  the 
British  absolute  system.  Indeed,  the  units  o£  length, 
mass,  and  time  may  be  anything  we  please,  but  they 
mast  remain  invariable  Eor  that  system. 

5.  Force  was  defined  by  Newton  as  that  which 
produces  or  tends  to  produce  motion.  In  gravity, 
electricity,  and  magnetism,  it  takes  the  form  of  attrac- 
tion or  a  repulsion.  Thui  bodies  fall  towards  the 
earth,  through  the  mutual  attraction  oE  the  earth  and 
the  body.      Bodies  oppositely  electrified  approach  each 


repulsion.  Now  the  magnitude  of  these  forces  of 
gravity,  electricity  and  magnetism  can  be  measured  by 
the  rate  at  which  bodies  effected  by  them  would  move 
iE  Ere^  or,  in  other  words,  by  the  space  they  would  pass 
over  in  >  given  time.  Thus  gravity  is  found  to  eiert  a 
force  in  a  body  in  the  neighbourhood  of   Paris  free  to 


r<d  by  Giuninhi 
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Eall  which  at  the  end  oE  one  second  would  genera  . 
velocity  of  g'Sl  metres  per  second.  Forces  are  thai- 
fore  measured  by  the  velocities  they  impart  to  hodits 
on    which    they  are    impressed.      A   velocity  is   lengtii 

Eassed  over  in  a  given  time.  One  metre  passed  orct 
y  one  gramme  in  one  second  would  be  tue  result  tj 
unit  force.  Hence  unit  Eorce  is  defined  u  that  font 
which  if  applied  upon  a  gramme  far  one  sei 
generates  a  velocity  of  one  metre  per  second.  In  lii* 
sense  gravity  is  a  force  which  equals  9'8i  times  "abn. 
lute"  force,  for  it  generates  at  the  end  of  one  Secoadl 
velocity  of  9*81  metres  per  second.  If  the  motion  of  1 
gramme  mass  under  such  a  force  be  resisted,  we  have 
a  pressure  analogous  to  weighs,  weight  is  the  meason 
of  the  force  of  gravity  upon  matter.  Thus  the  weigU 
of  unit  mass  is  9'Si  metrical  absolute  units  of  weight 
If  the  resistance  of  a  Eorce  be  overcome,  if,  for 
instance,  a  kilogramme  be  raised  perpeodicaUrly  oat 
metre  high  against  the  attraction  of  gravity,  or  if  two 
similar  magnetic  poles  be  pressed  towards  each  otkei 
against  their  mutual  force  of  cepuUion,  somethinehal 
been  accomplished — in  other  words,  work  has  nen 
done.  The  power  ofdoing  work  is  termed  energy,  and 
the  amount  of  energy  expended  is  measured  by  tbe 
distance  through  which  a  Eorce  acts.  Thus  unit  of 
work  or  of  energy  is  defined  as  that  done  by  unit  Eorce 
acting  through  unit  space.  One  kilogramme  raised 
one  metre  is  called  a  kitogramme-metrr,  and  it  li 
equivalent  to  i)'St  metrical  absolute  uniU  of  mnk. 
The  common  unit  in  England  is  called  a  Jbat-pnni. 
which  is  ~  of  a  kilogram  metre. 

Energy  expended  in  any  other  Eorin  than  thai  of 
useful  work  usually  takes  the  form  of  heat.  Thus  the 
presence  of  heat  is  not  only  an  indication  oE  the  ei- 
penditure  of  energy,  but  it  is  another  measure  of  tb 
amount  expended. 

This  metrical  absohite  ^stem  has,  howerer,  certain 
inconveniences  of  a  practical  nature  attached  to  it 
which  have  forced  physicists  and  engineer*  to  madifT 
and  simplify  it  Eor  ordinary  use.  The  metre  has  been 
found  too  large,  and  the  centimetre  has  been  adopted 
instead,  as  the  unit  length.  Hence  we  have  a  system 
modilied  from  the  metrical  absolute  system  which  for 
brevity  is  called  the  c.  g.  s.abieliile  tysltm;  c  g.  9. 
being  the  initials  of  centimetre,  gramme,  and  second. 
In  this  c,  g.  s.  absolute  system  the  unit  of  force  b 
called  t/ie  "  dytie,"  and  the  unit  of  work  and  energy, 
the  "  erg."  The  chief  reason  that  led  to  the  acceptance 
of  the  centimetre  is  the  simplification  it  introduces  ia 
indicating  the  numerical  value  of  the  densities  si 
different  materials.  In  this  system  the  specific  giavi^ 
of  water  and  its  density  are  the  same,  while  in  the 
metrical  absolute  system,  the  one  is  one  million  time* 
the  other. 


r  original  scheme,  adopted  as  unit  length  one  earth 
quadrant  (10,000,000  metres),  as  unit  time:— one 
second  ;  —  as  unit  mass  : —  the  thousand- millionth  part 
of  a  milligramme.  Weber  adopted  the  millimetre  as 
unit  length,  and  the  milligramme  as  the  nnit  mass. 
But  the  c.  g.  s.  system  has  tHJw  been  very  generally 
adopted,  and  it  is  hoped  that  it  will  become  interaa- 
tional  and  therefore  universal.  It  expresses  in  definite 
and  untEorm  measure  all  the  dynamical  relation)  of  the 
physical  forces.  It  is  a  scientific  and  natural  iptem, 
embracing  the  conception  of  work.  Hence  it  shonld 
be  called  the  dynamical  system  ef  units.  The  numeri- 
cal values  obtained  are  the  same  in  whatever  cooatiy 
the  obsetvatioDS  are  made,  and  they  are  independent 
of  the  apparatus  used.  It  has  thus  bound  together  in 
one  homogeneous  whole  all  tbe  sciences,  and  the  unit* 
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of  force  and  energy  are  the  golden  bands  that  have 
effected  this  desirable  union. 

The  immense  advantage  which  such  a  system  offers, 
besides  its  independence  of  instrument,  is  the  abolition 
of  numerous  co-eRicients,  and  the  laborious  calculations 
that  they  entail,  which  are  required  to  express  magni- 
tudes in  the  language  and  system  of  one  country,  and 
to  translate  them  to  that  of  another.  The  almost 
universal  acceptance  of  the  French  decimal  system  has 
not  only  paved  the  way  for  this  desideratum  but  has 
rendered  it  practical  and  possible.  The  confusion  that 
arises  in  comprehending  the  various  national  systems 
for  representing  lineal  dimensions,  scales  of  tempe- 
rature and  weights  have  only  to  be  experienced  to  be 
condemned. 

7.  Fortunately  in  electricity  there  was  no  system  to 
be  superseded,  for  none  existed.  It  only  needed  a 
proper  absolute  system  to  be  proposed  tor  it  to  be 
adopted ;  bat  even  now  a  practical  system  remains  for 
consideration,  for  the  c.  g.  s.  absolute  system  is  not 
universal,  nor  is  the  nomenclature  general  even  in 
England. 

O.  An  absolute  system  of  units,  pure  and  simple, 
though  theoretically  perfect,  is,  unfortunately,  not 
practical  without  modification.  A  system  has  to  be 
derived  from  the  absolute  system  to  make  it  practical. 
With  any  system  there  must  be  excessively  large  and 
excessively  small  numbers,  and  the  selection  of  any 
particular  derived  system  is  in  reality  the  choice  of 
evils.  For  instance,  the  absolute  unit  of  electrical 
resistance  is  so  small  that  it  is  far  below  the  reach  of 
our  apparatus,  and  to  make  it  practical,  or  to  bring  it 
within  the  sphere  of  our  instruments,  we  have  to 
multiply  it  one  thousand  million  times.  Again,  one 
English  foot-pound  is  13,560,000  times  the  c.  g.  s. 
unit  of  work. 

Hence,  large  numbers  have  to  be  used ;  but  the  in- 
convenience of  using  such  numbers  is  very  much 
diminished  by  writing  large  numbers  with  two  factors, 
one  of  which  is  a  power  of  10.  The  index  10  repre- 
sents the  power  of  10,  or  the  number  of  cyphers  that 
follow  the  first  figure,  lo*  means  i  followed  by  5 
cyphers.  Thus,  the  above  relation  of  the  unit  of  work 
would  be  indicated  by  13*56  x  10^  c.  g.  s.  units.  The 
practical  unit  of  electrical  resistance,  or  the  ohm  as  it 
is  called,  is  1,000,000,000,  or  10*  c.  g.  s.  absolute  units 
of    resistance,   while  the    practical    unit  of  capacity 

'^  i.ooo.oofl^o<io  ^^  '^  ^*  S'  s*  sibsolute  units  of  capacity. 
The  difference  between  the  metre  and  centimetre  is 
only  the  difference  between  the  index  of  the  power  of 
10,  and  all  the  principal  units  of  electrical  measure* 
naent  which  involve  powers  of  10.  Thus  9*81  x  10*  is 
the  acceleration  of  gravity  in  centimetres  ;  it  would  be 
9*81  X  10'  in  millimetres.  The  quadrant  of  the  earth 
is  10*  metres,  and  the  metre  is  10^  of  the  quadrant 
of  the  earth.  One  "  horse-power "  is  7,460,000  ergs 
per  second,  and  is  written  7*46  x  10'  ergs,  while  the 
"  force  de  cheval  "  is  7*36  x  10*,  or  7,360,000,000  ergs 
per  second. 

9.  Every  absolute  system  based  on  fundamental 
units  of  length,  time,  and  mass  is  easily  convertible 
from  one  to  the  other,  when  we  know  the  ratio  that 
determines  the  change  from  one  unit  to  the  other  of  the 
same  kind.  The  equations  expressing  these  ratios  are 
termed  dimensional  equations.  The  theory  of  dimen- 
sions or  the  laws  according  to  which  derived  units  vary 
when  the  fundamental  units  are  changed,  was  developea 
by  Fourier  in  his  Theorie  de  chaleur  ($  160).  Their 
discussion  here  is  not  necessary  to  our  purpose.  Their 
introduction  in  fact  very  much  complicates  the  ex- 
planation of  the  meaning  of  any  system  of  units.. 

(To  be  continued,) 
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An  ordinary  j^eneral  meeting  of  this  Society  was  held 
on  the  loth  mst..  Professor  G.  Carey  Foster,  F.R.S., 
president,  in  the  chair.  The  minutes  of  the  last  general 
meeting,  held  in  London  on  the  26th  May,  and  of  the 
extraordinary  meetings  held  in  Paris  on  the  22nd  and 
24th  September,  having  been  read  and  confirmed,  a  paper 
was  read  by  Mr.  J  oh. n  Lund  (of  the  firm  of  Barraud 
and  Lund,  Cornhill),  on  "Synchronising  Clocks  by 
Electricity." 

The  author  commenced  by  saying  that  the  subject  he 
was  about  to  bring  forward  was  unlike  any  that  had  yet 
been  introduced  before  the  Society ;  he  was  not  about 
to  lay  down  any  new  law,  or  to  explain  an  entirely  new 
invention,  but  simply  to  show  a  development  of  a 
principle  which  was  old,  and  which  he  had  for  four  years  " 
worked  in  order  to  render  a  practical  success.  The 
records  of  the  Patent  Office  show  that  the  general 
problem  of  the  synchronising  of  clocks  by  electricity 
had  been  worked  at  for  a  lengthened  period,  and  indeed 
at  a  certain  time  occupied  a  very  great  amount  of 
attention.  He  divided  the  methods  which  had  been 
employed  in  attempting  a  solution  of  the  general 
problem  into  six  heads: — ist.  Clocks  whose  motion 
was  produced  by  the  eleictric  current  and  which  had  no 
pendulums;  an  example  of  this  was  seen  in  the 
Shepherd  clock  which  had  been  empolyed  for  some  time 
at  the  Royal  Observatory,  Greenwich.  2nd.  Clocks  with 
pendulums  driven  by  the  electric  current,  Ritchie's,  for 
instance.  3rd.  Clocks  with  spring  or  weight  power,  in 
which  the  pendulum  was  controlled  by  the  current. 
4th.  Clocks  of  the  ordinary  type  which  were  given  a 
gaining  rate  and  whose  minute  or  second  hand  was 
arrested  when  it  arrived  at  the  mark  indicating  the  hour 
and  was  released  exactly  at  the  hour  by  the  electric 
current.  5th.  Clocks  of  the  ordinary  type  whose  hands 
were  set  at  the  hour  by  means  of  a  V  piece  acting  on 
a  pin  fixed  to  the  hand,  or  vice  versa^  the  V  piece,  or 
pin,  as  the  case  may  be,  being  actuated  by  the  electric 
current.  6th.  Clocks  of  the  ordinary  type  set  to 
Greenwich  time  by  special  contrivances.  To  Bain 
undoubtedly  belongs  the  idea  of  thus  setting  clocks  to 
time,  although  he  did  not  succeed  in  getting  the  mode 
adopted. 

Roughly  speaking,  synchronising  methods  may  be 
divided  into  three  heads,  viz.,  ist,  clocks  driven  ;  2nd, 
clocks  controlled  ;  3rd,  clocks  set,  by  electricity. 

Although,  in  a  certain  sense,  all  attempts  up  to 
within  the  last  few  years  to  solve  the  problem  may  be 
called  failures,  yet,  strictly  speaking,  they  were  not  so, 
inasmuch  as  a  great  deal  of  work  was  accomplished 
which  was  quite  necessary  before  entire  success  could 
be  achieved.  Wheatstone's  method  was  tried  for  some 
time,  but  failed  eventually,  and  he  did  not  believe  that 
more  than  five  or  six  clocks  were  ever  included  in  the 
circuit.  The  failures,  he  considered,  were  due  to  the 
fact  that  the  clocks  were  made  subservient  to  a  system, 
when  the  reverse  should  have  been  the  case.  What 
then  was  the  proper  system  P  In  the  first  place,  the 
clock  must  be  entirely  independent  of  any  synchronising 
system  which  might  be  applied  to  it ;  secondly,  the 
system  should  be  easily  adaptable  to  any  existing  form 
of  clock  ;  thirdly,  the  system  should  correct  the  clock, 
whether  it  had  gained  or  lost.  To  synchronise  the 
clock  by  giving  it  a  gaining  rate,  he  considered  quite 
absurd  ;  for  practically,  the  clock.  ca>a2A  "cvw^^x  \i».  ^^x- 
rect,  except  ex;ic\.\"^  ^\.  W^Voux-,  v«\vfcx^^s,Vj  '^^»'^'C>5n% 
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the  method  of  correcting  for  either  rate,  the  clock 
could  be  adjusted  so  as  to  give  as  nearly  as  possible 
correct  time,  it  being  a  matter  of  no  consequence 
whether  the  adjustment  was  a  little  out  either  way. 

With  regard  to  synchronising  generally,  a  distinction 
must  be  drawn  between  the  mode  of  synchronising  and 
the  system.  Till  lately  no  person  has  got  beyond  the 
mode,  whereas  to  make  the  idea  a  practical  success  a 
system  must  be  arranged.  The  author  contended  that 
his  own  system  fulfilled  all  the  criteria  necessary  for 
complete  success.  It  was  extremely  simple,  it  could  be 
applied  to  any  clock  without  difficulty,  and  was  quite 
independent  of  the  general  mechanism  of  the  time- 
piece. The  whole  synchronising  mechanism  was  self- 
contained. 

As  regards  the  mode  of  fixing  the  mechanism,  the 
question  arose,  should  it  be  fixed  to  the  wood  case  or  the 
metal  frame?  The  proper  way  was,  undoubtedly,  to 
fix  it  to  the  frame  or  dial  plate.  There  arose  then  the 
difficulty  of  getting  the  synchronising  pins,  which  were 
employed  in  his  system,  to  clear  the  glass;  to  avoid 
this,  the  pins  were  set  away  from  the  extreme  edge  of 
the  dial,  and  more  towards  the  centre ;  as  the  hand 
could  not,  under  these  conditions,  clear  the  pins  if  the 
synchronising  was  done  in  the  ordinary  manner,  the 
pins  were  made  short  and  a  small  block  set  behind  the 
hand,  against  which  the  pins  acted.  A  great  deal  of 
difficulty  was  found  from  the  fact  of  the  synchronised 
hand  being  loose  on  its  axle  ;  this  required  special  at- 
tention, as,  for  accuracy,  the  hand  should  be  absolutely 
tight.  To  attain  this,  the  minute  hand  spring  required 
to  be  made  springy  instead  of  stubborn,  as  was  usually 
the  case. 

As  regards  the  whole  system  generally,  it  was  very 
necessary  that  it  be  complete,  that  is  to  say,  the  wires 
should  be  properly  arranged.  Gravity  escapements 
were  not  necessary,  the  ordinary  Graham  dead-beat 
answering  every  purpose. 

The  time  being  given  by  a  standard  clock,  it  was 
found  at  first  that  the  latter  might  fail  from  being 
accidentally  allowed  to  run  down.  This  difficulty  was 
overcome  by  employing  two  clocks  which  were  wound 
on  different  days.  As  a  breakdown  of  one  or  other  of 
the  clocks  required  to  be  corrected,  two  indicators 
are  employed  which,  on  a  failure  taking  place,  at  once 
indicate  which  clock  was  in  fault.  A  third  clock 
shifts  the  circuit  from  one  clock  to  the  other  periodi- 
cally, so  that  whichever  happens  to  fail  the  other  will 
be  certain  to  give  the  signal. 

To  enable  it  to  be  known  whether  the  standard 
clock  was  right,  an  arrangement  was  adopted  by  which 
a  small  mark  was  made  of  a  dial  by  the  action  of  the 
Greenwich  current ;  this  marked  showed  the  position 
of  the  hand  of  the  standard  clock. 

The  correction  of  the  standard  clock  from  time  to 
time  was  a  matter  of  some  difficulty.  An  arrange- 
ment had  been  tried  by  which  small  weights  were 
dropped  or  taken  off  the  pendulum  so  as  to  decrease  or 
increase  its  rate  of  swing ;  this  device  was,  however, 
only  partially  successful.  Sir  George  Airey  had  ac- 
complished the  requirement  by  making  a  coil  on 
the  pendulum  pass  over  a  permanent  magnet ;  by 
closing  the  circuit  of  the  coil  the  action  of  the  magnet 
was  to  check  the  rate  of  swing. 

To  point  out  how  successful  his  system  was,  he 
would  say  that  3^  millions  of  signals  were  sent  out  on 
12  circuits  every  year,  and  with  great  regularity.  His 
system  extended  to  every  part  of  London. 

For  the  purpose  of  distributing  the  time  signals,  he 

used  a  simple  form  of  chronofer,  with  twelve  contact 

springs.      He  found  there  was  no  difficulty  in  making 

£^ood  contstct  with  these  springs,  although  he  had  been 

to/d  that  this  difficulty  would  be  experienced,    U  yi^s 


discovered  that  it  was  not  necessary  to  clean  the  con- 
tacts, as  they  practically  cleaned  themselves  ;  and  as  to 
the  burning  away  of  the  contacts,  he  found  the  best 
plan  was  to  go  on  working  till  they  were  completely 
burned  through,  and  then  to  renew  then). 

Very  little  difficulty  was  experienced  from  lightning, 
as  his  experience  showed  that  a  wire  with  one  end  dis- 
connected was  rarely  damaged. 

Mr.  Lund  then  proceeded  to  describe  his  testing 
system,  which  was  of  a  very  ingenious  character,  the 
state  of  the  line  (as  regards  an  actual  break)  being 
reported  by  a  clock,  which  put  a  current  on  each  line 
successively  through  an  indicator,  the  latter  moving 
over  to  "  line  right "  if  there  was  good  continuity,  but 
remaining  at  "  line  broken  down  "  if  the  current  could 
not  pass,  owing  to  a  break. 

In  cases  where  a  visible  signal  was  required  to  note 
the  exact  hour,  he  employed  a  red  disc,  which  turned 
round  and  displayed  its  face  for  15  seconds  at  the  exact 
hour. 

The  use  of  small  time-balls,  he  thought,  had  not 
found  favour  because  they  were  either  expensive  or 
required  to  be  pulled  up  each  time  they  were  required 
to  be  dropped.  He  showed  a  specimen  of  this  form  of 
time-signaller,  in  which  the  ball  was  wound  up  bja 
clock-work  train,  which  became  stopped  when  the  ball 
was  fully  raised  and  set.  This  apparatus  would  work 
for  three  months  without  requiring  to  be  rewound. 

With  reference  to  successes  which  he  had  had,  he 
might  mention  that  the  Dumbarton  time  signal,  which 
haa  been  in  use  for  three  years,  had  never  failed.  London, 
he  said,  had  now  the  largest  system  of  electric  time 
distribution  in  the  world. 

In  the  discussion  that  followed  the  reading  of  the 
paper, 

Sir  Charles  Bright  described  the  system  of  R.  L. 
Jones  invented  in  1855.  In  this  system  the  pendulum 
was  synchronised  at  each  beat;  this  system  he  con- 
sidered the  best  of  those  which  were  continuously 
synchronised.  The  arrangement  was  tried  some  years 
ago  in  Liverpool,  and  was  very  successful. 

Mr.  Stroh  asked  whether,  in  addition  to  setting  the 
hands,  some  arrangement  had  not  been  tried  for 
altering  the  length  of  the  pendulum  at  the  time  the 
synchronisine  took  place,  so  that  by  continual  correc- 
tion, the  clock  would  eventually  neither  gain  nor  k>se. 

Mr.  Coffin  said  that  some  years  ago  at  the 
Stevens*  Institute  in  America  he  had  attempted  to 
solve  the  problem  referred  to  by  Mr.  Stroh,  but  the 
experiments  were  only  partially  completed;  in  the 
arrangements  he  had  worked  at  he  had  endeavoured  to 
make  the  amount  of  correction  for  the  pendulom,  to  be 
proportional  to  the  amount  of  error  from  the  correct 
going  rate. 

Mr.  Crisbbck  said  that  at  the  Royal  Observatory, 
Greenwich,  the  difficulty  about  contact  springs  sticking 
together  was  got  over  by  using  a  shunt  between  the  two 
contacts. 

After  a  reply  by  Mr.  Lund,  the  meeting  adjourned 
till  the  24th,  when  a  paper  will  be  read  by  Sir  Charles 
Bright  and  Professor  Hughes  on  "The  Paris 
Exhibition.*' 
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ThB      CoMPAGNIB      GiNiRALB      D'ELBCTRICITi    OF 

Paris. — This  Company  now  owns  the  French  patents 
for  the  Tamin,  Jablochkoff,  Jaspar,  Werdermano,  and 
Maxim  lights ;  and  also  for  the  Gramme  Ma^nes. 

The  Crompton  and  Swan  Electric  Lights.— A 
portion  of  the  London  Mansion  House  is  to  be  ligfatd 
by  Messrs.  Crompton  &  Co.  with  the  Crompton  arc  wA 
the  Swan  incandescent  lamps. 
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who  are  acknowledged  a 


ties  on  the  Electric  tight 
nstance  strongly  argued 
,  have  now  a»  strongly 
r  oE   the   Incandescence 


A  Current  Reculator. — A  patent  (No.  148,  431, 
dated  March  5th,  18S1),  lias  btaa  taken  out  in  the 
United  States,  by  Mr.  Edison,  for  a  "  cnrrent  regclator 
(or  dy  nam  □.electric  machines.  This  arraneemeni, 
which isaliown  bythe  figure,  conMSls  in  the  combination 


h-®— i 


of  a  generator,  an  etectro-motor  in  the  field-magnet 
circuit,  carrying  a  disc  upon  its  rotating  shaft,  and  a 
magnet  in  the  supply. circuit  in  whose  field  the  disc  TO. 
tatei,  whereby  the  rate  af  the  motor  and  the  strength 
of  the  field-circuit  are  varied  and  controlled. 


Oh 


:   Ihi 
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E  Tension  ANt>  the 
Wire  upon  its  Electric  Con- 
DUCTLViTV. — By  L.  De  Marchi. — The  experiments 
were  conducted  with  a  differential  mirror. galvanometer 
in  both  the  parallel  conductions  of  which  were  intro- 
duced two  parallel  wires  suspended  vertically,  one  of 
which  was  stretched  or  set  in  vibration.  In  experi- 
ments with  wires  of  steel,  copper,  iron,  and  brass,  it 


I    observed. 
'  general  proportional  to  the   increase  of  the 
though  the  former  bears  no  simple  pronortio 
elongation,      Eveiy  vibration    affects 
increasing  it  in  ^neral  when  a  sound  is  produced,  but 
otherwise  decreasing  it. —  Witdtntann's  BeibViiler. 

Incandescence  versus  Arc  Electbic  Lamps. — 
We  hear  from  various  sources  that  the  Incandescence 
lamps  have  been  so  far  improved  that  they  can  be  made 
to  give  a  light  exceeding  60a  candle-power  without 
breaJdng  the  Gtament;  this  being  the  case,  and  in  view 
ol  the  farther  improvements  which  are  certain  to  take 

C«,  it  seems  highly  probable  that  the  daysof  the  Are 
ps, for generallighting  purposes,  are  numbered.    It 
is  a  fact  that  many  of  our  most  eminent  electricians, 


On  AN  Apparatus  for  Registerinc  the  Ihdica- 
TtONs  OFA  Mirrok-Galvahomeier.— ByB.  P.Samuet. 
—Two  pieces  of  selenium  are  fixed  10  the  right  and  the 
left  upon  the  screen  upon  which  falls  the  tight 
reflected  from  the  mirror  of  the  galvanometer. 
Both  pieces  of  selenium  are  iAtroduced  alone 
with  electro -magnets,  in  two  circuits,  connected 
with  the  same  system.  The  keepers  of  the  magnets 
are  so  regulated  by  springs  that  they  are  attracted 
only  when  the  selenium  is  illuminated.  Platinum 
points  on  one  of  the  keepers  and  platinum  triangles 
on  the  other  are  pressed  by  the  attraction  upon  iodide 
o[  potassium  paper  which  passes  over  a  small  copper 
cylinder.  The  latter,  as  well  as  the  platinum  points 
and  triangles,  are  so  connected  with  the  poles  of 
batteries  that  a  dot  or  streak  appears  upon  the  iodised 
paper  when  the  points  and  triangles  are  pressed  upon 
\U—IViedemann's  Biibliller. 

Magnets. — With  a  view  to  ascertaining  the  best  steel 
[or  the  manufacture  of  magnets,  determining  the  most 
effective  degree  of  hardening  to  be  given  to  it,  andchoos- 
ingthe  most  simple  and  practical  method  of  rendering  it 
magnetic,  M,  Trouvc  has  made  a  series  of  eipetimenls. 
He  has  cut  bars  of  steel  lengthwise,  magnetised  them, 
measured  their  power,  and  then  has  hardened  them  and 
again  magnetised  them.  After  again  measuring  their 
power,  he  has  found  that  it  was  increased,  so  that  a 
magnet,  after  the  second  magnetising,  wit!  bear  a 
weight  which  is  expressed  by  the  square  of  the  weight 
it  was  first  able  to  carry,  so  that  if  it  had  a  power  of 
2,  3,  or  4,  after  the  first  operation,  its  capacity  would  be 
increased  to  4,  g,  or  16  respectively  after  the  second. 
Hardening  must  be  very  regular,  and  manufacturers  of 
hteel  for  this  purpose  should  do  the  heating  in  a  muffle 
heated    by  gas.     In   order  to    magnetise,    M.    Tmvvi 

I   places  the  steel  bars   into  two  solenoids  in  juxtaposi- 

,  tion,  closing  the  magnetic  circuit  by  means  of  two 
plates  of  soft  iron.  For  generating  the  current,  he 
employs  a  battery  of  six  Wollaston  cells.  In  this  way 
M.  TrouvE  has  obtained    magnets    having  a  uniform 

I  power,  his  rod  magnets  carrying  as  high  as  11  and 
even  14  times  their  own  weight,  while  with  horseshoe 

I   magnets  it  will  rise  to  48  Or  56  times  the  weight. — 


light  a 


Chesterfield  hav 


I       Thb  Electric  Light  a- 

j   of  the  Brusl 

'   so  successful  that  the  ci 

I    pense   with  gas  entirely,   as  far   as  public    lighting  is 

I  concerned,  and  to  replace  it  with  the  electric  light.  The 
contract  has  been  secured  by  Messrs,  Hammond  &  Co., 
of  110,  Cannon  Street,  London,  the  general  agents  of 
the  Brush  Company.  The  lighting  will  be  done  by 
means  oE  about  twenty. two  Brush  arc  lamps,  and  about 
seventy  Lane-Fox  incandescent  lamps.  The  annoal 
cost  of  same  is  guaranteed  by  the  contractors  not  to 
exceed  the  present  gas  bill,  and  il  is  claimed  that  the 
light  will  be  three  times  as  efficient.  Deputations  have 
visited  Chesterfield  from  Derby,  Nottingham,  Bamsley, 
SheSield,  and  other  towns,  who  are  now  in  negociation 
with  the  contractors  for  a  trial  of  the  Brush  light. 


1   Stearn 

._.._     ....  ^_  ....,_  _   ^ .  .  .      United  S 

for  the  form  of  telephone  »^a^a  Vj  'Omi  ^^it.   "Vt* 
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arrangement  consists  of  an  induction-coil  (the  primary 
wire,  G,  of  which  is  electrically  connected  to  the  core, 
F,  and  the  secondary  wire  with  the  line,  o,  and  earth) , 


a  core,  f,  cushion  e,  diaphragm  d,  wire,  R,  R,  and  bat- 
tery, N,  as  shown. 

The  Edison  Electric  Light. — An  offer  has  been 
made  to  the  Corporation  of  the  City  of  London,  and 
has  been  referred  to  a  committee,  to  light  the 
Holborn  Viaduct  for  two  months  with  Edison  incan- 
descent lamps  free  of  charge.  The  intention  is  that 
the  houses  within  a  convenient  distance  shall  be  supplied 
with  electricity  by  meter  for  domestic  use. 

Electricity  at  the  Great  Exhibition  of  1851. 
— As  a  contrast  to  the  immense  display  at  the  Paris 
Exhibition,  it  is  interesting  to  note  the  state  of  electric 
science  as  exemplified,  three  decades  ago,  at  the  Great 
Exhibition  of  185 1.  The  following  extracts  are  taken 
from  a  synopsis  of  the  official  catalogue  of  the  latter 
exhibition,  and  are  the  entire  references  to  the  exhibits 
of  the  electrical  class : — 

"  Engraving  by  electricity  is  a  new  art,  of  which  ex- 
amples are  shown.  The  process  is  to  connect  the 
steel  plate  with  one  pile  of  a  galvanic  battery,  and  the 
engraver,  a  mere  metal  point,  with  the  other  ;  this  is 
held  by  means  of  a  glass  or  ivory  handle.  Every  time 
the  two  are  brought  into  contact  there  is  a  spark,  a 
small  portion  of  the  steel  undergoing  combustion ; 
therefore  the  engraving  is  a  series  of  dots  produced  by 
the  combustion  of  the  steel  effected  thus  by  the  agency 
of  the  voltaic  current.  This  process  is  more  applicable 
to  steel  than  to  any  other  material. 

''  We  then  have  the  arrangements  for  the  electric  light 
exhibited,  showing  how  the  charcoal  poles,  or  points, 
between  which  the  light  is  developed,  are  maintained 
at  a  uniform  distance  from  each  other,  during  the  opera- 
tion of  the  electric  current.  The  attempts  made, 
hitherto  unsuccessfully,  to  apply  electro-magnetic  force 
as  a  motive  power,  also  receive  illustration.  The  great 
difficulties  are,  the  loss  of  power  through  space,  and  the 
setting  up  of  a  counter  current,  acting  as  an  opposing 
force  the  moment  motion  is  produced. 

"  Electrotypes  and  electrotype  apparatus  will  be  found 
of  considerable  interest,  most  particularly  some  very 
delicate  specimens  of  flowers,  &c.,  covered  with  copper, 
by  the  process.  A  film  of  silver  is  first  formed  on  the 
article,  whatever  it  may  be,  by  dipping  it  in  a  solution 
of  phosphorus  in  sulphuret  of  carbon,  and  then  into  a 
s}]ver  solution ;  after  which,  it  is  connected  with  the 
voltaic  battery. 

Compasses  oi  vanous  kinds,  with  many  oi  iVve  moal 


//, 


approved  and  the  newest  arrangements,  for  preserving 
these  instruments  as  free  as  possible  from  vibration  at 
sea,  are  exhibited.  Near  these  some  electrical  machines 
will  be  found ;  also  a  very  powerful  steel  magnet, 
constructed  on  the  principle  recommended  by  Dr. 
Scoresby,  and  some  cast-iron  magnets,  of  much  power, 
which  can  be  readily  made  at  small  cost. 

**  Of  electric  telegraphs,  and  machinery  connected  with 
them,  there  are  between  twentv  and  thirty  ejihibitors. 
We  have  here  the  ordinary  double-needle  telegraph, 
and  all  the  numerous  modifications  of  that  instrument 
which  have  been  introduced.  Many  of  the  contri- 
vances  are  most  ingenious,  and  all  more  or  less  tend 
towards  the  improvement  of  an  instrument  which  is 
undoubtedly  the  most  perfect  illustration  of  a  grand 
application  of  science  to  the  useful  purposes  of  man 
which  has  been  made  within  oar  own  time.  The 
printing  electric  telegraphs  are  also  exhibited,  and 
their  operations  will  be  observed  with  much  Interest,  as 
will  also  all  the  improvements  madein  galvanic  batteries 
for  the  purpose  of  insuring  constancy  of  action,  and 
increased  effect. 

''Magnetic  instruments,  dipping,  intensity, and  varia- 
tion neMlles  will  be  found  worthy  a  close  ezaminatioo, 
particularly  the  dipping-needle  deflectors,  which  have 
been  employed  most  successfully  in  tracing  out  the 
lines  of  equal  magnetic  variation  over  every  part  of 
the  globe.  There  are  also  smaller  instruments  of  the 
same  class  for  ascertaining  the  magnetic  character  of 
the  primary  rocks,  and  other  similar  observations. 
Miners'  dials,  theodolites,  &c.,  are  amongst  this 
group. 

"  A  magnetic  balance,  of  exceeding  delicacy,  is  exhi- 
bited, in  which  the  weight  of  a  body  is  determined 
by  the  force  required  to  overcome  the  attractive  power 
of  magnets,  instead  of  that  of  gravitation,  which  is  the 
ordinary  method  employed. 

"In  the  miscellaneous  matters  of  this  group  will  be 
found  many  arrangements  connected  with  the  applica- 
tions of  gutta-percha  as  an  electrical  insulator,  and  its 
use  in  the  form  of  tubing  for  communicating  from  one 
apartment  of  a  building  to  another  with  facility,  and 
many  mechanical  and  electrical  contrivances  of  exceed- 
ing ingenuity. 

"  The  Electric  Clock  marks  the  centre  of  the  tran- 
sept. The  clock  is  worked  by  the  magnetic  power  im- 
parted to  bars  of  steel  by  the  electric  current  generated 
by  the  chemical  action  in  a  Smee's  battery.  It  will  be 
observed  that  the  pendulum  beats  in  unison  with  the 
attraction  and  repulsion  of  steel  bars  opposite  the  ends 
of  the  magnet  ,*  when  connection  is  established,  the 
reduced  magnetism  frees  the  pendulum  from  the  action 
of  a  spring,  and  thus  a  uniform  rate  of  oscillation  is 
obtained.  This  is  communicated  to  the  hands  by  sim- 
ple machinery,  and  may  be  conveyed  to  any  number  of 
dials  by  very  simple  adjustment." 

New  Cables.— The  International  left  the  Thames 
on  the  9th  in  St.  for  Mexico.  She  has  on  board  the 
first  section  of  the  Central  and  South  American  Tele- 
graph Company's  cables.  The  section  is  composed  of 
an  intermediate  type  of  cable,  and  will  be  used  to  con- 
nect Vera  Cruz  with  Goatzacoaleos.  This,  in  conjunc- 
tion with  the  Vera  Cruz,  Tampico,  and  Tampico- 
Brownsville  Cables  of  the  Mexican  Telegraph  Company, 
will  put  the  States  in  direct  telegraph  communicatioo 
with  the  Atlantic  side  of  the  Isthmus  of  Tehnantepcc 
A  land  line  of  some  200  miles  will  carry  the  messages 
to  the  Pacific  side  at  Salina  Cruz,  and  then  the  ca!Ues 
continue  as  follows : — Salina  Cruz  to  San  ]os^  de 
Guatemala,  San  Jos^  to  Salinas  Bay,  Silinas  Bay  to 
Panama,  Panama  to  Buenaventura,  Buenaventura  to 
Santa  Elena,  Santa  Elena  to  Pa^ta,  and  Payt» 
\  \.o  OvoiVWo^  lor  Lima  Peru.    At  Chonllos  the  Centnl 
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nd  South  American  Company's  system  will  join  the 
Vest  Coast  of  America.  Telegraph  Company's  lines  to    | 
Valparaiso.     The  completion  of  these  fines  will,  wiih    . 
he  existing  lines  on  the  east  coast  of  South  America, 
iractically    duplicate    the    teleg^raph    communication 
letireen   the    United    Stales   and   England    and    ihe 
apitals  of  Braiil,  Uraguay,  Buenos  Ayres,  Chili,  Peru,    ' 
Old  Ecuador.  Should  the  Tampico-Vera  Cruz  section  be    ' 
nteirupled,  telegraph  communication  with  the  United    i 
itatca  could  be  made  via  Valparaiso  and  the  Brazilian 
Submarine  Company's  lines,  and  then  on  through  the 
Knglo  Company  >  lines.      IE  the   Lisbon.. Madeira  sec-     | 
ion    of    the    Braiitian    Submarine    Company's    line 
ail,  Madeira  could  communicate  telegraphically  with     i 
Europe  by  sending;  via  Pemambuco,   Buenos   Ayres.    . 
tiTaliiaraiK),  and  north  through  the  new  lines  to  the 
state*,  whence  communication  with  Europe  is  excellent. 
Id  fact  the  naw  lines  will  make  a  perfect  duplication  of 
the  eztotinf  lines  by  Riling  up  a  gap  in  the  circle. 

Action  against  a  Cablb  Compan'v. — In  the  High 
Court  of  Justice,  Chancery  Division,  before  Sir  C. 
Hall,  the  case  of  Harold  v.  The  India-rubber  and  GutU- 
per^a  Company  was  mentioned.  This  was  an  ex 
fart*  application  for  an  interim  injunction  to  restrain 
the  defendant  company  from  laying  or  shipping  for 
transmifsion  abroad  a  certain  submarine  cabl*.  The 
plaintiff  in  1879  and  18S0  obtained  a  concession  from 
the  Governments  of  Columbia,  Peru,  and  Ecuador  to 
lay  a  cable  which  was  to  extend  frorn  Guaguile  to 
Lima.  II  was  intended  that  the  telegraph  lines  should 
join  at  Callao,  in  Peni,  with  the  coast  telegraph  in 
Valparaiso  and  the  Argentine  Republic.  The  conces- 
sion was  for  as  years.  It,  however,  had  recently  come 
to  the  knowledge  of  the  plaintiff  that  the  defendant 
company  were  about  to  ship  a  submarine  cable,  to  be 
Ud  in  the  route  which  had  been  conceded  to  him  and 
hi*  anociates  exclusively.  IE  the  defendants'  cable 
wera  laid  it  would  entail  a  serious  loss  and  imury  to 
him.  Mr.  Gratiam  Hastings,  Q.C.,  appeared  for  the 
plaintiff.  The  Vice- Chancellor  said  he  could  not 
grant  an  injunction  restraining  the  company  from 
making  or  shipping  this  submarine  cable,  but  he 
would  grant  an  injunction  restraining  the  company 
from  laying  or  working  the  said  cable.  The  plaintift, 
boweTer,  would  have  to  give  the  usual  undertalcmg  as  to 
damages. 


ftorrtsptfntrentt. 


ELECTRIC  LIGHT. 
To  tilt  Bditar  d/Thk  Tbleoraphic  Jourkau 
Sir, — Yost  correspondent  "  Electron  "  seems  to  have 
misunderstood  my  letter  of  the  isl  ult.,  the  point  of 
argument  being  as  to  whether  the  20  horse-power 
eojriDe  wa*  able  to  light  only  40  incandescent  lamps. 
1  £d  not  intend  to  convey  the  idea  that  more  light  was 
got  per  horse-power  by  the  incandescent  than  by  the 


over  to  the  Paris  Exhibition  to  thoroughly  test  the 
utility  of  Ihe  incandescent  light  for  their  purpose. 
Manchester  people  are  not  given  to  spending  money  on 
any  useless  novelty  that  may  be  introduced. 

Many  besides  myselE  would  be  glad  to  know  where  a 
fuli  description  of  the  photometer  referred  to  by 
"  Electron  "  and  used  by  the  Board  of  Works  may  be 
obtained. 

"  Electron ''  seems  to  have  a  greater  liking  tor  the 
JablochkofE  system  than  other  newer  ones.  A  week  or 
two  ago  when  at  the  Paris  Exhibition  I  very  carefully 
observed  the  many  and  varied  systems,  and  I  Came  to 
the  conclusion  that  the  Jablochkoff  certainly  was  not  the 
whitest,  purest,  or  most  economical  light.  Although 
simple  in  itself,  it  requires  a  larger  expenditure  in  extra 
cables  than  other  English  and  American  systems. 
Trusting  thatother  readers  may  give  "  Electron "  and 
myself  the  benefit  of  their  experiences, 
1  remain,  yours  truly, 

JOHN  E.  CHASTER. 
35,  Ward's  Buildings,  Deansgate,  Manchester. 
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tohind  the  arc  when  the  total 
per  horse- power  is  taken 
writing  my  ' 


□f  light  obtained 
i  deration.  Since 
letter,  the  incandescent  lamp  has 
large  Manchester 
finn*,  wbeie  it  has  been  pnt  up,  not  so  much  with  the 
object  of  competing  with  gas,  as  that  coloured  goods 
nay  be  identified  and  matched  as  readily  as  in  daylight. 
In  VfBTf  instance  it  is  well  spoken  of.  Surely  this  is  a 
proof  of  its  illuminating  power.  I  can  assure  "Electron" 
that  the  firm*  I  allude  to  have  carefully  considered  the 
whole  matter.     One  of  them  indeed  sent  a  gentleman 
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4771.     "  Improvements  in  the  method  of  and  ap- 

taratus  for  lighting  by  gas,  parts  of  Ihe  improvements 
eing  applicable  to  lighting  by  electricity  and  for  heat, 
ing  purposes."    C,  Crastin.     Dated  November  1. 

4775.  ■'  Electric  lamps."  H.  A.  Boiinevii.li. 
(Communicated  by  1_  Daft.)  Dated  November  I. 
Complrtt. 

4777.  "  Electric  lamps."  E.  R.  Pri!4tics.  Dated 
November  1, 

4778,  "  Incandescent  electric  lamps."  F.  WRIGHT. 
Dated  November  1. 

4780.  "Improvements  in  insulating  electric  con- 
ductors and  in  the  material  employed  for  luch  insula- 
tion or  for  water- proofing  purposes."  A.  F.  Wood- 
Ward.     Dated  November  1. 

4781,  "Improvements  in  insulating  electric  cod> 
duclors  and  in  the  material  employed  for  such  insulation 
or  for  water-proofing  purposes."  A.  F.  Woodward. 
Dated  November  i , 

479*.  "Improvements  in  switches  or  apparatus 
employed  in  connection  with  electric  lamps  for  closing 
the  circuit  on  the  extinction  of  one  of  the  lamps,  and 
for  lighting  and  extinguishing  the  lamps,  which  im- 
provements are  also  applicable  to  other  similar 
purposes."  W.  E.  Hubble.  (Communicated  by  J. 
M.    A.  Gerard -Lescuyer.)     Dated   November  a. 

4797.  "  Telegraphic  or  telephonic  cables  and  con- 
ductors."   C,  L.  Core.     Dated  November  a. 

4812.  "Apparatus  for  using  electric  lamps  on 
locomotives  and  other  vehicles."  H,  J,  Haddan. 
(Communicated  by  W.  De  Busscher.)  Dated 
November  3. 

4819.  "Motors  actuated  by  electricity."  W.  L. 
Wise.  (Communicated  by  E.  Burgin.)  Dated 
November  3. 

4830.  "Electric  lamps  or  regulators."  W.  L. 
Wise,  (Communicated  by  E.  Bargin.}  Dated 
November  3, 

4324-  "Electric  current  meters."  C.  A.  CaRU*. 
Wilson.     Dated  November  3. 

4S25.  "  Means  or  apparatus  Eor  regulating  dynamo- 
electric  machines  or  other  sources  of  electricity  and 
electric  motors."  C-  A.  Car  us- Wilson,  Dated 
November  3. 
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4S30.  "  Improvements  in  and  relating  to  boals  to  be 
propelled  by  gas  or  other  motors  contained  therein,  and 
m  apparatus  for  controlling  or  regulating,  bjr  the  aid  of 
electricity,  the  propulsion,  steering,  and  other  operatioos 
required  in  working  the  same,  which  apparatus  is  partly 
applicable  for  other  purposes."  W.  R.  Lake.  (Com- 
municated by  J.  L.  Lay.)     Dated  November  3. 

ABSTRACTS  OF  PUBLISHED 
SPECIFICATIONS.  1881. 
1306.  "Electrical  apparatus  {or  automatically  record- 
ing the  timesof  signals  given  or  received."  R.  R,  Har- 
PBK.  Dated  March  ig.  6d.  Relates  to  improvements 
in  electrical  apparatus  for  automatically  recording  or 
registering  the  times  of  signals  given  or  received, 
applicable  for  use  on  railways  and  for  other  registering 
purposes,  A  dial  or  drum  of  paper  or  other  material 
IS  used  in  connection  with  and  driven  by  an  ordinary 
clock  or  timc'piece  and  according  as  the  clock  is  an 
eight  day  or  daily  clock,  so  is  Ihis  dial  or  drum 
marked  off  on  its  surface  into  days,  hours,  or  minutes, 
or  only  into  hours  and  minutes.  At  a  particular  point 
of  the  said  dial,  face,  or  drum,  an  electro-magnet  is 
fixed,  and  at  this  point  the  time  marked  on  the  Said 
dial  or  drum  is  always  the  same  as  that  indicated  by 
the  clock.  This  electro- magnet  is  actuated  by  an 
electric  current  caused  to  pass  through  it  by  reason  of 
a  contact.piece  in  or  an  the  instrument  used  in  sig- 
nalling being  brought  into  electrical  contact,  and  so 
competing  an  electrical  circuit.  The  effect  of  the 
passage  of  this  current  is  to  cause  the  said  electro- 
magnet, by  the  sudden  attraction  o[  an  armature  Or 
Other  action,  to  puncture  (or  mark  with  a  pencil  or 
pen,  or  with  the  current  of  electricity,  as  in  Bains' 
chemical  telegraphy)  the  dial  or  drum  at  the  said  point, 
and  so  mark  the  exact  time  at  which  the  signal  was 

lajj.  "Electric  lamps."  H.  E.  M.  D.  C.  Upton. 
Dated  March  ai.  2d.  Relates  to  incandescent 
electric  lamps.  The  object  of  the  invention  is  to  pro- 
vide for  the  automatic  feed  of  the  carbon  in  a  simple 
manner.  For  this  purpose  the  end  of  a  vertical 
carbon  is  rested  upon  two  studs  or  rollers,  which  are 
the  terminals  of  the  conductors  to  and  from  the  lamp, 
the  carbon  bearing  on  those  studs  by  its  own  weight 
and  sinking  downwards  as  its  lower  portion  becomes 
consumed.  The  electricity  passing  from  the  one  stud 
to  the  other  through  the  lowest  part  of  the  carbon  heats 
it  to  incandescence,  thereby  producing  illumination. 
The  carbon  may  be  pressed  against  the  studs  by  a 
weight  or  spring,  and  in  that  case  it  may  be  directed 
upwards  or  at  any  desired  inclination.  (Pmisional 
only.) 


to  a  Dew  mode  of  lighting  a  larger  or  smaller  number 
of_  lamps  from  a  common  source.  Instead  of  trans- 
mitting and  dividing  the  energy  required  for  lighting 
the  lamps  by  means  of  cables  and  conductors  01  elec- 
tricity, compressed  air  or  other  Suitable  fluid  is  used  in 
the  following  manner;— An  air  compressor  (if  air  is 

and  a  receiver  (or  compressed  air  are  placed  at  the 
distributing  centre,  from  which  air  pipes  lead  to  the 
various  points  where  dynamo. electric  machines  are 
situated,  driven  by  compressed  air  by  means  of  a  small 
Brotherhood  engine  or  any  other  suitable  pneumatic 
motor.  A  dynamo- electric  machine  driven  by  com- 
pressed air  is  used  for  every  lamp  or  for  every  small 
group  of  lamps,  thereby  avoiding  the  necessity  of 
dividing  the  electric  current. 
I3j6.  "Electric  lamps,"  &c.     ].  A.  Bbrlv.     Dilcd 


March  31.  8d.  Relates  to  the  construction  of  electric 
lamps,  candles,  candle  holders,  switches,  or  connnnta- 
lors  based  on  new  principles  and  improvad  methods. 
Figs.  I  and  2  illustrate  the  principle  of  the  inventioa. 


When  the  circuit  is  Open,  that  is  to  *ay,  when  the 
current  is  not  passing  and  the  lamp  is  at  rest,  the 
carbon  pencils,  n,  r>',  are  apart  from  and  parallel  to 
each  other,  the  armature,  d,  and  its  attached  movable 
carbon  bolder,  b,  pressing  by  the  effect  of  their  own 
weight  on  the  stop  or  rest,  e.  On  the  current  being 
sent  through  the  circuit,  the  current  finds  no  issue 
through  the  carbon  pencils,  «,  n',  but  follows  the  patli 
of  the  continuous  route  opened  to  it  through  the 
electro -magnet,  n.  The  magnetism  of  the  magnet, 
m,  attracts  the  prolonged  armature,  J,  and  the 
oscillating  motion  thus  given  to  the  said  annatun 
round  its  elastic  spring  bingeg^  a,  causes  the  movable 
carbon  pencil,  n>,  to  approach  the  fixed  One,  n,  until 
their  point  or  extremities  come  in  contact,  at  which 
moment  another  path  is  open  to  the  current,  and  as 
the  resistance  of  the  electro-magnet,  m,  ii  calculated 
to  be  very  much  greater  than  the  total  resistance  of  the 


electro -magnet,  m,  relieves  its  armature,  if,  and  the 
weight  oE  the  said,  together  with  iti  attachment,  caoses 
the  movable  carbon  pencil,  n',  to  recede  from  the 
fixed  one,  n,  and  a  gap  being  Ihas  produced  betaecB 
the  points,  the  candle  is  kindled,  and  the  voltaic  art 
spreads  and  keeps  at  the  point  until  the  carbon  pendls 
are  consumed,  or  the  circuit  ii  open  either  accidentally 
or  otherwise.  In  this  latter  case  everything  remains 
in  the  same  position  until  the  reinstatement  of  the 
current  or  relighting  of  the  lamp  by  the  dosiog  of  the 
circuit,  when  the  same  things  happen  in  the  same  order 
as  before,  that  is  to  say,  the  movable  carbon  pencil 
approaches  the  fixed  one,  their  points  touch,  the  mor- 
able  carbon  pencil  then  recedes  iroin  the  other,  and  the 
light  is  produced.  When  the  light  is  bunting  the 
armature  and  its  attachment  of  movable  oiboa 
holders  is  in  a  perfectly  fixed  position,  as  it  is  restinl 
on  f  by  the  effect  of  its  Own  weight,  and  there  can  be 
therefore  no  vibrating  motion  imparted  to  it  by  the 
alternations  of  the  current,  as  it  is  the  case  when  tbi 
said  armature  and  its  attachment  have  to  be  main- 
tained in  their  working  position  by  the  attracting  fona 
of  the  electro-magnet.  The  light  is  therefore  perfectly 
fixed,  and  at  the  same  time  perfectly  silent,  as  wW« 
the  tamp  is  at  work  there  is  no  part  to  which  a  vibntiif 
motion  could  be  imparted, 

1240.    "Armatures  for  electric   machines."    E>  d 
%s.«w.i..    (,A  communication  from  abrokd  by  ThomU 
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Alva  Edison.)  Dated  March  21.  6d.  The  object  of 
this  invention  is  to  furnish  a  means  of  removing  and 
replacing  one  or  more  coils  of  the  armature  of  a 
dynamo  machine.  For  the  active  or  generative  por- 
tions of  the  armature,  coils  of  wire  or  naked  bars  are 
used,  electrical  connection  from  face  to  face  being 
made  throus^h  discs  as  hereinafter  described.  If  each 
longitudinal  set  of  wires  or  each  bar  be  considered  as 
one  coil  a  series  of  discs  equal  in  number  to  half  the 
coils  is  used  at  each  end  of  the  armature.  These  discs 
are  made  of  sheet  metal,  preferablv  copper,  and  are 
separated  each  from  the  other  by  a  layer  of  insulating 
material,  such  as  mica,  paper,  asbestos,  or  wood  veneer. 
Those  of  each  series  are  fastened  together  by  bolts 
passing  through  holes  in  all  the  discs  of  the  series,  the 
bolts  being  insulated  therefrom  by  insulating  washers. 
The  bolts  take  into  screw  holes  in  the  ends  of  the 
armature  itself,  so  that  they  not  only  bind  the  members 
of  a  series  together  but  also  secure  the  series  to  the 
armature  itseu.     For  the  non -commutator  end  of  the 


Fvg.2. 


armature  the  discs  are  made  of  sheet  metal  perforated 
in  the  centre  to  admit  of  the  armature  shaft  passing 
therethrough,  but  insulated  therefrom.  Upon  opposite 
sides  of  each  disc  is  left  a  lug  or  ear  b^  which  the  disc 
is  attached  to  its  proper  bars  or  wires,  so  that  the 
circuit  at  that  end  is  completed  between  the  two 
diametrically  opposite  bars  or  coils.  For  the  com- 
mutator end  the  discs  are  made  of  sheet  metal,  each 
disc  having  two  ears  or  lugs  upon  its  periphery  for 
attachment  of  the  wires  or  bars  which  it  is  desired  to 
connect  at  that  end.  Near  the  centre  two  semi-circular 
pieces  of  the  metal  are  cut  out,  leaving  a  metal  tongue 
between  them,  which  tongue  is  cut  away  from  the 
bodv  of  the  disc  at  one  end,  and  then  bent  outwardly 
at  nght  angles.  The  tongue  so  bent  is  carried  to  the 
commutator  block  forming  the  connection  of  the  disc 
thereto.  The  lugs  or  ears  upon  the  discs  at  this  end 
of  the  armature  are  not  diametrically  opposite  to  each 
other,  but  are  so  arranged  relatively  to  each  other  and 


to  the  tongue  referred  to,  and  the  coils  or  bars  are  so 
connected  to  the  series  of  discs  that  all  or  nearly  all 
the  coils  or  bars  are  constantly  in   circuit.     Fig.  i 
shows  the  series  of   discs  upon  the  armature  shaft. 
Fig.  2  is  a  perspective  view,  showing  the  elements  of 
the  armature.     Fig.  3  is  an  elevation  of  a  disc  for  the 
commutator  end  ;  c  is  the  armature  shaft  upon  which 
is  mounted  the  armature  core,  d,  formed  of  sheet  iron 
discs  separated   from   each   other  by  thin  insulating 
sheets  ;  b  is  an  individual  disc  of  the  series,  m  *,  for  the 
non-commutator  end  made  of  sheet  metal  with  lugs  or 
ears,  6,  ht  thereon  ;  a  is  an  individual  disc  of  the  series, 
M,  of  the  commutator  end  provided  with  lugs,  a,  a.     In 
each  are  cut  the  two  semi -circles,  <f,  <i,  between  which  is 
left  the  tongue,  f,  which  is  cut  loose  from  the  body  of 
the  disc  at  e.    This  tongue  is  bent  outwardly  and 
fastened  to  the  com  mutator  base,  h.    The  commutator, 
H,  is  formed  of  an  insulating  cylindrical  body  of  one 
piece  mounted  upon  the  axis  of  the  armature,  and  with 
grooves  in  its  face  equal  in  width  to  the  tongue,  r.  The 
discs,  A,  are  arranged  upon  the  shaft  so  that  each  has 
its  tongue,  f,   opposite   the   proper  groove  in  h  ;  the 
tongue  is  then  bent  outwardly  and  secured  in  its  proper 
groove.     This  is  clearly  shown  in  fig.  2,  where  the 
tongue,  f,  of  one  disc,  a,  is  shown  as  connected  to  H  ; 
the  others,  as  many  as  are  used,  are  connected   in  the 
same  way  in  proper  order  to  h,  two  being  shown  in 
fig.  I,  the  others  being  omitted  so  that  the  drawings 
be  not  obscured.    Bolts,  i,  pass  through  holes,  gy  in  the 
discs,  but  are  insulated  from  the  body  of  the  discs,  the 
discs  being  insulated  from  each  other.     The  inner  ends 
of  the  bolts  are  screw- threaded,  and  take  into  screw 
holes,  /x,  in  the  body  of  the  armature,  thereby  securing 
the  discs  together,  and  the  assemblage  of  discs  to  the 
armature.    Appropriate  discs  of  each  series  are  con- 
nected in  pairs  by  the  coils  or  bars,  B,  E,  bars  being 
preferable,  the  attachment  of  discs  and  bars  being  made 
by  screws  passing  through  the  lugs  into  the  bars.     For 
instance,  upon  the  side  shown,  discs  i  and  2,  3  and  4, 
5  and   6,  7  and  8,  9  and    10,  11  and  12,  13  and  14, 
15  and  16,  17  and   18  are  connected.     Upon  the  side 
not  shown  the  connections  would  be  different,  the  lugs, 
rt,  a,  and  tongue,  c,  of  each  disc  being   so  arranged 
relatively  to  each  other  that  all  or  nearly  all  the  coils 
shall  be  always  in  circuit. 

1257.  *'  Laying  telegraph  wires."  Sydney  Pitt. 
(A  communication  from  abroad  by  W.  B.  Espeut,  of 
Spring  Gardens,  Buff  Bay,  Jamaica,  West  Indies.) 
Dated  March  22.    6d.     An  iron  tube  is  lined  inside 


with  porcelain,  such  lining  being  formed  in  one  or 
more  longitudinal  compartments  as  desired.  The  figure 
is  an  end  view  of  a  tube  such  as  is  employed  according 
to  this  invention  for  containing  telegraph  wires  ;  fl,  a,  fl, 
are  the  telegraph  wires  lodged  in  the  several  compart- 
ments of  the  tube. 

1453.  "Interlocking  of  railway  telegraphic  block 
instruments,"  &c.  Charles  Hodgson.  Dated  April  2. 
8d.  Relates  to  the  improvements  in  the  construction 
and  arrangement  of  signal  apparatus,  whereby  is 
effected  the  interlocking  of  the  instruments  at  a.  ^x'^-a^- 
ling  station  with  e;icVv  oVVfit ,  ^xv^  hiVC^  'C^^^^  ^  t^xv^'C^nrx 


474 


THE  TELEGRAPHIC  JOURNAL. 


[November  15,  iBBi. 


station  to  provide  against  neglij^ence  in  the  use  of  these 
instruments,  and  to  transmit  the  necessary  electrical 
currents  for  working  them  in  both  directions  along  a 
single  line  wire. 

Fig.  I  represents  one  of  the  levers  for  working  a 
point  or  signal,  and  fie.  2  represents  part  of  a  block 
instrument  having  in  it  the  locking  shaft,  s.  On  this 
shaft  is  fixed  a  quadrant  arc,  q,  having  a  notch,  q. 
Immediately  above  is  fixed  an  electro-magnet,  m,  the 
armature,  m,  of  which  is  held  up  by  attraction,  while 
an  electric  current  passes  through  the  coils  of  m,  the 
quadrant,  q,  and  the  shaft,  s,  being  in  that  case  free 
to  be  moved.     On  the  lever,  l,  fig.  i ,  is  fixed  a  piece. 


■Fig    ? . 


/,  which,  when  the  lever  is  moved  over  to  the  dotted 
position,  passing  a  protuberance  from  one  of  a  pair  of 
contact  springs,  c,  causes  them  to  make  contact,  and 
so  to  short-circuit  the  electricity  that  was  passing 
through  the  coils  of  m.  By  this  short-circuiting  the 
magpiet,  m,  loses  its  attractive  power  on  the  armature, 
m,  which  whenever  the  notch,  ^,  presents  itself  under  it 
drops  into  that  notch,  and  so  prevents  the  movement 
of  the  quadrant,  q,  and  shaft,  s,  in  the  direction  of  the 
arrow.  Thus  the  movement  of  the  lever,  l,  locks  the 
locking  shaft,  s,  and  causes  all  the  levers  and  instru- 
ments  connected  to  s  to  be  retained  in  the  condition 
in  which  they  were  before  the  lever,  l,  was  moved. 
Such  locking  of  the  shaft,  s,  and  of  all  connected 
with  it,  instead  of  being  effected  by  the  movement 
of  a  lever  may  be  effected  by  the  movement  of  the 
signalling  commutator  from  one  of  its  positions 
to  the  other.  In  this  case  the  plunger  of  the  com- 
mutator when  it  is  in  one  position,  can  give  certain 
signals,  but  in  order  to  give  other  signals  it  has  to  be 
moved  to  a  second  position.  In  passing  from  the  one 
position  to  the  other  it  acts  on  contact  springs, 
short-circuiting  the  electric  current  in  the  same 
manner  and  with  the  same  effect  as  above  described 
with  reference  to  figs,  i  and  2.  When  the  movable 
commutator  is  in  the  position  where  it  can  be  em- 
ployed to  sicrnal  "line  clear'*  it  is  arranged  that  its 
plunger  should  be  prevented  from  being  more  than  once 
pressed  in  for  the  purpose  of  signalling,  otherwise  the 
attendant  might  by  negligence  permit  more  than  one 
train  to  occupy  a  section  of  the  line  at  one  time. 


The  following  are  the   final  quotations  of  stocks  and 

shares  for  Nov.  nth.:— Anglo-American,  Limited,  52- 

524?   Ditto,  Preferred,    81-82;   Ditto,  Deferred,  23-23^; 

Brazilian   Submarine,   Limited,  ii|-ii|  ;  Brush  Light, 

S^   paid,    7i^8i;   Ditto,    ifio   paid,  17.18;    Electric 

^'^H    Ji'Ji;    ConsoUdatcd    Telephone    Con8U\Ki\OT\, 


i'lki  Cuba,  Utnited,  9i-9i;  Cuba,  Limited,  10 
per  cent.  Preference,  16-17;  Direct  Spanish  Limited 
5'5ii  Direct  Spanish,  10  per  cent.  Prefeienoe,  X4|- 
I5i;  Difcct  United  States  Cable,  Limited,  1877,  ^^' 
iii;  Debentures,  1884,  x 00- 103;  Eastern  Limttol,  10- 
loi;  Eastern  6  percent.  Preference,  I2i-I3i;  Eastero,  6 
per  cent.  Debentures,  repayable  October,  1883,  100-103; 
Eastern  5  per  cent.  Debentures,  repayable  August,  1887, 
100-103;  Eastern,  5  per  cent.,  repayable  Aii)g^.,  1899, 
1 05- X 08;  Eastern  Extension,  Australasian  and  Chiiia, 
Limited,  x  i-i  li;  Eastern  Extension,  6  per  cent.  Debenture, 
repayable  February,  1891,  1 08-11 1;  5  percent.  Australian 
Gov.  Subsidy  Deb.  Scrip,  1900,  X03-X06 ;  Ditto,  registered, 
repayable  xpoo,  103-106;  Ditto,  5  per  cent.  Debenture, 
1^0,  99-102;  Eastern  and  South  African,  Limited, 
5  per  cent.  Mortgage  Debentures,  redeemable  1900, 
XO2-X05;  Ditto,  ditto,  to  bearer,  102-105;  German 
Union  Telegraph  and  Trust,  to}-!  i ;  Globe  TelegTaph  and 
Trust,  Limited,  6^-61;  Globe,  6  per  cent.Prefef enoe,  1 2^ 1 2I ; 
Great  Northern,  12-12^;  5  per  cent.  Debentures,  103- 
106 ;  India  Rubber  Company,  23^-24^ ;  Ditto,  6  per  cent 
Debenture,  104-108;  Indo-European,  Limited,  274-28^; 
London  Flatino- Brazilian,  Limited,  4-5;  Mediterranean 
Extension,  Limited,  2^-3 ;  Mediterranean  Extension,  8  per 
cent.  Preference,  9i-io;  Oriental  Telephone,  |-f ;  Renter's 
Limited,  i2-X2i;  Submarine,  290-300;  Submarine  Scrip, 
2|-2i;  Submarine  Cables  Trust,  98- 1  ox;  United  Tele- 

phonci  ;  West  Coast  of  America,  Limitedt  4i-4f ; 

West  India  and  Panama,  Limited,  xi-2;  Ditto,  6  per 
cent.  First  Preference,  7}-8 ;  Ditto,  ditto.  Second  Prefefenoe, 
6k'6ii  Western  and  BraaUan,  Limited,  6i-7it  Ditto,  6  per 
cent.  Debentures  **A,"  x  10-115;  Ditto,  ditto,  ditto,  ''B," 
97-101 ;  Western  Union  of  U.  S.  7  per  cenL,  i  Blortga^ 
(Building)  Bonds,  x  23- 128;  Ditto,  6  per  cent.  Steriiag 
Bonds,  104-107;  Telegraph  Construction  and  Mainte- 
nance, Limited,  28^-29^ ;  Ditto,  6  per  cent.  Bonds,  X04-108; 
Ditto,  Second  Bonus  Trust  Certificates,  if-i  |. 
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TILAFFIC  KKCKIPTS 

B 

Namb  op  Company. 

Sept. 

OCTOBBK 

RxMAurs. 

Anglo-American...  1881 

im 

Brazilian  S'marine  1881 

1880 

•  •  • 
■  • 

1 

•  • 

12,909 

14,101 

f    UraliaB«(    tte 

Cie.  Francaise    ...x88i 

J880 

•  •• 

•  • 

•  •• 

•  • 

NotpubUsM 

Cuba  Submarine..  i88x 

1880 

2,000 
1,710 

2,300 

Direct  Spanish    ...1881 

1880 

Direct  U.  States.. .1881 

I860 

Eastern    i88x 

288^ 

•  •• 

•  • 

47.407 

2.063 

1,881 

**• 

.. 

48.872 

48,870 

Eastern  Extension  1881 

1880 

30,866 

88,771 

3i»»64 

8$,0$1 

Great  Northern  .,.x88i 

1880 

22,280 
88,880 

2x,x6o 

88,480 

Indo-European    ...1881 

1880 

•  * 

•  • 

NotpuUidttd. 

Submarine  x88i 

1880 

W.  Coast  America  1881 

1880 

. . 

•  •• 

•  • 

•  •• 

•  • 

/PablicariMta» 

West.  &  Brazilian  1881 

1880 

%^^ 

•  • 

•  • 

NotpobUdMd. 

West  India x88i 

• 

3.848 
8J78 

isao 

r 
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THE  PARIS  ELECTRICAL  EXHIBITION. 

THE    BRITISH     SECTION. 

[     Tbe    India-rubbee,  GuTTA-PEftcHA.   A\u    Tele- 
b^w  GRAPH  Works  Compakv. 

^^^H  Torpedo  Apparatus. 

^^^P  ^Canlinucd  from  fiage  452.) 

r  "Elictro  Contact  System."  Beyond  ihe  three 
convergiDg  lines  of  torpedoes,  shown  in  fig.  i  (page 
449)  are  three  groups  of  mines  to  protect  the 
entrance  to  the  harbour ;  these  are  lired  solely  by 
ciraitt-clestr%  contained  in  the  buoyant  torpedoes 
and  actuated,  as  the  name  of  the  system  implies,  by 
direct  contact  with  the  hostile  vessel. 

Branch  cables  connect  the  four  torpedoes  of  each 
group   with  the  junction   box,  j',  where   they 


a  single-. 


joined,  through  dUconnecto 

reaching  to  a  second  junction-box  nearer  in-shore  ; 
here  the  three  main  conductors  are  made  up  into  a 
multiple  cable,  communicating  with  the  liring- 
station  on  shore,  A  signalling  andjirinf  instrument, 
similar  to  that  already  described,  is  joined  up  in 
circuit  with  each  of  the  three  main  conductors  ; 
this  instrument  switches  in  the  ^ring  hatttry  and 
indicates  the  particular  group  to  which  an  exploded 
torpedo  belongs. 

The  circuit-closir  (fig.  5),  known  as  Mathitsen's 
impTovid  eireuil-eiosn,  consists  of  a  ioiltd  lapiring 
spring,  which  carries  a  contacl-disc,  d,  through  the 
centre  of  which  rises  a  spindle,  surmounted  by  a 
brass  ball.  The  cmUKi-dise  is  connected  to  a 
platinum  wire  fuze,  and  to  the  cable  by  a  wire,  A, 
but  is  insulated  from  the  spring  and  spindle  by  an 
ebonite  ring.  The  apparatus  has  three  adjustable 
contact  screws,  etjui-distant  from  each  other,  and 
set  opposite  to  springs,  e,  the  latter  being  connected 
through  the  base  of  the  instrument  with  the  metal 
of  the  buoy  inclosing  it,  so  as  to  make  a  tolerably 
good  earth.  It  is  usual  to  adjust  the  contact 
screws  so  that,  when  the  instrument  is  held  in  a 
horizontal  position,  they  are  just  short  of  touching 
Ihe  earth  springs.  Thus  adjusted,  the  circuit-closer 
is  unaffected  by  the  regular  undulating  motion  of 
tbe  waves,  but  should  a  passing  vessel  strike  the 
torpedo,  the  concussion  sets  the  circuit-closer 
oscillating  violently,  and  repeated  contacts  are 
made  between  the  cantaci-dizc  and  the  earth 
springs,  thus  completing  Ihe  circuit  continually 
»ad  allowing  a  current  from  the  firing  battery 
to  pass. 

Theemployment  ofa  coiled taptnagtpring tacavei 
very  much  more  prolonged  contacts  than  was  Ihe 
case  when  a  steel  rod  was  used,  as  was  formerly  the 
case,  and  it  has  enabled  Mr.  Mathteson  to  reduce 
the  weight  of  the  ball  at  the  top  of  the  spindle  from 
3}  lbs,  to  9  oz. 


Fig.  6  is  a  vertical  section  of  a  buoyant  torpedt 
Tvilh  the  circuit-closer,  (use,  and  bursting  charge 
complete ;  it  is  a  pear-shaped  buoy,  with  a  wooden 
jacket  strengthened  with  hoop-iron,  and  has  a  gal- 
vanised iron  lining.  The  circuit- closer  and  fuze  at 
K  are  placed  before  a  bursting  charge  of  i  lbs.  of 
dry  gun  cotton  at  B  ;  and  the  whole  is  inclosed  in 
a  gun  metal  shell  to  exclude  moisture.  One  wire 
of  the  Fuze  is  joined  to  the  conductor  of  the  cable 
which  enters  the  torpedo  from  below,  and  the  other 
wire  is  connected  to  the  contact-disc  of  the  circuit- 
closer.  The  interior  of  the  torpedo  is  filled  with 
damp  gun  cotton. 

As  a  torpedo  bursting  near  a  vessel  is  consider- 
ably more  destructive  when  it  is  in  actual  contact 
with  Ihe  latter,  than  when  it  is  submerged  at  1 
distance  below  the  surface  of  the  water,  it  is  found 
necessary  to  employ  soo  lbs.  of  gun  cotton  in  the 
latter  case,  while  loolbs.  suffice  for  surface  charges. 
On  the  other  hand,  torpedoes  moored  as  in  hg.  9 
(page  491)  command  a  wider  area  and  are,  on  that 
account,  more  suited  for  the  jiring  by  ebserfalion 
system.  Theymust,  however,  be  moored  at  a  greater 
distance  apart  (generally  not  less  than  300  feet)  so 
that  the  bursting  of  one  torpedo  may  not  explode 
its  neighbour. 

The  two  conductors  of  the  platinum  win  /uie 
(fig.  7)  pass  through  an  ebonite  plug  and  have  their 
ends  tinned  and  bridged  across  by  a  line  platinum 
wire  '003  inches  in  diameter  and  one  quarter  inch 
long.  Around  the  platinum  wire  bridge,  inside  t, 
is  a  small  quantity  of  granulated  gun  cotton,  and 
above  it  rises  a  tube,  0,  containing  fulminating 
iry,  which  is  inserted  into  the  bursting  charge, 

ing  the  circuit-closer 
'iolent  blow,  the  circuit  is  closed  and  the 
current  from  the  firing  station  heats  the  platinum 
wire,  this  ignites  the  granulated  gun  cotton,  fires 
the  fulminating  mercury,  and  explodes  the  mine. 

Since  all  the  mines  in  the  s^-stem  are  Hred  by  the 
same  signalling  lattery,  it  is  evident  that  when  one 
torpedo  is  exploded,  the  battery  would  be  to  earth 
through  the  shattered  end  of  the  cable.  To  obviate 
this  defect,  Mathieson's  disconnector  (fig.  S)  is 
introduced  into  each  of  the  branch  circuits  at  the 
junction  box,  j.  It  consists  of  an  ebonite  plug,  e, 
through  which  pass  two  india-rubber  covered  wires, 
the  latter  and  the  ebonite  being  cured  together 
to  form  a  solid,  so  as  to  effectually  prevent  any 
moisture  finding  its  way  along  the  wires,  even 
under  pressure. 

The  ends  of  the  wires  are  tinned  and  bridged 
across  by  a  fine  platinum  wire,  h,  ■<xi->,  inch  in 
diameter,  and  about  one  quarter  inch  lone,  as  ia 
the  case  of  the  platinum  wire  fuze  (fig.  7).  Im- 
mediately around  Ihe  bridge  is  a  film  of  gun  cotton, 
and  below  it  and  between  the  copper  conducting 
wires  is  a  lube,  t,  containing  a  slow  fu/e.  A  small 
cap,  c,  containing  granulated  gun  cotton,  is  fitted 
over  the  platinum  wire,  and  the  whole  is  encased 
in  a  cast-iron  shell, ^,  tbe  interior  of  which  is  made 
perfectly  water-tight  by  a  gutta-percha  washer,  w, 
placed  between  the  cover  and  the  hose  to  which  it 
is  screwed.  When  the  circuit  is  completed  by  a' 
vessel  striking  the  circuit- closer,  the  current  from'? 
the  firing  station  fires  the  fuze  in  the  torpedo,  andp 
at  the  same  time  heats  the  pUtinum  wire  of  th*> 
disconnector  in  the  junaion  box,  and  so  fires  th« 


B 
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granuUted  gun  cotton.      This  in  turn  ignites  the    I 
alow  fuze,  t,  which,    being  very    cross    grained, 
mechiniCBllj   ruptures   the  platinum    wire    trirfge 
■nd  severs  the  branch  circuit  from  the  system. 
The  cast-iron  shell  is  made  sufficiently  strong,  and 


exploded  before  the  ditcoHneclor  cuts  out  the  branch 
circuit ,  and  this  is  brought  about  by  the  alow  fate, 
t.  which  allows  an  appreciable  time  to  elapse  after 
the  platinum  wire  bridge  is  heated,  before  fulRUing 
its   function        Another   method   of    brealcing    the 


Fig.  II. 

has  space  large  enough  inside,  to  admit  of  the  gas, 
generated  by  the  ignition  of  the  gun  cotton,  ex- 
panding  without  receiving  injury,  so  that  perfect 
■MuUtion  at  the  break  is  secured. 
It  is,  of  course,   essetitial  that  the  torpedo  be 


Fig.  II. 


platinum  wire  is  to  insert  a  wooden  pin  throagh 
the  small  ebonite  cap,  e,  between  the  copper  con- 
ductors and  below  the  bridge,  so  that  when  tbe  c 
is  forced  olf  by  the  gas  expanding,  the  pin  a 

with  it  and  breaks  tnrough  the  platint 


len  tbe  cig     j 


meKitent  t,  i8St.] 
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-this  case  the  action  of  the  disconnector  is  retarded 
by  using  a  platinum  wire  of  rather  larger  diameter 
than  that  used  for  the  fuze,  so  that  the  latter  be- 
comes healed  first.  The  importance  of  some  such 
simple  and  effectual  means  of  cutting  out  a  circuit 
is  obvious,  as  without  it  it  would  be  necessary  to 
employ  a  separate  conductor  for  each  torpedo. 
Fig.  !i  shows  the  interior  of  ^junction  box  for 
'n  cable,  c,  and  four  branch  cables,  h.     On  a 


i 
t 


they  may  be  rendered  safe  for  the  passage  of  friendly 

vessels  by  disconnecting  the  firing  balltry.  In  cer- 
tain cases,  however,  as  for  instance,  when  blockading 
a  harbour  or  protecting  channels,  what  are  known 
as  eltctro-mtchankal  iorptdoes  are  made  use  of.  This 
system  differs  from  the  tlectro  contact  systtm  only 
in  employing  a  suimarine  battiry,  fig.  12.  The 
torpedo  with  its  circuit-closer  is  first  moored  with  a 
sinker,  and  the  electric  cable  towed  to  a  safe  dis- 


small  platform  inside  are  holes,  into  which  four 
ditconneclars,  one  for  each  branch  circuit,  are  fitted ; 
e  of  the  disconnector  is  joined  to  its  branch 
conductor  and  the  other  to  a  plate,  n.    In  the  centre 


tance,  when  the  submarine  battery  is  attached  and 
gently  lowered  into  a  position  where  it  may  be 
recovered  at  will. 

Fig.  13  is  a  sketch  of  a  torpedo  explosion,  drawn 
to  scale  from  a  photograph  taken  when  the  column 
of  water  was  at  its  highest  elevation.    The  torpedo 


Ihat  it  may  be  connected  to  them  by  thumb-screws. 
Should  it  become  necessary  to  raise  the  junction 
box  at  any  time  for  testing  purposes,  this  com- 
mutator enables  the  electrical  condition  of  the 
branch  circuits  to  be  ascertained  separately,  or  any 
one  to  be  disconnected  from  the  main  cable  by 
unscrewing  the  corresponding  screw. 

It  is  of  importance  that  the  firing  of  torpedoes  be 
controlled  from  the  shore  when  practicable,  so  that 


ned  433  lbs.  of  gun  cotton,  submerged  J?  feet 
miuci  water  ;  the  height  of  the  column  measured 
81  feet,  and  the  diameter  at  the  base  131  feet. 

On  either  flank  of  our  imaginary  harbour,  fig.  1, 
{page  449)  are  laid  down  some  purely  mechanical 
torpedoes,  m,  m,  to  complete  the  line  of  defence, 
but  as  these  are  not  of  an  electrical  nature,  they  a 
beyond  the  scope  of  the  ^cese^vt.  w\\tie.  \.^*iwAi 
submarine  ■wa.ttatc  Uas  i«Nt\oij^i  d^  \t*a  ^e.-».t^\««*  J 
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a  distinct  science,  and  has  been  so  perfecied  in  all 
its  details,  that  we  have  only  attempted  to  give  a 
general  outline  of  the  most  approved  electric  systems 

Fig.  3,  which  we  give  here,  shows  the  "converging 
are"  which  was  alluded  to  in  the  first  portion  of  the 
article,  but  which  was  then  accidentally  omitted. 

[For  many  of  the  details  in  the  above  article,  we 
are  indebted  to  Mr.  J.  Rjrmer-Jones,  of  the  India- 
Rubber,  Gutta-Percha  and  Telegraph  Works  Com- 
pany, who  has  also  kindly  fumiined  us  with  the 
drawings.— Ed.  Tsl.  Jour.] 

FOREIGN   SECTIONS. 


(Itafy.) 
Pacinotti. 

The  pieces  of  apparatus  sent  by  Antonio  Pacinotti 
to  the  International  Exhibition  of  Electricity  in 
Paris  in  iS8i,  are  the  following  ; — 

I.  A  small  electro-magnetic  and  magneto-electric 
machine,  with  an  electro- magnet  transverse  to  the 
ring,  constructed  in  i860. 

1.  A  magneto-electric  machine,  with  an  electro- 
magnet Iransvers  to  the  coil,  to  be  moved  by  hand. 

3.  A  magneto-electric  machine,  with  a  transverse 
electro- magnetic  8y-wheel,  to  be  moved  by  adriving- 
belt. 

4.  Pair  of  discs  for  the  study  of  the  electricity 
developed  by  molecular  attraction. 

We  will  give  as  briedy  as  possible  a  description 
of  these  pieces  of  apparatus  ; — 

I.  The  little  electro- magnetic  and  magneto- 
electric  machine,  which  is  shown  by  Rg.  1,  has 
an  electro- magnet  transverse  to  (he  ring  ;  it  was 
constructed  by  Pacinotti  in  1 85o,  and  in  its 
construction  (which  was  done  at  the  expense 
of  the  Cabinet  of  Technological  Physics  of  the 
University  of  Pisa)  Pacinotti  wxs  assisted  by  the 
mechanician  Guiseppe  Paggioli.  Although  already 
somewhat  old,  this  apparatus  has  been  sent  to  the 
Exhitntion  to  put  in  evidence  the  priority  of 
Pacinotti,  asagainstM.  Gramme,  in  the  construction 
of  electro- magnets  transverse  to  the  ring,  and  in 
their  use,  both  for  obtaining  mechanical  work  from 
the  electric  current  and  for  obtaining  a  continuous 
induced  current  from  mechanical  work.  In  the 
part  of  the  journal  Nuovo  Ciintnto  for  June,  1864, 
there  was  published  by  Pacinotti  the  design  "  of  the 
machine  with  the  description  ;  a  theoretical  expla- 
nation and  some  notices  of  the  experiments  per- 
formed both  for  obtaining  work  and  for  obtaining  a 
continuous  induced  current,  were  also  given.  Of 
this  publication,  moreover,  there  were  separate 
copies  struck  oil  and  distributed  in  Paris  in  1865. 

In  the  palace  of  the  Exhibition,  and  in  presence  of 
the  jury,  the  old  machine  has  acted  not  merely  as  an 
electro- magnetic  machine,  putting  itself  in  rotation 
when  a  current  was  sent  through  it,  but  it  has  also 
acted  as  a  magneto- electric  machine  when  made  to 
turn   by   hand  ;    it   has   effected   the   deviation  of 

Jaly ,,  igfo.  "  "^   "*'■  " 


3.  galvanometer  needle  by  the  continuous  induced 
current  which  it  produced. 

The  principal  value  of  the  little  machine  coo- 
structed  by  Pacinotti  in  1S60  consists  in  the  fol- 
lowing arrangement,  which  constitutes  the  principlt 
of  the  transverse  electro-magnet.  One  end  of  the 
wire  of  each  of  the  numerous  electro-dynanial 
bobbins,  which  in  this  machine  cover  the  light 
wire  ring,  is  connected  with  the  beginning  of  ibt 
wire  of  the  next  bobbin  by  means  of  the  correspond- 
ing contact-piece  of  the  commutator.  The  poUr 
Umatures  extended  in  the  fixed  inducing-mignel, 
the  teeth  in  the  light  iron  ring,  the  brass  cross-piece 
of  the  support,  and  the  double  range  of  contacts  in 
the  commutator,  are  other  peculiarities  in  the 
apparatus.  It  may  be  mentioned  that  the  frictioa- 
ivbeels  on  the  commutator  were  used  by  Pacinotti 
to  diminish  the  friction  when  the  machine  «u 
worked  with  a  small  motor ;  but  that  in  the  first 
experiment,  when  the  machine  was  adapted  to  give 
the  induced  current,  it  was  moved  by  hand  in  pre- 
ference to  adapting  friction -wheels  upon  the  com- 
mutator to  diminish  the  resistance  to  the  passige 
of  the  electric  current.  The  compensation  dnc 
bearing  these  friction- wheels  figures  among  Uw 
objects  exhibited. 

In  the  description  of  the  Gramme  machine,  given 
by  M.  Gaugain  (the  construction  of  the  Gut 
apparatus],  in  Avtuilu  dt  OitmU  et  I^ysi^ut,  Uarcli, 
1873,  friction  discs  are  shown,  which  greatly  reoll 
the  wheels  in  the  Pacinotti  machine. 

3.  Pacinotti,  in  September  or  October,  1871, 
constructed  the  magneto-elecric  machine,  shon 
by  fig.  1,  which  has  an  electro- magnet  trans- 
verse to  the  coil ;  this  machine  had  a  light 
electro- magnetic  coil,  which  wai  applied  in  some 
experiments  by  means  of  a  temporary  suwcrt 
In  1874,  the  machine  was  arranged  with  a  ued 
electro-magnet,  and  there  was  published  in  the 
NiLow  Cimmia,  in  the  part  for  September  and 
October,  1874,  a  notice  of  the  construction  and  of 
the  experiments  performed. 

The  electro-magnetic  bobbin  is  not  a  sini[^ 
modification  of  the  dimensions  of  the  core  and  (t 
the  electro-djmamic  coils  which  covered  the  ring  of 
the  machine  of  i860 ;  the  wire  of  each  coil,  in  place 
of  passing  within  the  ring,  passes  to  the  opposite 
part  of  the  core,  the  modeof  communication,  whid 
IS  the  leading  feature,  remaining  unchanged. 

Pacinotti  when  constructing  hit  electro-magnete 
bobbin,  did  not  know  that  ao  simple  a  modificatloa 
had  been  made  by  Alteneck ;  Deverthetess,  ths 
machine  of  Pacinotti  difiert  from  that  of  Alieoeck 
in  various  particulars,  among  which  may  be  tt- 
marked    the  followin{[ :     The    iron  core  of  IIk 
electro- magnetic  bobbia  of  Padnotti  is  composnt 
of  discs  of  iron  strung  on  an  axle  of  rotation  ud 
joined  by  means  of  lac  vamith,  so  as  to  prevent  dre 
circulation  of  induced    currents  upon  the  core; 
further,  these  discs  are  toothed  so  that  the  con- 
ducting wire  is  stretched  right  from  one  coil  to  tb* 
other ;  this  not  only  renders  the  iron  man  sm- 
ceptible  to  magnetic  changes,  but  it  also  renden 
I  the  construction  raoro  durable,  since  the  tunii  i 
I  the  conducting  wire  are  thus  protected  fitHnfrictiM 
'   against  one  another.   Another  common  pecnliann, 
I  which  is  indicated  in  the  notice  published  in  it* 
I  year  1874,  is  the  poiiibility  of  getting  a  graiv 
I  amount  of  current  by  having  npon  the  commuBUt 
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four  contact-breakers,  in  place  of  two  only;  one  pair 
of  such  contact-breakers  are  on  the  diameter  normal 
to  the  influencing  poles,  and  the  other  is  placed  in 
the  width  of  two  contact-pieces  in  the  direction  of 
rotation. 

The  movable  contact-breakers  receive  the  out- 
side current,  whilst  the  normal  contact-breakers  are 
connected  to  the  fixed  magnet,  and  direct  into  it  a 
current  in  the  direction  which  produces  the  increase 
of  the  magnetism.  Thus  the  arrangement  of  the 
machine,  as  regards  its  movements,  is  formed  on  the 
conditions  of  a  stable  equilibrium.  The  contact- 
breakers  used  by  Pacinotti  in  this  machine  differ 
from  those  generally  in  use,  in  that  the  wire  brushes 
instead  of  pressing  against  the  commutator  with 
their  sides  do  so  with  their  points,  so  that  as  they 
wear  they  are  not  sensibly  injured.  The  dimen- 
sions of  the  machine  are  not  great,  its  weight  is 
only  30  kilos.  ;  the  support,  though  partly  of  wood, 
is  strong.  When  the  machine  is  turned  by  one  man 
it  gives  an  external  current  equivalent  to  that  of 
two  or  three  Bunseii  -flJements;  but  by  adding  a 
driving  band  to  a  ring  and  employing  several  men 
to  move  the  machine,  it  then  produces  much 
stronger  currents. 

In  the  Exhibition  the  current  given  by  this 
machine  has  generally  been  used  to  put  the  fore- 
going machine  in  motion. 

3.  The  magneto-electric  machine,  shown  by 
fifi^*  3f  has  a  transverse  electro-magnetic  ring; 
it  was  constructed  in  the  spring  of  1878  by 
Pacinotti  at  Cagliari,  in  the  Doghio  workshop, 
with  the  assistance  of  the  mechanician,  G.  Dessi ; 
but  the  first  attempts  at  the  construction  of  electro- 
magnetic rings  were  made  by  Pacinotti  at  Pisa  in 
the  spring  of  1875. 

In  the  machine  exhibited,  the  electro-magnetic 
ring  consists  of  twenty  coils  of  copper  wire,  covered 
with  silk  and  varnish,  each  of  them  having  the  form 
of  the  letter  D*  These  coils  are  united  to  the  ade 
of  rotation  and  have  their  circular  parts  laid  upon 
each  other  and  stretched  so  as  to  form  a  kind  of 
ring.  Such  electro-magnetic  rings,  moreover,  can 
be  called  transversal,  since,  according  to  the  prin- 
ciple of  transverse  communication,  the  end  of  the 
wire  of  each  coil  communicates  with  the  beginning 
of  the  wire  of  the  following  coil  by  means  of  the 
corresponding  contact-piece  of  the  commutator. 
Two  large  electro-magnets,  shaped  somewhat 
like  the  letter  E>  constitute  the  fixed  part  of  the^ 
machine ;  they  have  their  polar  armatures  extended, 
and  are  placed  opposite  each  other  thus,  E  "3, 
with  their  poles  of  contrary  name  presented  to  each 
other.  Between  these  poles  revolves  the  electro- 
magnetic ring.  Upon  the  commutator  there  are, 
as  in  the  first  machine^  four  contact-breakers,  of 
which  two  give  the  magnetising  current,  and  the 
other  two  the  current  for  eztemSl  use. 

This  ring  machine  was  in  action  at  Cagliari,  in 
the  Doghio  workshop,  and  in  order  to  move  it, 
about  one  horse-power  was  used.  The  ring  made 
about  600  revolutions  ]per  minute  at  first,  and  then 
the  external  current  maintained  at  bright  redness  an 
iron  wire,  six-tenths  of  a  millimetre  in  diameter  and 
35  centimetres  long,  and  caused  it  to  fuse  when  the 
length  was  reduced  to  about  one  decimetre ;  be- 
tween carbon  points  the  machine  maintained  a  very 
good  electric  light.  The  total  weight  of  the 
apparatus  was  a  little  more  than  a  hundred  kilos. 


4.  Besides  the  machines,  Pacinotti  exhibits  discs 
and  couples  for  generating  electricity  by  molecular 
friction ;  an  account  is  given  of  their  use  in  two 
memoirs  contained  in  the  Nuovo  Cimento  for  1875. 
By  means  of  this  apparatus,  Pacinotti  has  proposed 
to  show  that  the  friction  between  the  molecular 
elements,  kept  in  agitation  by  thermic  movements, 
are  the  causes,  of  the  electromotive  force  occasioned 
by  contact,  of  the  chemical  action,  and  of  thermo- 
electricity. In  the  memoir  of  1875  he  begins  by 
noticing;  analogies  between  the  developments  of 
electricity  by  molecular  actions,  and  of  friction  be- 
tween bodies.  Between  the  objects  exhibited  is  a 
numerous  collection  of  bi-metallic  pairs,  well  insu- 
lated, which,  if  rubbed  upon  plates  of  ebonite,  or  of 
other  non-conductors,  leave  traces  of  electricity, 
which  can  be  recognised  by  means  of  the  electro- 
scopic  dust  of  red  lead  and  sulphur.  There  are 
also,  among  the  objects  shown,  three  discs  of  ziac 
and  one  disc  of  copper,  fitted  with  insulating 
handles,  with  set-screws,  and  with  connecting 
clamps,  two  of  which  wm-depMId  with  paraffine. 
These  discs  form  part  of  a  inticliabre  numerous  col- 
lection, which  Pacinotti  made  use  of  in  studying  the 
electrophoric  action  in  the  disc  experiments  of  \  olta. 

Finally,  among  the  objects  exhibited  (in  con- 
nection with  the  numerous  couples  for  producing 
electricity  by  molecular  attrition)  is  a  small  acti- 
mometer,  with  copper  plates  immersed  in  sulphate 
of  copper,  an  arrangement  which  Pacinotti  began 
to  use  in  1863,  during  the  study  of  the  electric 
currents  generated  by  the  action  of  heat  and  light, 
published  in  two  short  memoirs  in  the  Nu(m 
Ciftunto  for  1863  and  1864. 

{France  ?j 

Gaulne  and  MildA's  Electric  Fire  Signaller. 

The  automatic  fiire  signallers  which  have  hitherto 
been  invented  have  possessed  the  possible  defect 
that  when  the  apparatus  is  not  required  to  work, 
except  under  accidental  circumstances,  and  at  long 
intervals  of  time,  their  contact  surfaces  become 
oxidised,  so  that  the  current  does  not  pass  at  the 
time  when  it  is  required  to  do  so;  this  is  more 
particularly  the  case  when  mercury  contacts  are 
employed.  When  the  contacts  are  made  with  an 
inoxidisable  metal,  the  same  bad  effect  takes  place; 
from  dust  or  other  causes.  To  keep  such  apparatus 
in  working  order  continual  attention  and  cleaning 
is  necessary. 

In  order  to  avoid  the  foregoing  defects,  the 
principle  of  keeping  thedrcait  closed  normally, 
and  of  rupturing  it  to.giyo.the  alarm,  has  been 
suggested ;  for  this  pur|kMe'«  bi-metal  plate,  which 
bends  (foo^^y  from  a  contact  when  heated  is  em- 
ployed. This  arrangement,  although  it  avoids  the 
defects  of  the  ordinary  open  circuit  method,  has 
the  disadvantage  of  requiring  a  battery  to  be 
alwavs  working,  ttid,  moreover,  it  requires  a 
number  of  indicators,  in  order  that  the  exact 
loc^ity  of  the  fire  may  be  able  to  be  announced. 

The  apparatus  of  M.  Gaulne,  which  is  shown 
by  the  figure,  is  designed  with  the  object  of  avoid- 
ing all  the  defects  of  .the  inventions  previously 
devised ;  it  is,  moreover,  very  inexpensive.  The 
signallers  take  the  place  of  the  ordinary  electric 
push  button  in  the  usual  electric  bell  systems,  in 
fact,  are  used  for  ordinary  ringing  purposes.    In 
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Okcs  [riace,  tbe  apparatus  works  automatically. 

.The  inTentioii  consists  of  a  plate  of  metal,  secured 
to  tbe  wall  of  the  room  near  the  ceiling  bj  three 
screws.  Tht  leading  wires  of  the  apparatus  are 
connected  to  metal  terminals,  lixed  at  the  lower 
part  of  the  whole.  To  each  of  the  bosses  of  these 
tenniaalJ  are  secared  straight  compound  metallic 
iprinn,  formed  of  brass  and  steel ;  these  springs, 
which  form  an  acute  angle  with  each  other,  have 


their  brau  portions  ^which  are  on  the  outside  of 
the  ■ogle')  terminatea  a  little  distance  short  of  the 
apax  of  the  angle,  but  the  steel  portions  are  carried 
firther  upy  and  have  their  inner  ends  faced  with 
pladnan.  These  ends,  although  in  close  proximity 
to  each  other,  do  not  normally  touch.  In  the 
TCrtical  axis  of  the  plate,  and  behind  the  springs, 
is  a  rod,  which  slides  vertically  in  guides ;  the  loner 
end  of  this  rod  is  terminated  by  a  ring  (to  which 
can  be  attached  the  bell  cord)  and  the  upper  end 
has  a  projecting  pin,  which  rubs  between  tbe  two 
pbtinum  surbces  of  the  springs  when  the  rod  is 

C'led  down.     This  rod  is  normally  held  up,  and 
ught  hack  into  the  position  shown,  by  means  of 
the  spiral  tpring. 

The  action  of  the  apparatus  is  obvious;  when 
the  rod  is  drawn  down  by  means  of  the  bell  cord, 
the  pin  rubbing  between  the  platinum  contacts 
completes  tbe  circuit.  If,  on  the  other  hand,  a  lire 
breui  out,  the  springs  become  heated  and  bend 
inwards  until  the  contacts  touch,  and  thus  complete 
tbe  circtiit ;  in  this  case  the  lengthened  ringing  of 
the  bell  indicates  that  the  cause  is  not  due  to  the 


simple  momentary  pull  of  the  bell  cord.  It  is 
obvious  that  no  amount  of  rough  pulling  of  the 
cord  can  interfere  with  the  senaibility  of  the 
springa,  whilst  the  continual  friction  of  the  pins 
between  the  contacts,  which  results  from  the  use  of 
the  cord,  keeps  the  contacts  clean. 

In  order  that  the  apparatus  m.-Ly  be  set  to  ring  at 
any  required  temperature,  a  set  screw  is  provided, 
which  regulates  the  distance  between  the  contacts; 
this  screw  has  an  index  hand,  which  moves  round  a 
dial  graduated  to  thermometric  degrees,  go  that  the 
apparatus  can  be  set  to  act  at  any  required  tem- 
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{^CoHliiiued /rem page  467.) 
Wh  propose  to  consider  only  one  derived  *73teoi, 
viz.,  the  eIectTO-inBgnetic*iystem  oF  c.  g.  9.  atisolute  units, 
and  to  leave  the  question  of  the  conversion  of,thii  system 
inloanothei  system  foifuture consideration.  Igiveina 
foot-note  those  equations  which  are  most  frequently  in 

10.  This  British  Association  electro-magnetic 
system  of  electrical  units  Is  well  represented  in  the 
following  table : — 


Symbol. 

N„o..^... 

CCS.  1.1011 

R. 
E. 
K. 

Q. 
c. 

Resistance 

Capacity 
Quantily 
Current 

Ohm 

Vol! 
Farad 

10» 

It* 

to* 

lO-l 

It  will  be  seen  in  the  c.  g.  s.  system  that  the 
absolute  units  of  resistance  and  electromotive  force  are 
so  small,  that  very  large  numbers  have  to  be  used 
to  bring  them  within  practical  limits.  The  units  of 
quantity,  current,  and  capacily  are  so  large  that 
fractions  only  can  be  used.  Christening  theae  units 
with  names  has  had  a  happy  practical  effect.  The 
only  unit  that  has  not  yet  had  a  name  is  that  of 
quantity,  and  Ampere  has  been  suggested-)-  as  one 
worthy  to  rank  with  the  other  illustrious  names  that 
have  been  applied  so  usefully.  Symbols  have  been 
attached,  to  each  magnitude,  and  it  would  be  a  great 
convenience,  especially  to  students,  if  physicists  would 
invariably  use  the  same  symbols  to  represent  the  same 
quantity.  The  letter  thus  becomes  a  kind  of  short- 
hand symbol  conveying  at  once  the  same  idea  as  the 

•FuHdamtHlal  UniH. 


Derhtd  Mickamcai  Uml 


QuaniLi;  of  Elcnridty 

Electromolivc  Force... 
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in  England,  but 
luthoTi  se«rn  to 
king  free  use  of 


word.     I  insert  those  usually  adopt 
the  pt»etice  there  is  very  varied,  a 
delight  to  contuie  their  readers  by 
all  the  alphabet  to  iodicate  at  difTerent 
quantity. 

In  the  practical  application  oE  these  units,  multiples 
and  fractious  have  to  be  largely  used.  Thus,  while  the 
ohm  is  a  very  convenient  unit  for  ordinary  "  conduc- 
tivity "  measurements,  it  leads  to  the  use  of  very  high 
numbers  when  "insulation"  has  to  be  expressed.  A 
multiple  oE  the  ohm  is  thereiore  used  as  an  insulation 
unit ;  lo*  ohms  has  been  adopted  Eor  this  purpose,  and 
iscalled  the  megohvi.  On  the  other  hand,  the  farad  or  the 
unit  of  capacity  is  loo  large,  and  -i,,  of  it,  or  the  micro- 
farad, is  that  used.  The  arber  is  much  used  for  electric 
light  and  for  the  transmission  of  power  purposes,  but  it 
is  too  large  for  telegraphic  purposes,  so  that  a  fraction, 
the  mUli»r6er  or  lo  '  weber,  is  used  as  an  useful  unit, 
and  for  certain  physical  researches  the  microweber  or 
10"*  weber  is  sometimes  used. 

index  symbols  similar  to  those  used  to  indicate 
degrees  cf  temperature,  have  also  been  suggested  and 
are  much  used.  The  ohm  is  indicated  by  the  Greek 
Omeja  ai,  and  the  megohm  by  Q;  the  weber  is  in- 
dicated by  the  Greek  gamma,  r,  and  the  milliweber  by 
the  small  gamma,  y.  The  other  quantities  might  also 
be  cODVeiuentiy  indicated  in  the  same  way.  Thus,  as 
12^  indicates   ii  degrees,  so   12°'   would  indicate  ta 

1 1.  Now  such  being  the  practical  system  of  electro- 
magnetic units,  the  question  remains  for  discussion  : — 
How  can  electrical  magnitudes,  which  apparently  seem 
so  entirely  independent  of  time,  mass,  and  space,  be 
measured  by  reference  to  their  fundamental  units? 
Krsistanct  is  the  obstruction  which  matter  opposes  to 
the  passage  of  electricily  through  it.  Hence  to 
measure  resistance  we  must  be  able  to  measure  the  flow 
of  electricity,  or  the  quantity  of  electricity  that  passes 
in  a  given  time  through  a  conductor.  The  transference 
of  electricity  from  one  point  of  a  conductor  to  another 
is  invariably  accompanied  by  work  done  or  energy  ex- 
pended; for  instance,  magnets  are  moved,  heal  is 
generated,  light  is  produced,  or  chemical  decomposition 
is  effected;  so  that  to  measure  the  quantity  of  electricity 
passing,  in  other  words  to  measure  a  current  sf 
tleclriciy,  we  must  measure  either  the  force  it  exerts 
upon  a  magnet  in  its  immediate  neighbourhood,  or  the 
amount  of  heat  it  produces,  or  of  work  it  does  in  a 
given  time. 

We  will  consider  the  first  method  only,  or  the  electro. 
magnetic  effect  of  (Ersted.  Here  we  have  a  current 
of  electricity  acting  upon  a  magnet  so  as  to  cause  It  to 
move,  and  before  we  can  measure  the  force  exerted  by 
the  current  upon  the  magnet,  we  must  be  able  to  ex- 
press the  strength  of  the  magnet  itself  in  the  same 
system  of  units, 

12.  It  is  the  fundamental  law  of  magnetism— the 
law  oE  Coulomb  —  that  unlike  poles  attract  while 
similar  poles  repel  each  other  with  a  force  {i)  which 
varies  directly  as  the  product  oE  the  intensity  oE 
mignetism  of  each  pole  (ni,  in'),  and  inversely  as  the 
square  of  the  distance  {dj  separating  them.  This  law 
Is  expressed  by  the  formula  :  — 


(0 


^pulsion. 


—  indicatmg  attraction  and  *■  repu 

In  other  words,  one  pole  exerts  force  on  another  pole, 
and  if  one  pole  repels  a  similar  pole  at  a  centimetre 
distance  with  the  force  of  a  dyne,  that  is,  with  such  a 
force  that  the  pole,  if  free,  will  move  with  a  velocity 
of  one  centimetre  per  second,  we  have  the  unit  magnetic 

pale,  for  if  Fbe  i  and  rfbe  i,  m  and  ni'  must  each  be  I. 

TJie  aait  magnetic  pole  has  not  yet  received  a  tiMtie. 


If  one  were  wanted  a  better  name  thao  Gauts  eonU 
scarcely  be  selected,  unless  it  were  that  o(  Cauhmi. 
But  we  may  disregard  the  second  pole,  and  conEoe 
ourselves  to  the  space  affected  by  the  magnetism  o( 
the  one  pole.  The  neighbourhood  of  a  magnet  it 
called  a  magnilic  field,  and  a.<i  the  earth  is  regarded  as 
an  enormous  magnet,  any  portion  of  space  about  its 
surface  is  a  portion  of  its  magnetic  Seld,  and  tbe 
intensity  of  this  field  can  be  measured  by  the  force  witl 
which  a  pole  of  a  magnet  Is  affected  wbea  placed  there. 
In  fact,  the  Intensity  of  a  magnetic  field,  is  the  force 
which  unit  pole  experience*  wnen  placed  there.  If  fiee 
to  move,  it  would  move  with  a  defined  velocity;  if 
fixed,  it  would  experience  a  definite  tendency  to  moR. 
This  fact  is  expressed  by  the  equation  :— f  —  m  h,  (1) 
where  f  indicates  the  force  acting  on  the  pole  m,  and  h 
is  the  intensity  of  the  field.  At  the  present  momect 
the  Intensity  of  the  magnetic  field  of  the  earth  at  Paris, 
in  a  horiiontal  plane,  is  'I776  of  a  dyne,  and  if  uait 
pole  were  placed  there,  it  would  move  under  the  in- 
fluence of  that  fraction  of  a  dyne.  Wecannot  concein 
the  existence  of  one  pole  without  the  presence  oE  tlie 
other.  Whatever  action  there  be  on  one  pole,  there 
must  be  an  opposite  action  on  the  other  pole.  Hence 
,  the  effect  of  the  horizontal  component  of  the  earth's 
,  magnetism,  is  to  cause  a  suspended  magnet  to  move 
about  its  fixed  centre,  and  to  take  up  its  position  ia 
the  magnetic  meridian  with  a  defined  and  measuraUe 
force.  A  magnetic  field  Is  graphically  represented  by 
drawing  lines,  or  curves,  which  indicate  everywheretbe 
direction  which  a  very  small  magnetised  needle  woold 
lake  if  moved  in  the  field,  and  t^-  drawing  these  linei 
to  scale,  we  can  indicate  the  intensity  of  the  magnetic 
field  at  any  spot,  as  well  as  the  directioa  of  the  force 
experienced  there.  In  fact,  Faraday  made  such  use  Df 
these  imaginary  lines,  that  they  have  come  to  be  re- 
garded as  real  line*  of  force,  existing  In  space  and  de- 
termining physical  questions.  Thus  a  magnrtic  Eeldii 
said  to  be  travened  by  lines  of  force,  and  when  these 
lines  of  force  are  parallel,  and  at  equal  distance*  from 
each  other,  the  field  is  urufonH.  The  magnetic  field 
due  to  the  earth  is  practically  uniform. 

But  a  magnetic  field  is  produced  by  an  electric 
current.  The  neighbourhood  oE  a  wire  convcjiag  a 
current  is  such  a  field.  If  a  wire  be  bent  in  a  diw, 
and  a  current  traverse  the  wire,  then  the  centre  of  that 
circle  will  possess  a  magnetic  intensity  which  Is  easily 
measured.  In  fact,  if  we  take  a  circle  of  one  centi- 
metre radius,  and  cause  a  current  to  flow  along  an  arc 
of  one  centimetre  length  of  this  circle,  this  carreatcaa 
be  adjusted  so  as  to  exert  unit  force  on  unit  pole  at  the 
centre,  and  that  current  will  be  unit  current,  and  it  will 
produce  a  magnetic  field  of  unit  intensity  at  tbeceotie. 
If  the  current  circulates  through  the  whole  drcoia- 
ference  of  the  circle  it  will  exert  6*3933  units  of  lotte 
at  the  centre.     This  unit  current  Is  the  c.  g.  *.  uit 

Hence  currents  can  be  measured  by  the  forces  th«j 
exert,  and  these  forces  being  measured  by  the  funda- 
mental units,  currents  of  electricity  can  be  meanied 
by  the  same  system. 

13,  Now  comes  the  question — How  are  currents  of 
electricity  produced?  Currents  are  dependent  npoa 
but  two  quantities.  Blectrejiuitive  farct*  and  Uttittantt 
whose  relations  were  determined  by  Ohm,  and  ex- 
pressed by  his  well-known  formula.  Faraday  tbowad 
that  if  a  wire  be  moved  through  a  magnetic  field,  in 
such  a  way  as  to  cut  the  lines  of  magnetic  force  at  right 
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an  electromotive  force  will  be  determined  in 
mductor,  and  a  current  will  flow  if  the  wire 
a  closed  circuit.  The  strength  of  this  current 
(pend  upon  the  intensity  of  the  magnetic  field 
6  length  of  the  conductor  (l),  tht  velocity  with 
ht  conductor  movts  across  tht  line  of  force  (v), 
»  resistance  of  the  circuit  (r).  These  relations 
en  by  the  equation  :— 

R 

se  if  we  have  a  uniform  magnetic  field  of  unit 
y  (h  =  1),  and  if  the  resistance  of  the  circuit  be 
t  =  i),  then  if  the  conductor  of  unit  length  (l= 1) 
brough  the  lines  of  force  at  right  angles  to  their 
)D  and  to  its  own  length  with  unit  velocity  (v  =  i), 
lid  have  (c=  i)  unit  current.  Hence  current  can 
measured  by  the  velocity  with  which  a  wire 
through  a  magnetic  field,  and  hence  it  is 
ent  upon  the  fundamental  units  of  time  i^nd 

laving  thus  a  measure  of  the  current  in  terms  of 
damental  units,  we  have  also  a  measure '  of  the 
notive  force  and  resistance  of  the  circuit  in  the 
lits.    It  is  evident  in  Ohm's  formula — 

c  =  « 

R 

c  be  I  and  s  be  i,  r  must  also  be  x.  If  we  can 
e  unit  current  in  unit  magnetic  field  by  unit 
\  the  electromotive  force  producing  that  current 
\  unity,  and  the  wire  conveying  that  current  must 
lit  resistance.  For  in  equation  (3)  if  c,  v,  h, 
iach  be  I,  r  must  be  i  also.  The  resistance 
circuit  and  the  electromotive  force  produced  in 
field  by  the  velocity  of  one  centimetre  per  second 
e  so  small  that,  although  thev  would  be  the 
absolute  units  of  electromotive  force  and 
ce,  it  has  been  necessary  in  order  to  forxn  a 
ible  system  to  take  a  much  higher  velocity.  In 
velocity  of  10'  c.  g.  s.  absolute  units  has  been 
at  this  purpose,  or  the  practical  unit  of  resistance 
n  made  of  such  dimensions  that  it  requires  a 
'  of  one  thousand  million  centimetres  per 
to  produce  unit  current  through  it  under  similar 
tances.* 

is  the  unit  resistance  that  has  been  called  an  ohm, 
ich  is  said  to  be  equal  to  10*  centimetre-seconds, 
in,  and  very  improperly,  said  to  be  equal  to  a 
'  of  1,000  million  centimetres  per  second.  Re- 
i  is  a  property  of  inert  matter,  and  velocity  is 
and  it  is  confusing,  as  well  as  a  misuse  of 
^,  to  say  that  resistance  is  velocity.  It  is  per- 
nio to  say  that  the  formula  or  dimensional 
n,  which  represents  resistance  in  the  electro- 
ic  system  of  units,  is  the  same  as  that  which 
Its  velocity,  but  this  is  onlv  true  for  that  system 
I,  and  it  is  not  true  for  all  other  systems.  For 
s,  in  the  electrostatic  system,  a  system  based  on 
ib's  electrostatic  law,  instead  of  the  electro- 
ic  law,  resistance  and  velocity  have  not  the  same 
onal  equation. 

practically  impossible  to  produce  currents  in  the  simple 

cated  above.    The  Committee  of  the  British  AssociatiOD 

a  method  suggested  by  Sir  William  Thomson.    They  used 

coil  of  insulated  wire  rotating  around  a  vertical  axis,  in  the 

which  a  small  nugnet  was  suspended  in  the  ma|i:netic 

and  which  was  deflected  by  the  currents  generated  in  the 

coil  through  its  wire  cutting  the  lines  of  magnetic  force  of 

.    Great  care,  very  numerous  precautions,  many  corrections 

made  for  the  irregularity  of  the  lines  of  magnetic  force  of 

,  for  imperfect  adjustments  of  the  cotl  and  magnet,  for 

of  the  magnet  on  the  coil,  for  self-inductioa.of  the  coil, 

n  of  the  suspended  fibre,  for  change  of  temperature,  ftc. 

t  was  an  approximation  only  to  the  true  Ohm,  but  which 

lias  been  made  the  standard  of  reference  in  England.  Coils 

ere  made  to  represent  this  resistance  which  were  distributed 


Some  writers  have  carried  this  concert  so  far  as  to 
express  velocities  by  ohms.  Thus  the  velocity  of  light 
has  been  given  as  2*98  ohms. 

15.  The  Ohm  has  been  approximately  measured  by 
the  Committee  of  the  British  Association  (1861—69), 
who  expended  a  very  great  deal  of  cart  upon  the  opera- 
tion, but  in  spite  of  all  this  care  exercised  by  the  most 
accomplished  experimenters  of  the  day,  the  standard 
obtained  was  pronounced,  and  is  known  to  be,  only 
approximately  near  the  truth.  It  has  been  examined 
by  the  following  physicists  with  the  results  given  in  the 
Uble. 

1864.    B.  A.  Unit 1*0000. 

1870.    F.  Kohlrausch       I'oigC. 

1873.     Lorenx         •9797* 

1876.  Rowland     *99^2, 

1877.  H.  F.  Weber        I'ooa. 

1 881.    Rayleigh  and  Schuster     ...  '9895.' 

Mean  •9932, 
Unfortunately^  the  name  Ohm  has  been  given  to  the 
approximate  coil  and  not  to  the  real  unit,  vix.,  10*  c.g.s. 
absolute  units  of  resistance.  This  inaccuracy  and 
this  misapplication  of  the  name  has  left  the  ground 
open  to  the  claim  of  rival  units,  but  only  one  maintains 
the  field,  and  that  is  the  Siemens  unit,  which  is  the 
resistance  of  a  column  of  pure  mercury  at  o^  C,  one 
metre  long  and  of  one  square  millimetre  sectional  area. 
There  is  no  reason  whatever,  of  a  scientific  nature,  to 
justify  the  retention  of  this  unit  except  its  close 
approach  in  magnitude  to  the  true  ohm.  Had  it  been 
a  column  of  mercury  1*0475  meter  long  it  would  have 
been  a  closer  approximation  to  the  true  ohm  than  pro- 
bably the  B.A.  unit  coil  itself.  Indeed  it  is  questionable 
whether  a  better  approach  to  the  ohm  could  be  produced* 
than  to  adopt  Dr.  Siemens'  method  with  the  corrections 
necessary  to  make  it  the  nearest  possible  approach  to 
this  scientific  unit.  The  fundamental  units  themselves' 
are  inexact,  and  we  must  be  satisfied  with  mereapproxi*- 
mations.  As  knowledge  and  skill  increase  so  must 
greater  and  greater  exactitude  be  experienced  in  any 
new  determination  of  the  material  standard.  A  com- 
mittee of  the  British  Association  is  now  working  at  the 
question,  and  a  fresh  measurement  of  the  ohm  is  going 
to  be  made  on  a  new  method,  devised  by  Professor 
Carey  Foster. 

The  Committee  of  the  British  Association  deposited 
several  coils,  constructed  in  different  ways  and  of. 
different  metals,  in  the  observatorv  at  Kew.*  These 
were  examined  in  1867  by  Mr.  Hockin,  and  were  found 
to  have  suffered  no  change.  Thev  were  again  examined 
in  1876  by  Professor  Chrystal,  when  seven  were  found 
constant,  but  one,  that  made  of  Platinum-silver  aHoy, 
was  found  to  have  deteriorated.  They  are  arain  about 
to  be  examined  by  the  Committee  of  the  British  Asso- 
ciation. Efforts  are  also  going  to  be  made  to  obtain  for 
it  a  legal  status  in  England. 

What  is  wanted  is  some  central  establishment  for  the 
periodical  examination  of  standard  coils  and  measures, 
and  for  the  granting  of  certificates  of  the  correct  value 
of  those  sent  for  verification. 

(To  be  continued.) 

Erratum. — November  15th,  page  467,  last  sentence 
of  par.  8 — for  *' 7'46  x  lo'  ergs"  read  *'7*46  x  lo* 
ergs." 

*  Two  coils  were  made  of  platinum  and  two  of  mercury,  while  two 
were  made  of  each  of  the  following  alloys  :^ 

Gold-silver. 

Platwum-silver, 

Flatinum-iridium. 
The  wires  of  which  the  coils  were  made  varied  from  i  metre  to 
2  metres  long»  and  from  0*5  mm.  to  0*8  mm.  in  diameter.     Tlxey 
were  insulated  with  silk  and  saturated  with  paraffine    They  ar«  bow 
in  the  Cavendish  Laboratory  in  Cambridge. 
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Electrical  Directory.— We  havi  received  a  speci- 
men P*gc  of  an  Electrical  Directory  of  England  which 
willshortlybe  published  by  Mr.  J.  A.Berly,  the  well-known 
electrical  engineer.  The  volume  will  be  a  complete 
record  of  all  the  industries  directly  or  indirectly  con- 
nected with  electricity  and  magnetism,  and  will  contain 
the  names  and  addresses  of  manufacturers,  &c.  Every 
trade  which  is  in  any  way  connected  with  electrici^ 
will  be  represented.  There  can  be  no  doubt  but  that 
the  work  will  be  an  extremely  useful  one,  and  that  no 
one  is  more  competent  than  Mr.  Beriv  to  make  it 
a  success.  The  general  arrangement  of  the  book  (as 
far  as  can  be  gathered  from  the  specimen  pages)  is  all 
that  can  be  desired. 

New  Atlantic  Cable. — It  is  reported  that  a  com- 
pany is  in  treaty  with  Mr.  W.  T.  Henley  with  refereince 
to  the  manufacture  of  a  new  Atlantic  cable. 

The  Electric  Light  at  Brighton. — The  Commis- 
sioners for  the  District  of  Hove,  Briehton,  decided  at  a 
meeting,  held  on  the  17th  ult.,  to  illuminate  that  por- 
tion of  the  town  by  the  Brush  light.  It  is  estimated 
that  the  annual  cost  will  be  ;f  2,000,  as  against  jf  1,900 
for  gas  lighting.  At  the  forthcoming  Health  Congress 
and  Sanitary  Exhibition,  which  will  be  held  in  the  town 
in  the  beginning  of  December,  it  has  been  decided  to. 
invite  the  various  patentees  to  exhibit  their  electric 
lighting  apparatus,  and  the  gas  committee  are  to  re- 
commend the  council  to  expend  ;£300  for  the  erection 
•f  a  shed  for  housing  the  engines  and  apparatus. 

The  Electric  Light  at  the  Fiji  Islands. — 
During  the  recent  visit  of  the  sailor  Princes  to  the  Fiji 
Islands,  a  display  of  electric  light  from  the  flagship 
was  made.  The  natives,  who  for  the  first  time  beheld 
the  light,  were  both  astonished  and  gratified,  v. 

Tre  Electric  Light  and  Torpedoes. — An  experi- 
ment was  made  recently  with  the  electric  light  on  board 
the  Sultan f  at  Portsmouth,  which  will  probably  effect  a 
revolution  in  the  arrangement  and  working  of  the 
powerful  beam  whioh  is  used  in  her  Majesty's  ships 
n>r  discovering  the  approach  of  a  torpedo  attack  at 
night  As  the  torpedo  detectors  are  now  fitted  on 
board,  both  the  lamps  and  the  men  in  charge  are  from 
their  exposed  position  conspicuously  open  to  attack ; 
the  light  itself  would  indic&te  the  vulnerable  part;  and 
torpedo  craft  would  no  doubt  begin  the  assault  by 
destroying  the  electrical  apparatus  by  means  of  their 
machine  guns.  As  a  means  of  removing  this  very  ob- 
vious danger,  the  dockyard  authorities  at  Portsmouth 
hit  upon  the  idea  of  testing  the  applicability  of  reflected 
light  for  searching  purposes  at  sea.  With  this  object 
in  view  an  iron  tube,  3  ft.  7  in.  in  diameter,  or  just 
capable  of  containing  the  ordinary-sized  lenses,  was  car- 
ried through  the  forward  hatchway,  and  extending 
from  the  lower  deck  to  about  a  couple  of  feet  above  the 
top  of  the  funnel  when  housed  for  safety.  The  portion 
of  the  tube  between  the  main  and  the  lower  deck  is 
made  portable,  so  as  to  enable  the  lenses  and  lamp  to 
be  adjusted.  The  lamp,  which  is  one  of  Professor  de 
Monnier's,  is  fixed  on  a  vertical  slide  within  the  tube 
between  decks,  and  is  consequently  so  protected  as  to 
be  impervious  to  attack.  The  carbon  points  are  placed 
obliquely,  and  are  so  arranged  that  they  can  be  revolved 
to  suit  different  practical  conditions.  At  the  bottom  of 
the  tube  and  below  the  light,  is  a  plano-concave  re- 
flector, while  immediately  above  the  light  is  a  dioptric 
)ens;  the  upper  and  exposed  end  of  the  tube  is  sur- 


mounted by  a  square  iron  hood,  about  four  feet  ia 
height.  This  is  made  to  turn  in  any  direction  rouod 
the  tube  upon  a  roller  path,  and  inside  of  which  b  a 
mirror,  3  ft.  in  breadth  and  4  ft  in  height,  and  moooted 
on  a  pivot,  so  that  by  means  of  gearing  it  can  be  made 
to  project  the  reflected  beam  from  below  at  any  angle 
of  elevation  or  depression  that  may  be  required.  The 
current  is  generated  by  the  ordinary  apparatus  with 
which  ships  of  war  are  now  provided,  ana  which  iothis 
case  consists  of  a  D  Gramme  machine  driven  by  a 
Brotherhood  engine.  The  system  seemed  perfectly 
practicable  and  under  control,  but  further  experiments 
will  be  made  with  the  object  of  testing  the  merits  of 
different  lenses. — Daily  Telegraph, 

Remarkable  Prophecy  concerning  the  Electric 
Light. — In  a  copy  of  the  Times  for  1878,  we  have  come 
across  an  amusing  piece  of  correspondence  with  n^er- 
ence  to  the  future  of  the  Jablochkoff  electric  light ;  the 
writer  of  the  letter  is  at  the  present  time  not  unknown  in 
connection  with  a  system  of  electric  lighting  by  incan- 
descence; we  presume  he  has  seen  reason  to  modify 
his  opinions  within  the  last  year  or  two.  The  following 
are  extracts  from  the  letter  in  question  :  — 

*'  The  Jablochkoff  candle,  as  is  well  known,  is  worked 
by  alternating  currents,  or,  as  it  might  be  said,  its  ac- 
tion depends  on  the  alternate  filling  and  exhaustion  of 
the  electric  fluid  from  the  conductors  used  {or  convey- 
ing the  electricity;  it  is,  therefore,  evident  that  even  for 
moderate  distances  the  Jablochkoff  system  is  quite  im- 
practicable. Indeed,  so  convinced  am  I  of  the  troth  of 
what  I  say  that  I  venture  to  assert  and  without  fear  of 
contradiction  that  one  of  these  candles,  giving  a  light 
equal  to  100  gas  jets,  when  worked  in  the  ordioaiy  way 
at  a  few  yards  distance,  would  refuse  to  give  any  light 
at  ail  if  removed  a  mile  off,  however  low  might  be  the 
resistance  of  the  conductors  leading  to  it ;  the  retarda- 
tion due  to  the  inductive  capacity  of  the  conduct- 
ing cable  and  the  development  within  it  of  'extra 
currents '  so  reduces  the  available  electromotive  force 
at  the  ends  of  the  carbons  as  to  be  insufficient  for  the 
working  of  the  candle.  :  .  .  .  Again,  another  diAml^ 
to  be  contended  aeainst  in  the  use  of  these  intermittent 
currents  through  long  lines  is  that  of  insulation ;  for,  as 
telegraphists  well  know,  insulation  in  these  drcnm- 
stances  becomes  a  very  difficult  matter,  and  the  laws 
governing  it  are  of  a  very  complex  nature.  In  short, 
when  using  alternating  currents,  the  light  will  be  fbond 
to  decrease  with  the  distance  according  to  some  futc* 
tion  which  very  soon  becomes  for  all  practicable  par- 
poses  infinite.  I  see  that  the  Jablochkoff  light  is  to  be 
used  for  illuminating  the  Thames  embankment.  Here 
it  will  be  necessary  to  have  about  half-a-dozen  com- 
plete electric  works  all  along  the  series  of  lights,  one 
at  least  for  every  three  candles ;  but  there  is  no  doubt 
that  it  wiU  be  exceedingly  pretty,  and  I  think  the 
Board  of  Works  might  as  well  try  the  effect  of  red  fire 
while  they  are  about  it — say  once  a  week  as  a  change.** 

The  Electric  Light  in  Bristol.— At  a  recent 
meeting  of  the  Bristol  councilmen  a  committee  was  ap- 
pointed on  the  motion  of  Mr.  William  Smith  to  report 
on  the  practicability  or  otherwise  of  utilising  the  action 
of  the  tides  and  of  non-tidal  waterj.  for  the  purpose  of 
obtaining  power  by  the  storage  of  electricity,  to  be 
applied  to  industrial  purposes,  for  the  lighting  of  the 
city,  or  to  other  uses.  Mr.  Smith  read  a  letter  from 
Sir  Charles  Bright,  to  show  that  the  proposal  is  a 
practicable  one,  and  stated  that  the  available  tidal  power 
at  the  mouth  of  the  river  is  50  billion  foot  pounos  per 
annum,  or  859,659  horse-power  per  tide.  Five  mues 
higher  up  the  river,  at  Totterdown,  the  available  energy 
is  6^  billion  foot  pounds  per  annum,  or  279,389  horse- 
power per  tide.     Mr.  Smith  did  not  suppose  they  conld 
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a^ilise  even  one-hnndredth  of  this  power,  but  what  they 
could  utilise  would  be  sufificient  to  light  the  city  by 
electricity.  They  now  used  about  80  billion  cubic  feet 
of  f^  per  annum,  the  total  amoui^of  energy  in  each 
cubic  foot  being  500,000  foot  pounds.  The  city  there- 
fore expended  40  billion  foot  pounds  of  energy  in 
burning  gas,  of  which,  probably,  35  billions  or  more 
were  wasted  in  merely  warming  the  air  or  producing 
smoke  inside  the  gas  lamps.  Sir  Charles  Bright  had 
volunteered  to  visit  the  city  for  the  purpose  of  examin- 
ing the  river.  A  committee  was  ultimately  appointed 
to  consider  the  question. 

The  Electric  Light  on  the  Midland  Railway. — 
The  Midland  Railway  Company  is  about  to  make  an 
important  experiment  with  the  electric  light,  viz.,  the 
lighting  of  the  whole  of  the  Erewash  Valley,  stations, 
sidings,  and  signals.  Power  is  to  be  obtained  from  one 
engine  at  Chesterfield  to  light  as  far  as  Alf  reton,  and 
by  another  engine  at  Nottingham  to  light  as  far  as  Pye 
Bridge.  The  Erewash  Valley  has  been  selected  for  the 
experiment  on  account  of  there  being  so  many  stations, 
junctions,  sidings,  and  branches,  within  so  short  a 
distance. 

The  Edison  Electric  Light. — A  correspondent  of 
the  Times  says  Mr.  Edison  is  at  present  supplying 
I, zoo  houses  in  New  York  city  by  meter,  at  the  same 
rate  as  that  previously  charged  for  gas,  and  is  making 
a  very  large  profit. 

The  Electric  Light  at  the  Paris  Opera.— The 
experiments  at  the  Paris  Opera  with  the  electric  light 
have  been  successful  so  far  as  concerns  the  incandescent 
light,  which  is  now  regularly  used.  A  final  decision  on 
the  matter  will  be  come  to  very  shortly. 

Thb  Elsctric  Light  CoMPANiES.—The  British 
Electric  Light  Company  have  given  notice  that 
during  the  next  Parliamentary  session  they  will  apply 
for  an  act  to  authorise  and  empower  the  company  to 
break  up  roads,  &c.,  to  enable  wires  to  be  laid  down  to 
supply  electric  power  for  lighting  and  other  purposes. 
The  Electric  Light  and  Power  Generator  Company 
apply  for  similar  powers.  The  Oxford  Gas  Company, 
in  addition  to  asking  for  powers  to  enable  them  to 
make  such  further  extensions  to  their  plant,  &c.,  as  are 
necessary  for  general  purposes,  will  also  ask  for  powers 
to  enable  them  to  light  by  the  electric  light  and  to  apply 
the  use  of  gas  for  heating  purposes,  either  directly  or 
through  the  medium  of  the  electric  current. 

Action  op  Cold  upon  the  Voltaic  Arc. — By  M. 
D.  Tommasi. — When  the  voltaic  arc  passes  between 
two  rheophores  of  metal,  for  instance,  of  copper,  each 
formed  of  a  tube  bent  in  the  shape  of  a  U>  ^^^ versed  by 
a  rapid  stream  of  cold  water,  and  placed  horizontally 
opposite  to  each  other,  the  following  facts  are  ob- 
served : — 

1.  The  illuminating  power  of  the  arc  is  much 
diminished ;  it  is  reduced,  so  to  speak,  to  a  simple 
luminous  point,  even  on  employing  a  very  intense 
electric  current  (50  to  75  Bunsen  elements,  large  size). 

2.  The  arc,  if  it  may  be  so  called,  is  very  unstable, 
so  that  it  is  extinguished  by  the  slightest  breath  of  air, 
or  by  attempting  to  light  a  match  at  it. 

3.  If  there  is  placed  above  the  arc,  at  the  distance  of 
0*004  to  0*005  metre,  a  piece  of  paper,  a  black  spot 
appears  after  a  few  moments,  which  extends,  and 
Qltimately  penetrates  the  paper,  which,  however,  is  not 
kindled. 

4.  The  arc  consists  of  a  luminous  globule,  oscillating 
upwards  and  downwards  between  the  two  rheophores. 
The  form  of  this  globule  and  its  great  mobility,  recall 
a  drop  of  liquid  in  the  so-called  spheroidal  state. 


5.  On  presenting  to  the  voltaic  arc  the  south  pole  of 
a  magnetic  rod,  the  arc  is  attracted,  and  approaches 
the  magnet  to  such  an  extent  that  it  is  drawn  away 
from  the  rheophores,  and  is  extinguished.  The  same 
fact  is  observed,  though  in  an  inverse  direction,  on 
presenting  the  north  pole  of  the  magnet. 

6.  The  quantity  of  ozone  given  off  seems  to  be 
greater  than  when  the  arc  is  not  refrigerated.  It  is  to 
be  remarked  that  notwithstanding  the  refrigeration  ol 
the  rheophores,  the  flame  of  the  arc  is  greenish,  proving 
that  some  of  the  copper  is  burning.  It  is  further  to  be 
asked  if  the  arc  would  be  produced  on  using  for 
rheophores  two  platinum  tubes,  in  which  akohol 
cooled  down  to  —  30®  C.  (—  22^  F.)  is  made  to 
circulate. — Comptes  Rendus, 

The  Brush  Electric  Light. — Mr.  Samuel  Vyle, 
of  the  Engineering  Department  of  the  Postal  Tele- 
graphs, has  been  appointed  Superintendent  Electrician 
to  Sf  essrs.  Hammond  &  Co.,  sole  concessionnaires  of 
the  Brush  light,  London,  Middlesbrough  and  Liverpool. 
This  gentleman,  having  had  upwards  of  21  years^  ex- 
perience in  the  Engineering  Department  of  Postal 
Telegraphs,  will  no  doubt  add  much  to  the  efficiency  of 
the  working  of  the  already  celebrated  Bnub  lights. 

New  Book  on  Motion  from  Electricity. — Mr. 
William  T.  Emmott,  of  Blackfriars*street,  Manchester, 
will  shortly  issue  a  new  treatise  from  the  pen  of  Mr. 
Urquhart,  C.E.,  of  London,  dealing  in  a  practical  ^ and 
scientific  manner  with  the  great  questions  of  electro- 
motors, and  transmission  of  power  by  means  of 
electricity.  The  work  will  contain  examples  of  exist- 
ing electro-motive  machines  in  practical  use,  of  the 
continental  electric  railways,  and  of  the  electric  trans- 
mission of  motive  power.  The  new  treatise  is  in- 
tended chiefly  for  the  use  of  engineers  and  others 
practically  interested  in  this  form  of  motive  power, 
and  will  be  the  first  work  of  the  kind  dealing  with  this 
subject.     It  will  be  profusely  illustrated. 

The  Paris  Electrical  Exhibition. — ^The  Electrical 
Exhibition,  which  finally  closed  its  doors  on  the  17th 
ult.,  is  estimated  to  have  produced  a  net  profit  of 
;£i6,ooo,  and  Messrs.  Siemens*  tramway,  runnmg  from 
the  building  to  the  Place  de  la  Concorde,  has  conveyed 
no  fewer  than  84,000  passengers  during  the  three 
months  it  has  been  running.  An  immense  crow^ 
besieged  the  Palais  del'Industrie  on  the  last  day,  admis- 
sion being  free.  In  the  evening,  when  the  exhibition  was 
illuminated  for  the  last  time,  there  was  scarcely  standing 
room  either  in  the  main  hall  or  the  galleries,  most  of 
the  visitors  being  of  the  artisan  class  out  for  their 
weekly  holiday.  The  usual  custom  of  closing  exhibitions 
by  a  general  letting  loose  of  all  the  noisy  elements  con- 
tained in  the  show  was  observed  on  this  occasion  with 
an  almost  deafening  effect.  Shortly  before  eleven  the 
whistles  of  all  the  steam-engines  and  every  electric  bell 
in  the  building  were  set  going,  making  such  an  inhar- 
monious din  as  was  certainly  never  heard  before.  For- 
tunately for  the  hearing  powers  of  the  audience,  it 
only  lasted  a  few  minutes,  and  had  the  desired  effect  of 
clearing  the  palace  of  its  thousands  of  visitors.  The 
general  utility  of  the  Electrical  Exhibition  has  been 
recognised  by  the  Paris  Chamber  of  Commerce,  which 
recently  passed  a  vote  of  thanks  to  M.  Cochiry,  Mi- 
nister of  Posts  and  Telegraphs,  and  M.  Geoij^es 
Berger,  Commissioner-General  of  the  Exhibition.  The 
President  of  the  Republic  experienced  so  much  pleasure 
in  hearing  the  voices  of  the  performers  at  the  Opera 
and  the  Frangais  through  the  telephone  that  he  has 
caused  similar  communication  to  that  which  existed 
between   the  two   theatres  ^^4  W^  ^"f^cc^i>5C\a^  \.^\s«. 
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esUbtiahed  wiLh  Ihe  Palice  of  the  Elys«e.  The  Opera 
«,  the  Thiixte  Fr3n9ais,  and  the  Odeon  Theatre 
thus  been  connected  with  the  Presidential  apart- 
Dieuts,  where  a  seiies  of  "telephonic"  soirees  com- 
mepced  on  the  erenine  of  the  aist  utt.  To  celebrate 
the  success  ol  the  Exhibition,  the  French  workmen 
invited  their  foreign  brethren  to  a  dinner  at  the 
Palais  Royal,  on  Ihe  3and  insl.  M.  Berger  presided, 
and  the  entertainment  was  under  the  patronage  of  M. 
Cochery. 

As  IwpFoveD  Battebv. — The  engravinB  shows  an 
improved  galvanic  battery  lately  patented  by  Mr,  A. 
Floyd  Delafield,  of  New  York  city.  This  battery  is 
provided  with  means  for  increasing  the  strength  o(  Ihe 
earreot  by  pioducing  a  more  or  less  rapid  circulation 


al  means,  operated  by  hand  or  by  a  motor, 
is  accomplished  practically  by  filling  the  negal 
ment  upon  a  shaft  for  revolution  between  the  line 
and  for  increasing  the  effect  the  revolving  disc  i 
'-ji  [j,nii^  something  like  a  screw  propeller, 

-■-..--         '       ■   ■■    ,  {n  the  ce: 


Electric  Railwavs.- 
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current  will  be  conducted  along  the  inner  face  of  the 
rails.  There  will  therefore  be  no  wire  supported  on 
poles.  The  scientific  world  is  greatly  interested  iri 
(his  experiment.  There  are  electricians  who  predict 
the  failure  of  the  tram-car  in  wet  weather.  The 
incces)  of  the  Siemens  Eleclrica!  Railway  has  been  so 
£Keat  that  the  Municipal  Commission  appointed  to 
report   on   the  peiiible  application   of  elteliicity   will 


advise  the  experiment  of  an  elevated  railway  in  soin* 
part  of  Paris.  The  only  objection  to  the  erection  of 
such  a  line  on  the  Boulevards  is  its  aspect,  which  it  is 
supposed  will  not  be  sufficienlly  ornamental.  A  large 
number  of  practi  Jl  suggestions  will  be  made  by  llus 
Commission, 

Elhctric  Boat. — A  boat  destined  to  be  propriled 
solely  by  electricity  has  just  been  completed,  accordinjlo 
La  Lumiere  Electrigur.  The  owner,  M.  Tellier,  inlenis 
to  launch  it  at  Boulogne  and  to  cross  in  it  to  FolkestoM, 
in  company  with  a  friend.  The  boat  is  decked,  and  is 
about  18  ft,  long  by  about  4^  ft.  wide. 

On  the  AssoLtJTE  Mbasurbhcnt  of  Cuere^its 
BY  Electrolvsis.— By  M.  Mascart,— The  author  his 
redetermined  the  electrochemical  eauivalentof  water. 
He  introduces  into  a  vacuum  a  galvanometer  which 
contains  a  solution  of  phosphoric  acid  between  thin 
platinum  wires  as  electrodes.  The  sas  given  oS  it 
collected  by  a.  mercurial  pump,  and  its  volume  it 
measured  when  dry.  No  ozone  is  formed  and  no  pi 
is  condensed  in  the  electrodes  or  dissolved  in  Ihe  liqaiit. 
It  is  preferable  to  prepare  a  predpltate  of  tilver  (ram 
the  nitrate,  using  at  the  same  time  silver  as  the  positive 
electrode,  which  dissolves.  The  difference  between  the 
precipitated  and  the  dissolved  silver  amounts  to  ^i. 
The  measurement  of  the  current  electro- magneticwy, 
was  made  by  means  of  an  electro-dynamical  balance; 
lo  one  of  Ihe  scale-pans  of  which  was  suspended  a  long 


coiled  plat: 
continually 
the  times  are  noted  in  which  the  attraction  c 
spirals  varies  by  10  grms.  Finally  the  equilibrium 
of  the  spirals  without  the  current  is  determined  both  It 
the  beginning  and  at  the  end  of  the  experimenls.  Tbe 
quantity  of  silver,  f,  proportional  to  the  sauote  rcrot  d 
the  attraction,  p,  in  the  balance,  varied  Imn  7m  M 
90a  mgrms.,  during  an  experiment  of  from  9t5  to  4$ 
minutes ;  the  attraction  in  the  balance  w«s  ftMi  Ijoa 
to  4,000  mgrms.  In  five  experiments  the  ritiv 
^  r  p^  13285  (13279— '32M)-  ■£  thecoiltol  tbe 
flat  spirals  are  considered  as  of  equal  radius  isd  » 
lying  in  the  same  plane,  and  the  section  of  the  movabtr 
spirals  as  very  small  and  their  length  very  great,  l)it 
attraction  is  a  simple  function  of  tbe  length  oE  lit 
wires,  the  number  of  coils,  the  length  of  the  cylindridl  j 
spirals,  and  the  effect  upon  the  balance.  If  the  eqain- 
lent  of  silver  is  taken  at  107*93,  the  elcctro-ehauol 
equivalent  of  water  =  o-(X)9373  m.g.  Using  tlB 
absolute  units  of  the  British  Associatioo,  a  «nm«t  | 
of  Ihe  intensity  of  1  weber  will  decompose  o'ogjjj 
m.g.  water,  or  0*010415  P^''  "^  'be  eqaivaleot  d 
a  body  in  milligrams.  A  current,  which  in  a  sMori 
decomposes  1  equivalent  of  a  body  in  milligrams,  wDnll 
be  =  9601    weber.— tt'iWii.onBj  BtibiStlrr. 

The  Depolarisino  Properties  or  SAUKaSoLl- 
TiONS.— Bv  D.  Macaluso.— Lippmann  found  tb«l  » 
negative  electrode  consisting  of  a  metal,  a,  is  poUntcd 
In  solutions  of  various  salts,  single  or  mixed,  bat  not 
when  the  solution  contains  traces  of  a  sail  of  A. 

On  Ihe  other  hand  Macaluso  found  that  the  poliriH- 
tion  of  A  in  the  solution  of  a  Salt  of  a  metal,  ■,  i» 
always  modified  by  the  addition  of  a  sail  of  3  third 
metal,  c,  when  c  (which,  according  to  Macaluso,  oeca- 
sions  the  polarisation)  is  substituted  for  B  in  the  sola- 
lion  and  the  more  quickly  the  more  energetically  this 
substitution  takes  place.  As  the  metal,  *,  does  ihis. 
most  powerfully  the  addition  of  the  salts  of  a  to  lho«e 
of  B  decreases  Ihe  polarisation  most. 
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Some  objections  made  by  Lippmmn  (Journal  dt  Phy- 
nV"'.  lo,  p.  167)  are  taken  into  conside ration.  Thus 
Uppmann  finds  that  a  cathode  of  copper  in  a  solution 
free  from  copper  assumes  a  permanent  polarisation, 
whibt  Macaluso  observed  that  it  was  quickly  depo- 
larised. According  to  Lippmann  this  discrepancy  is 
:  to  the  circumstance  that  Macaluso  plun^d  the 
copper  plate  into  pure,  dilute  sulphuric  acid  and  after- 
wards washed  it  with  distilled  water  and  dried  it, 
whereby  a  ihin  layer  of  a  copper  salt  is  supposed  to 
hare  been  (onned. 

Macaluso  shows  that  this  is  impossible,  as  the  solu- 
tion even  after  prolonged  use  contained  not  a  trace  of 

Macaluso  finds  also  that  the  polarisation  of  a  cathode 
of  copper  quickly  vanishes  in  a  solution  of  sulphate  of 
'  :  quite  free  from  copper  after  the  passage  of  feeble 
rents,  but  more  slowly  in  case  of  stronger  currents. 
Vhen  by  repeated  action  of  the  current,  alter 
Ibe  polarisation  has  each  time  disappeared,  it  becomes 
taore  permanent.  This  phenomenon  is  not  due  lo  the 
formation  of  a  copper  salt,  since  on  agitating  the 
electrode  the  polarisation  decreases  and  becomes  less 
permanent,  whilst  any  layer  of  a  salt  of  copper  which 
bad  been  formed  would  be  removed. 

Accordinj;  10  Macaluso,  cobalt  is  depolarised  with 
diSmlty  in  its  own  salts,  which  Lipomann  ascribes  to 
rapid  superficial  modifications  ot  the  electrodes. 
Macaluso  has  not  observed  such  changes,  hut  has 
obtained  very  constant  results  after  they  have  been 
polished. 

The  view  of  Lippmann,  that  the  electric  work  ex- 
pended in  exciting  polarisation  is  accumulated  not  in 
the  form  of  chemical  energy  but  in  that  of  electric 
energy,  as  in  an  accumulator,  is  not  shared  by  other 
physicists. —  Wicdemann'i  BnbVilter. 

Thr  Pilsen  Lahp.— The  Timet  correspondent,  in 
speaking  of  the  Paris  Electrical  Exhibition,  thus  alludes 
lo  this  lamp  in  the  issue  of  November  the  17th: — "  In  my 
opinion,  one  of  the  best  lamps  in  the  building  (or  work. 
ing  with  a  good  many  on  one  circuit  is  the  Pilsen  lamp. 
This  is  shown  in  the  Austrian  section,  and  also  by  Mr. 
Fyfe  in  the  British.  In  both  cases  it  is  fed  b^  a 
Shuckert  machine,  which  la  really  a  Gramme  machme, 
with  a  flat  ring  and  with  field  magnets  at  the  sides,  as 
in  a  Brush  machine.  I  have  watched  this  lamp  care- 
fully since  the  beginning  of  the  exhibition,  and  have 
always  found  its  action  perfect.  At  the  same  time, 
while  being  very  simple,  it  is  furnished  with  every 
device  against  derangement  which  can  be  desired."  At 
(he  Smoke  Abatement  Exhibition  at  South  Kensington 
six  of  these  lamps  will  be  shown  by  Messrs.  Rowatt 
and  Fyfe.  We  understand  that  several  ot  these  lamps 
have  been  employed,  with  most  satisfactory  results,  for 
the  last  sii  months  at  the  Famingham  Paper  Factory, 
and  installations  have  been  made  both  at  Glasgow  and 
Dublin.  At  the  forthcoming  exhibition  at  the  Crystal 
Palace  ten  of  these  lamps  will  be  shown  in  action. 

The  Jobl  Lamp.— This  lamp  will  also  be  exhibited 
by  Messrs.  Rowatt  and  Fyfe,  at  the  Smoke  Abatement 
E»hibition,  where  10  factory  lamps  will  be  worked  from 
3  Siemens' D' machine.  At  the  Crystal  Palace  36  of 
these  lamps  will  be  exhibited,  and  there  are  now  at  the 
Prudential  Assurance  Company's  oHices,  18  of  these 
lamps,  which  have  been  working  most  satisfactorily  for 
the  past  two  months,  giving  the  necessary  light  for  too 
clerks  at  their  duties.  These  replace  go  gas  jets,  with 
greatly  increased  eHiciency,  and  having  the  great 
»dv4iitage  of  leaving  the  atmosphere  pure  and  cool. 


TeNi>iiis  FOR  Electbic  Lioht. — The„  ._._  ..  ..__ 
of  the  Sevenoaks  Local  Board  are  prepared  lo  receive 
tenders  for  lighting  their  streets  by  electric  light. 
Particulars  can  be  obtained  of  the  Clerk  of  the  Local 
Board,  Sevenoaks.  Kent.  Tenders  to  be  sent  in  On  or 
before  the  lOih  December.  1S81. 

The  British  Electric  Lioht  Company.— It  is 
reported  that  Professor  Forbes  is  to  be  Managing 
Directorof  this  Company,  and  it  is  also  said  that   Mr 


Ward,  the  1 


and  Mr.  Wilts,  the  secretary,  hav 


igned. 

ELtcTRic  Lighting, — Mr.  Finglands'  hosiery  fac- 
tory, Hawich,  has  been  successfully  lighted  with 
Swan's  lamps.  Messrs.  Roberts  &  Co.,  Selkirk,  have 
entered  into  a  contract  with  an  Edinburgh  firm  for  an 
immediate  introduction  of  the  electric  light  into  the 
Forest  and  Philiphaugh  Mills.  Should  the  experiment 
prove  satisfactory,  it  is  anticipated  that  the  other 
Tweed  mills  will  follow  suit. 

The  Edinburoh  Town  Couxcil  have  decided  that 
the  Brush  Electric  Light  is  not  a  suitable  illuminant 
for  the  streets  of  their  city.  This  decision  has  been 
cwme  to,  it  is  said,  in  consequence  of  the  numerous 
complaints  made  regarding  the  unsatisfactory  nature 
of  the  light.  It  has  been  in  nse  for  three  months  and 
has  cost  the  ratepayers  £6:i'S.  The  Brush  Electric 
Company  have  offered  lo  supply  the  light  at  id.  per 
hour  per  lamp,  and  the  Gas  Light  Company  an  im- 
proved light  for  about  half  Ihe  sum.  We  think  the 
Edinburgh  people  must  be  hypercritical,  or  the  instal. 
lalion  not  so  eflicienlly  managed  as  those  by  the  same 
company  in  London. 

Electric  Light  amd  the  Fink  Arts.— The  appli- 
cation of  the  Mali  m  incandescent  electric  light  to  the 
illumination  of  the  Glasgow  Fine  Arts  galleries  has 
during  the  past  fortnight  been  practically  demonstrated. 
The  opinion  expressed  is  that  this  light  is  better  (or 
the  examination  of  pictures  than  the  "  arc"  light.  We 
believelhat  these  are  the  first  picture  galleries  in  (he 
kingdom  tntirely  lighted  by  electricity. 

The  T«lepkosb  oh  Board  Ship.— A  telephonic 
system  worked  by  Hunning's  micro-telephone  trans- 
mitters, and  Harrison,  Con-Walker,  &  Co.'s  (Darling. 
ton)  rec'ivers,  has  been  introduced  on  board  the  screw- 
steamer  Glimcisitr  City,  a  vessel  of  splendid  fit-out, 
2.150  tons  gross  register,  which  was  launched  a  few 
weeks  ago  by  Messrs.  Richardson,  Duck,  U,  Co..  of 
Stockton,  on -Tees,  and  is  nt>w  taking  in  her  engines 
and  being  made  ready  for  sea  at  HartlFpoot.  The 
wires  extend  from  the  captain's  berth  to  the  chart- 
house  ;  and  there  is  no  difficulty  in  gaining  the  ear  of 
the  officer  on  watch  posted  on  the  bridge ;  and  the 
captain,  it  in  the  chart-house,  can  by  the  same  means 
communicate  with  the  ship's  company.  The  cost, 
complete,  is  £^^  10s.  The  same  appliances  were 
lately  provided  on  board  the  Brooklyn  Citt/. 

Teleobaphv. — Accord- 
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nearly  as  possible  one  penny  per  message. 

The  United  Telephone  Companv  (Lhjiteq)  ». 
Alexander  MacLean,  Ediwburgh.— In  the  Bill 
Chamber  of  Court  of  Session  a  process  to  obtain  inter- 
dict against  alleged  infringement  of  patent  for  Edison's 
transmitter  and  Graham  Bell's  telephone  receiver  was 
heard  on  November  17  before  Lord  MacLaren.  it  was 
complained  that  the  respondent  (Alexander  M*cL«an) 
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who  is  a  telephone  contractor  in  Edinburgh,  had  in- 
fringed these  patents  by  putting  up  at  least  nine  trans- 
mitters and  receivers.  In  the  course  of  discussion  it 
was  submitted  for  respondent  that  Edison's  patent  is 
bad,  has  been  anticipated,  is  of  no  public  utility,  and 
has  not  been  infringed  by  respondent.  It  was  admitted 
that  he  had  infringed  Bell's  patent,  but  had  discon- 
tinued the  infringement  and  undertook  not  to  use  the 
patent  in  future.  In  respect  of  this  admission  it  was 
submitted  that  the  compiainers  were  entitled  so  far  as 
regards  Bell's  patent  to  interdict  and  damages. 

The  Lord  Ordinary  granted  interim  interdict  and 
passed  the  note  for  the  Lord  Ordinary  of  the  Court  of 
Session  to  try  the  other  question  raised. 

A  Tblephonb  Exchange  has  been  opened  by  the 
National  Telephone  Company  Limited,  at  Aberdeen. 
A  considerable  number  of  connections  have  already 
been  made ;  the  captain,  pilot,  and  dockmaster's  offices 
being  on  probation  for  a  period  of  twelve  months. 

The  Telephone  in  Lancashire. — By  direction  of 
the  Postmaster- General,  the  local  postal  and  telegraph 
authorities  have  just  completed  a  double  line  of  wire 
for  telephone  purposes  between  Manchester  and  Liver- 
pool. 

Underground  Telegraphy  in  Philadelphia. — 
A  test  of  the  working  of  the  new  line  on  Market  Street 
of  the  National  Undercfround  Electric  Company  was 
made  recently  at  Philadelphia  with  three  telegraphic 
instruments,  two  telephones,  and  an  electric  Ump. 
Solenoid  wires,  consisting  of  a  single  insulated  wire 
wound  about  a  similar  straight  wire,  connected  them. 
It  is  reported  by  the  Philadelphia  journals  that  the  ex- 
periment provcKl  successful. 

Underground  Telegraphy  in  England. — It  is 
reported  that  the  engineers  of  the  postal  department 
advise  the  Postmaster-General  that  the  cost  of  putting 
the  principal  lines  underground  will  be  if  millions 
sterling. 

Underground  Telegraphy  in  France.— Since  the 
recent  decision  to  employ  underground  wires  exten- 
sively in  France  has  been  announced,  the  price  of  gutta- 
percha insulated  wire  in  that  country  has  risen  35  per 
cent. 

The  "  Faraday." — The  s.s.  Faraday  has  returned  to 
London  completely  disabled,  one  of  her  screw  shafts 
having  broken.  To  effect  the  repairs  it  will  be  necessary 
to  unship  nearly  the  whole  of  the  cable  ;  a  considerable 
period  must  consequently  elapse  before  the  vessel  can 
again  be  ready  for  sea.  As  a  large  holder  of  Anglo- 
American  stock,  Mr.  Jay  Gould  may  possibly  not  look 
upon  the  accident  in  the  light  of  a  great  disaster. 

International  Exhibition  in  New  Zealand. — 
An  International  Exhibition  will  be  opened  at  Christ- 
church  on  March  18  next.  A  special  section  will  be 
devoted  to  the  exhibits  from  Great  Britain.  Gold, 
silver,  and  bronxe  medals  will  be  awarded.  All  parti- 
culars may  be  obtained  at  the  International  Exhibition 
Offices  (Messrs.  L  M.  Johnson  and  Sons,  Limited), 
I,  Castle  Street,  Holborn. 

Telegraphic  Clerkships  in  the  Postal  Tele- 
graph Department. — An  open  competition  for  admis- 
sion to  the  Post  Office  (male)  School  of  Telegraphy 
(age  14---18)  will  be  held  in  London  on  December  19. 
For  particulars  and  the  necessary  form  of  application 
apply  at  once  to  the  Secretary,  Civil  Service  Commis- 
sjon,  London,  S.W. 


Royal  Indian  Engineering  College,  Coopek's 
Hill,  Staines. — ^This  college  has  been  recently  placed 
on  a  new  basis,  and  the  advantages  afforded  1^  it  ai  a 
training  institution  for  those  who  purpose  adopting  the 
civil  engineering  profession  in  India  or  elsewhere  are 
now  offered  to  all  persons  desirous  of  foUowior  the 
course  of  study  pursued  there.  A  number  of  sttideots, 
not  exceeding  fifty,  will  be  admitted  to  the  college  in 
September,  i8iB2.  Candidates  for  admission  must,  on 
July  I,  1882,  be  over  seventeen  and  under  twenty-one 
vears  of  age,  and  must  give  satisfactory  proof  of  their 
having  received  a  fair  ^reneral  education.  The  Secretaiy 
of  State  for  India  will  offer  sixteen  appointments  in 
the  Indian  Public  Works  Department  u>r  competition 
among  the  students  entering  the  college  in  September, 
1882,  at  the  termination  of  their  prescribed  three  years' 
college  course,  that  is,  in  the  summer  of  1885.  The 
Secretary  of  State  for  India  will  further  offer  two 
appointments  in  the  Indian  Telegraph  department 
among  the  same  students  after  two  years'  ooone  of 
study,  that  is,  in  the  summer  of  188^.  In  the  event  of 
there  being  more  candidates  for  admission  than  the 
college  can  receive,  the  preference  will  be  given  to 
qualified  candidates  according  to  dates  of  application 
for  admission.  For  all  further  particulars  apply,  by 
letter  onl^,  to  the  Secretary,  Public  Works  Depart- 
ment, India  Office,  S.W.,  or  to  the  President,  Rc^ 
Indian  Engineering  College,  Cooper's  Hill,  Staines. 

The  Secrecy  of  Telegrams.— At  Manchester  on 
November  18,  a  man  named  Watson  was  committed  to 
the  assizes,  charged  with  inducing  a  teU^praph  cleric  to 
reveal  to  him  the  contents  of  sporting  telegraiQS  oa  the 
loth  inst.  The  prisoner  was  seen  to  pick  up  a  piece  of 
paper,  thrown  to  him  out  of  a  window  io  the  tCMgraj^ 
office,  and  on  being  examined,  it  was  found  to  coataio 
information  respecting  that  day's  racing  at  Aintree. 

British  Association  Meeting  at  Southamftox.— 
A  meeting  of  the  General  Committee  for  tlM  cecttrtioa 
in  Southampton,  in  August  next,  of  the  Briti^  Asso- 
ciation for  the  Advancement  of  Science,  has  been  bcM 
in  that  town,  under  the  presidency  of  the  Mayor.  An 
influential  local  executive  committee  was  appelated, 
which  included  the  head  of  the  Ordnance  Surfcj  De- 
partment, and  some  of  the  chief  medical  anthoiities  at 
Netley  Hospital.  It  was  resolved  to  invite  the  chief 
residents  of  the  country  on  the  occasion,  and  to  ask 
Prince  Leopold  to  become  vice-president. 

Transmission  of  Money  by  Telegraph.— The 
Postmaster-General  is  of  opinion  that  its  intfoductioa 
is  not  called  for. 

The  Central  and  South  American  Cables.— The 
India-Rubber  and  Gntta-Percha  Telegraph  Works  Com- 
pany's s.s.  Dacia  left  Greenhiihe  on   the  morning  o( 
Saturday  the  19th  ult.  having  on  board  over  800  miles 
of  cable  for  the  Central  and  South  American  Telegnph 
Company.    Stress  of  weather,  however,  compelled  her 
to  put  into  Plymouth  and  she  left  England  finally  on 
the  Wednesday  after,  at  daylight.    It  will  be  remem- 
bered that    the    s.s.    International  left    on  the  9th 
November  with  a  portion  of  the  cable  for  the  above- 
named  company.    The  loading  of  the  Daeia  was  veiy 
remarkable  for  the  speed  at  which  the  cable  was  coiled 
on  board.  It  seems  that  the  vessel  was  handed  over  by 
the  Post-office  authorities  (who  had  chartered  her  for 
the  recent  repairs  to  their  cables)  on  Monday  the  7th 
of  November.     She  was  then  docked,  cleaned,  painted, 
and  moored  off    Silvertown    on   Thursday     morning 
the  loth,  leaving  that  place  on  the  Tuesday  evening 
following,  having  shipped  the  cable  at    the    rate  of 
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lengths  of  cable  of 


13  Bay 


165  miles  pel  dajr.  This  includes 
time,  owing  to  a  strike  among 
The  following  are  the  stations  ai 
this  company :— Fcom  Vera  Cri. 
(>o  miles ;  Goaliacofllcos  is  connected  with  Tehuantepei 
or  Salina  Crui  by  a  land  line  about  33a  miles  ii 
leogth  I  the  cable  then  continues  from  Salini 
San  Tos^  <te  Guatemala,  320  miles  ;  From  .San 
to  Salinas  Bay,  distance  390  miles  ;  from  Salini 
to  Punta  Mala  at  the  mouth  of  Panama  Bay,  560 
from  Punla  Mala  to  Panama  Town.  95  miles ;  from 
Punti  Mala  again  to  Buenaventura,  330  miles  ;  Buena- 
ventura to  St.  Elena,  500  mile'  ;  froii  St.  Elena  a 
branch  land  line  of  a  no  miles  is  run  to  Guaya<juil  ; 
St  Elena  is  then  connected  by  cable  to  Payla(Peru). 
330  miles  ;  the  last  section  of  this  compaov's  cable 
being  from  Pavta  to  Chodllos,  5S0  miles.  At  Chorillos 
(the  landing  place  for  Lima)  the  line  jotDS  that  already 
existing  and  belonging  lo  the  West  Coast  of  America 


hicb   i' 


The 


Rubber  and  Gutta-Perchs 
eiperienced  chemist  to  analyse  the  nature  of  the 
i|>eciniens  taken  from  the  bottom  during  sounding 
operations.  We  believe  this  ia  the  first  occasion  on 
vrhlch  such  kind  of  investigations  has  been  undertaken 
by  a  cable  company.and  the  management  at  Sllvertown 
is  deserving  of  all  credit  for  its  meritorious  endeavours 
to  increase  our  knowledge  of  that  part  of  the  globe,  oE 
nhicb  so  little  is  known,  viz,— the  ocean  bed.  These 
operations  will  be  carried  out  under  the  direction  olJMr. 
E.  W.  Parsonc.  the  engineer  and  manager  of  the  West 
Coast  Company.  The  Rtlriner  is  very  completely 
equipped  for  the  purpose  of  these  researches,  having 
on  board,  besides  the  usual  cable  repairing  gear,  a 
steam  sounding  machine  (a  modification  of  Sir  W. 
Thomson's  wire  sounding  apparatus).  A  chemical 
laboratory  is  also  Gtted  up  on  board.  The  intention 
IS  to  take  some  90a  or  i.ooj  aoundingi  at  an  average 
distance  apart  of  four  miles  ;  this,  of  course,  does  not 
include  a  targe  number  which  will  be  taken  at  closer 
intervals  near  the  latiding  places.  Up  Co  Che  presenC 
all  that  has  been  considered  necessary  In  this  direction 
was  to  take  soundings  at  intervatsof  about3aor40  miles, 
and  in  fact,  when  the  Atlantic  cables  previous  Co  1S75 
were  laid,  the  soundings  numbered  only  57,  over  a 
distance  of  1.700  miles.  It  may  here  be  added  that  (he 
India-Rubber  and  Gulla-Feccha  Company  were  the 
first  to  use  Thomson's  wire-sounding  machine  exten- 
sively, the  first  experiment  dating  from  November, 
1872;  and  in  [S75,  On  the  same  coast,  whilst  submerg- 
ing the  West  Coast  of  America  Company's  cables,  460 
soundings  were  taken  over  a  distance  of  nearly  1,71x1 
miles,  exclusive  of  soundings  for  landing  places. 

It  will  be  seen  from  the  foregoing  statements  with 
nrhatvery  great  care  the  operations  of  this  company  arc 
carried  out  in  every  detail,  and  we  venture  to  say  that 
the  benefits  to  be  derived  from  such  a  series  of  investi- 
gations as  those  mentioned  above  must  be  immense, 
not  only  to  the  company  conducting  them,  but  also  to 
all  who  are  connected  directly  or  indirectly  with 
shipping  and  commercial  interests  in  that  quartet  of 
the  world. 

Out  of  thu  3,000  and  odd  miles  of  cable  ordered  by 
the  Central  and  South  American  Company,  1,750 
miles  are  already  manufactured,  and  the  greatest  turn 
out  in  one  week  on  this  order,  not  including  any  of  the 
usual  outside  work,  was  174  miles,  [n  our  next  issue 
we  shall  probably  pie  an  account  of  the  various  types 
oE  cable  to  be  used  od  this  expedition. 


The  West  India  and  Panama  Cables.— At  the 
Sllvertown  Works,  300  miles  of  cable  are  now  being 
manufactured  for  this  company,  230  miles  being  deep 
sea,  and  50  miles  Cuba  type ;  the  engineers  are  Sir 
Samuel  Canning  and  Robert  Sabino,  Esq.,  C.E. 

Action  Against  a  Cable  Comfanv.— With  re- 
fcrence  to  the  case  of  Harold  v.  the  India-Rubber  and 
Gutta-Percha  Company,  which  we  referred  to  in  our 
last  issue.  It  was  remarked  that  during  the  proceedings 
the  case  was  closely  watched  on  behalf  of  the  Tele- 
graph Construction  and  Maintenance  Company,  who, 
we  are  informed,  are  interested  in  the  plaintiff's  con- 
cession to  the  amount  of  some  £1,500.  A  similar 
injunction  against  the  Central  and  South  American 
Telegraph  Company  was  [prayed  for  in  the  courts  in 
Philadelphia,  but,  like  the  prayer  in  the  English  courts, 
it  failed  to  bring  any  result. 

SroRMS. — The  past  fortnight  has  been  prolificof  vio- 
lent storms  oE  wind  and  hail,  thunder  and  lightning. 
The  interruption  to  telegraphic  communication  within 
the  United  Kingdom  has  again  been  great,  more  es- 
pecially on  the  west  coast  ofScotland,  where  in  soma 
places  as  many  as  30  poles  were  blown  down,  and  the 
wire  swept  into  the  sea.  On  the  evening  of  the  t6th 
u1[.  a  brilliant  display  of  aurora  borealts  was  witnessed 
at  Dundee,  shortly  afterwards  followed  by  a  violent 
thunderstorm,  the  lightning  flashes  being  very  vivid 
and  the  thunder  peals  loud  and  prolonged,  On  the 
23od  November  another  thunderstorm  passed  over 
siderable  damage  to  property.  At 
the  Highland  railway,  the  telegraph 

Hillside  Cottage  was  struck,  a  pilaster  trhich  projected 
about  two  inches  from  the  face  of  the  wall  being  torn 
down  and  brolten  in  pieces,  the  stone  step  broken,  and 
the  cupola  of  the  roof  carried  away.  At  Tiehubruich 
the  flag  turret  of  Glen  Caladh  House  was  damaged; 
great  masses  of  the  heavy  stone  parapet  being  thrown 
down,  the  wood  and  iron  work  at  its  base  lorn  awaj, 
and  the  cast  iron  water  main,  which  is  buried  about  five 
feet  underground,  destroyed.  One  of  the  domestic* 
sustained  a  shock,  but  quickly  recovered. 


Scotland, 
Dunphail 


.®arrcs];on!}eiice. 


To  Iks  Bdilor  o/The  Telboraphic  Joubnal, 

Sir, — I  inclose  a  sketch  of  an  arrangement  intended 
to  obviate  the  difficulty  which  is  at  present  experienced 
of  maintaining  telegraphic  communication  with  light- 
ships, owing  to  the  swinging  around  the  moorings 
caused  by  the  tide  ond  the  occasional  lengthening  of 
the  mooring  cable. 

It  is  proposed  to  attach  the  telegraph  cable  to  a  buoy 
held  in  position  by  a  heavy  weight  and  placed  outside 
the  circle  in  which  the  ship  moves  around  its  moorings, 
and  to  complete  the  connection  with  the  ship  by  means 
of  a  small  but  strong  insulated  wire.  A  sufficient  length 
of  this  wire  is  wound  upon  a  drum  which  has  for  its 
axis  a  rail  which  completely  surrounds  the  ship.  The 
length  of  wire  may  be  varied  at  will  and  the  direction 
of  the  cable  buoy  followed  by  sliding  the  drum  around 
the  rail.  The  supports  of  the  latter  are  in  pairs  and 
binged  so  that  they  can  be  unpinned  and  turned  down 

'  -i  time  to  allow  the  drum  to  nass. 

1   the  cabis 
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buoy  and  the  lightship  being  broken  a  new  wire  can  be 
connected  in  suitable  weather. 

Where  the  lightship  has  but  one  mast  an  overhead 
wire  may  be  employed,  passing  up  a  channel  in  the 
mast  and  over  a  swivel  pulley  at  the  top  to  a  short  pole 


on  the  cable  buoy.    The  length  of  wire  being  varied 
from  a  drum  upon  the  deck. 

In  the  sketchy  l  s,  fig.  i,  is  the  lightship  ;  c,  the  tele- 
graph cable ;  b,  the  cable  buoy  ;  and  a,  the  lightship 
anchor. 

Fig.  2  shows  the  pulley  for  the  overhead  wire. 

Yours  truly, 

F.  H. 

THE    CRYSTAL    PALACE    ELECTRICAL 

EXHIBITION. 

To  the  Editor  of  The  Telegraphic  Journal. 

Sir, — ^The  ending  of  your  leader  of  the  15th  leads 
me  to  hope  that  the  public  may  rely  on  your  im- 
partiality in  the  coming  Electric  Exhibition — that  we 
shall  not  find  you  partial  to  names  and  systems,  and 
that,  as  formerly,  you  denounced  re*inventions,  we 
shall  still  find  you  only  giving  credit  to  whom  it  is  due. 
"  Electrophiel's"  letters  m  the  Times  lately  met  with  no 
answer  from  the  "  telephone  corners,"  and  except  your 
mention  of  their  late  purchase,  the  public  hear  little  of 
them.  Should  they  get  up  a  Telephone  Exchange  at 
the  Crystal  Palace,  and  go  on  claiming  everything 
almost,  as  heretofore,  they  may  persuade  the  public 
that  there  is  but  one  telephone,  and  that  their  own 
property.  Those  who  were  fortunate  enough  to  get  the 
business  of  the  Opera  and  the  Exchange  at  the  Paris 
Exhibition,  got  well  written  up,  and  nave  doubtless 
reaped  much  profit,  and  their  claim  for  originality  in 
their  instruments  allowed  by  those  not  conversant  with 
the  matter.  Such  like  things  I  trust  you  will  keep  us 
clear  from,  and  give  every  one  his  due. 

I  am, 


2yd  Nov,,  1881. 


Your  obedient  servant, 


The  Society  op  Telegraph  Engineers  and  of 

Electricians. 

Electrician,  N.  B. — Associates  must  be  of  more 
than  21  years  of  age,  and  must  be  either  electrical  or 
telegraph  engineers  by  profession,  or  must  be  engaged 
on  responsible  electrical  or  telegraph  work ;  annual 
subscription  ^£1  is.  Students  must  be  over  18  and  under 
21  years  of  age,  and  must  either  be  serving  a  pupilage 
to  an  electrical  or  telegraph  engineer,  or  must  be  study- 
ing natural  science;  he  must  be  recommended  by  a 
member ;  annual  subscription,  los.  6d.  Forms  of 
application  for  admission  to  the  Society  may  be  ob- 
tained from  the  Secretary,  at  8,  Broad  Sanctuary. 


^romirmsfs  oi  S^omtitu. 


THE  PHYSICAL  SOCIETY—Nov.  i2TH. 


The  first  meeting  of  the  Physical  Society  for  the 
winter  season  was  held  on  Saturday,  November  lath^ 
Professor  Fuller,  vice-president,  in  the  chair. 

Mr.  W.  D.  Niven  was  elected  a  member. 

Mr.  Lewis  Wright  then  read  a  paper  "  On  some 
Spirals  observed  in  Crystals,  illustrating  the  relation  of 
their  Optic  Axes.*'  After  remarking  that  the  relatiOD 
of  the  axes  in  uni-axial  and  bi-axial  crystals  bad 
always  been  an  interesting  subject,  he  observed  that  if 
we  took  any  uni-axial  and  a  single  axis  of  any  bi-axiaS 
which  had  little  or  no  axial  dispersion,  and  polarised 
and  analysed  each  circularly,  we  ultimately  got  similar 
phenomena.  This  is  illustrated  by  calcite  and  a  single 
axis  of  sugar,  each  giving  when  thus  treated,  unbroken 
circular  rings.  From  this  it  might  be  hastily  inferred 
that  a  single  axis  of  a  bi-axial  resembled  in  character 
the  axis  ol  a  uni-axial.  But  this  was  not  the  view  of 
those  who  framed  the  theory  of  double  refraction  i» 
crystals.  Fresnel  finally  framed  the  conception  of  three 
elasticities  in  three  rectangular  directions.  If  all  were 
equal  there  was  no  double  refraction  ;  if  onlv  two  were 
equal  there  was  a  single  optic  axis  in  the  direction  of 
the  third ;  and  if  all  were  unequal  there  were  t#o  optic 
axes.  According  to  this  theory,  the  axis  of  the  calcite 
did  not  resemble  in  character  a  single  axis  of  the  sugar 
or  other  bi-axial,  but  was  a  limiting  case  in  which  both 
such  axes  coincided.  This  was  illustrated  by  the  beau- 
tiful experiment  of  Professor  Mitscherlich,  applying 
heat  to  a  crystal  of  selenite,  and  thereby  altenng  the 
respective  elasticities.  The  two  axes  gradually  ap» 
preached  until  they  coincided,  and  the  crystal  became 
uni-axial,  after  which,  on  heating  the  crystal  still  more 
the  axes  re-opened  in  a  direction  at  right  angles  to  the 
former,  thus  proving  Fresnel's  theory.  Sir  George 
Airy  had  illustrated  the  point — that  the  axis  of  a  uni- 
axial did  retain,  or  still  embraced  within  itself  in  some 
visible  form,  characteristics  of  the  two  axes  thus 
brought  into  coincidence.  This  was  done  by  his  dis- 
covery of  the  double  spiral  in  quartz.  Uni-axial  calcite 
showed  a  double  spiral,  and  bi-axials  gave  a  single 
spiral.  Mr.  Wright  repeated  Professor  Mitscherlich's 
experiment  with  this  additional  method  of  analysis: 
the  spirals  being  first  shown  perpendicularly  arranged 
above  each  other.  Gradually  they  approached,  until 
they  resembled  those  of  the  calcite,  and  finally  opened 
out  again  horizontally.  All  through  there  was  a 
double  spiral,  and  a  single  one  could  only  be  got  by 
separating  a  single  axis.  The  fluid  would  represent  the 
axial  properties  of  the  quartz  and  the  crystal  the  other 
properties,  and  the  two  oueht  to  give  similar  spirals* 
In  fact  the  fluid  should  replace  the  quartz  successfully 
in  all  these  experiments.  By  means  of  a  column  of  oil 
of  lemons,  200  millimetres  in  length,  and  crystals  of 
calcite,  sugar,  topaz,  and  nitre,  Mr.  Wright  shewed  this 
to  be  the  case.  Finally,  he  demonstrated  that  the  same 
phenomena  held  good  through  all  the  ordinary 
analogies  with,  or  artificial  substitutes  for,  natural 
crystals;  the  figures  being  produced  with  a  circular 
chilled  glass  in  parallel  light,  and  also  with  an  artificia? 
uni-axial  crystal,  made  of  crossed  mica  films,  after 
Norremberg,  and  an  artificial  quartz  made  of  super- 
imposed mica  films,  after  Reusch,  in  convergent 
light.  All  the  figures  were  projected  by  the  electric 
camera  to  a  size  8  ft.  in  diameter.  All  Mr.  Wright* 9 
experiments  went  to  illustrate  the  truth  of  Fresnel's 
theory. 

Mr.  C.  V.  Boys  then  read  a  paper  **  On  the  PreTention 
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of  the  Bursting  of  Water  Pipes.*'  Mr.  Powell  had  pro- 
posed the  use  of  pipes  of  elliptical  or  other  round 
section,  and  Mr.  Mangnall,  of  Manchester,  had  inde- 
pendently suggested  the  same  idea.  Such  a  pipe  would 
become  rounder  in  section  when  the  water  froze  and 
expanded.  A  round  pipe  tends  to  become  thinner  at 
its  weak  parts,  on  expanding  under  the  pressure.  With 
an  elliptical  pipe  the  force  required  to  alter  the  shape  of 
its  section  is  greater  as  the  section  is  more  circular, 
therefore  the  effect  produced  by  a  change  of  shape  at  any 
place  makes  that  place  stronger.  A  round  pipe  is  in  a 
state  of  unstable,  and  an  elliptical  pipe  in  a  state  of 
stable  equilibrium,  and  changes  its  form  uniformly  from 
end  to  end.  Hence,  if  a  portion  only  of  such  a  pipe  is 
exposed  to  the  cold,  the  whole  is  effective,  and  it  will 
require  a  proportionally  greater  number  of  frosts  to 
make  the  pipe  round.  Inspection  would  show  if  the 
pipes  were  becoming  round,  and  then  they  could  be 
^ueezed  back  to  their  original  shape.  Mr.  Boys  had 
demonstrated  these  inferences  by  experiment  with 
Mr.  Powell.  Messrs.  Powell,  Rigby  &  Co.,  of  Piccadilly, 
made  these  pipes^ 

Mr.  I.  Macfarlanb  Gray  drew  attention  to  some 
apparent  discrepancies  in  the  constants  employed  by 
Regnault  in  his  work  on  the  "  Physical  properties  of 
steam." 


THE  SOCIETY   OF   TELEGRAPH   ENGINEERS 
AND  OF  ELECTRICIANS. 


At  an  ordinary  general  meeting  of  this  Society, 
held  November  24th,  Professor  Carey  Fostsr, 
president,  in  the  chair,  a  paper  on  "The  Paris 
Electrical  Exhibition  "  was  read  by  Sir  Charles 
Bright  and  Professor  D.  E.  Hughes,  F.R.S.,  two 
of  the  commissioners  appointed  by  Government  to 
represent  British  interests  at  the  exhibition.  A  narra- 
tion was  given  of  the  work  done  by  the  Society  in  the 
first  instance,  by  which  the  British  section  of  exhibitors 
were  brought  together,  and  the  proportionate  amount 
of  awards  of  diplomas  and  medals  given  to  them  was 
stated  as  being  highly  creditable  to  the  country.  A 
special  diploma,  the  only  one  of  its  kind  accorc^  to 
any  society  in  Great  Britain,  had  been  granted  by  the 
jaries  to  the  Society  of  Telegraph  En^neers  and  of 
Electricians  for  their  labours  in  promoting  the  success 
of  the  exhibition. 

The  most  salient  features  of  the  exhibition  were  then 
described,  comprising  the  generation  of  electricity,  its 
transmission,  and  its  various  applications.  Among 
the  latter  may  be  specially  enumerated  telegraphy  and 
submaripe  cables,  telephony,  microphones,  lighting, 
galvanopiastics,  fire  alarms,  clock  regulating  and 
fiieteorological  registers,  observatory  work,  and  military 
and  naval  operations  in  torpedoes,  lighting  and  sig- 
nalling, together  with  ballistic  experiments.  The 
transmission  of  force  to  a  distance  and  its  storage, 
with  many  other  practical  applications  to  the  arts  and 
industrial  purposes,  with  the  instructive  exhibits  of 
different  countries  under  these  heads,  were  described  in 
the  same  systematic  manner  as  a  visitor  might  have 
seen  them  under  the  guidance  of  an  expert  in  electrical 
science. 

In  the  discussion  which  followed  the  reading  of  the 
paper  — 

Professor  Abel  commented  on  the  display  there  of 
the  applications  of  electricity  to  military  purposes  by 
foreign  countries,  and  said  that  the  English  maiiriel 
in  this  department  would  have  stood  pre-eminent  if  the 
Government  had  permitted  its  exhibition. 

Major  Flood   Page  stated  that  with  only  a  few 


exceptions  the  whole  of  the  exhibits  mentioned  in  the 
report  would  be  displayed  at  the  forthcoming  Cnrstal 
Palace  Exhibition,  and  that  the  arrangement  of  the 
electric  lights  would  be  such  as  to  show  each  system  to 
an  equal  advantage. 

Mr.  Stroh,  Mr.  E.  Graves,  Mr.  Fletcher  Moulton, 
and  Mr.  Foster  also  took  part  in  the  discussion. 

A  special  vote  of  thanks  to  the  authors  was  carried, 
not  merely  for  their  paper,  but  for  the  eminent  services 
which  they  had  as  commissioners  rendered  to  the 
English  section.  The  services  of  the  honorary  foreign 
secretary,  M.  Aylmer,  were  also  highly  eulogised,  and 
some  of  the  exhibitors  present  expressed  a  wish  that 
the  services  should  be  acknowledged  in  a  more  sub- 
stantial form.     The  meeting  then  adjourned. 


T 


THE   SOCIETY   OF  ARTS. 


At  an  ordinary  general  meeting  of  this  society  held 
Nov.  23rd,  a  paper  was  read  by  Professor  Silyanus 
Thompson  on  *'The  Storage  of  Electricity." 
Professor  Thompson  commenced  his  discourse  by 
pointing  out  that  the  reversibility  in  action  of  the  vol- 
taic cell  is  the  counterpart  and  complement  of  there- 
versability  of  the  Gramme  machine ;  and  while  the  one 
has  solved  the  problem  of  the  electric  transmission  of 
power,  the  other  has  solved  the  problem  of  the  electric 
storage  of  energy.  The  electric  storage  of  energy  must 
not  be  mistaken  for  the  storage  of  electricity  itself.  A 
century  ago,  it  was  thought  that  the  Leyden  jar  pro- 
vided a  means  of  bottling-up  electricity  itself.  In  one 
sense  this  may  be  true,  though  the  fact  remains,  that 
the  more  carefully  we  hunt  for  the  charge  of  electricity 
condensed  in  the  jar,  the  more  difficult  does  it  become 
to  realise  that  there  is  anything  there ;  and  it  is  doubly 
difficult  to  find,  in  the  electric  accumulator  or  storage 
cell,  anything  which  can  be  called  stored  electricity.  In 
electric  accumulators,  such  as  those  of  Plants  and  of 
Faure,  electric  currents  are  made  to  do  a  certain  kind 
of  work,  which  store  of  work  can  again  yield  us  currents 
of  electricity.  But  as  a  matter  of  fact,  the  particular 
kind  of  work  done  is  quite  as  much  chemical  as 
electrical. 

The  reversibility  of  the  Gramme  machine  affords  a 
means  of  electric,  or  rather  of  electro-mechanical  stor- 
age. Suppose  we  want  to  store  electric  currents.  Set 
them  to  drive  a  Gramme  machine,  and  let  the  Gramme 
machine,  by  means  of  a  pulley,  gradually  wind  up  a 
very  heavy  weight.  If,  subsequently,  we  let  the  weight 
descend,  it  will  drive  the  Gramme  machine,  and  will 
generate  currents  as  it  runs  down. 

In  overcoming  polarisation  force  we  do  the  work  of 
storage.  We  do  electro-chemical  work  by  overcoming 
electro -chemical  forces,  just  as  we  do  mechanical  work 
by  overcoming  mechanical  forces. 

Laws  of  Polarisation. 

To  tear  away  an  atom  of  any  element  from  its  com- 
pound with  an  atom  of  another  element,  requires  the 
use  of  a  definite  amount  of  electricity,  and  necessitates 
further  that  this  electricity  should  be  urged  forward 
with  at  least  a  certain  minimum  electromotive  force. 
Take  for  example  the  case  of  the  decomposition  of 
water  by  the  electric  current.  To  tear  away  a  single 
gramme  of  hydrogen  from  the  oxygen  with  which  it 
is  combined  requires  no  less  than  95*050  webers 
(<*  coulombs ")  to  flow  through.  But  these  liberated 
and  separated  gases  are  in  one  sense  a  store  of  energy, 
and  would,  if  allowed  to  combine  together  (by  burning), 
produce  heat.    Their  "  affinity  "  for  one  another  is  very 
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great,  and  the  electric  cunent  has  to  do  a  considerable 
■mount  of  woik  in  teanng  these  two  kinds  of  atoms 
awtty  (rem  one  another.  To  see  what  this  worlc 
amounts  to,  let  us  inquire  hovr  many  units  oE  heat  they 
iroald  evolve  in  burning.  CareFul  measurements  by 
Favre,  Andrews,  and  Julius  Thomsen,  stviw  that  34,ocx> 
calories  of  heat  vouid  result.  Now  the  work  done  to 
separate  the  gases  is  oF  coarse  equal  to  the  irork  they 
would  do  by  rushing  together.  The  aflinily  of  the  gases 
manifests  itself  as  a  reaction  against  the  electromotive 
force  of  the  current  employed  to  separate  them.  This 
reaction  is  itself  a  counter-electromotive  force.  When 
wa  overcome  an  opposing  electromotive  force  by 
pushing  a  certain  quantity  of  electricity  from  one  point 
to  another  against  its  reaction,  we  do  work  just  as 
truly  as  when  we  overcome  an  opposing  mechanical 
force  by  pushing  a  certain  tump  of  matter  from  one 
point  to  another  against  its  resistance.  In  the  particular 


motive  force  of  polarisation  has  a  magnitDde 
expressed  in  the  proper  units  of  1*493  volts.  .1' 
sible,  when  we  know  how  much  beat  would  be 
by  the  combination  of  an  equivalent  of  any  w 
with  oxygen,  to  calculate  the  value  of  the  electro- 
motive force  that  would  have  to  be  applied  to  tcai 
away  that  substance  from  its  combination  with  OEjfn. 
Or,  again,  suppose  we  know  that  of  two  elemuttsaoe 
will,  when  combining  with  its  equivalent  of  oiygeo, 
give  out'  more  heat  than  another,  then  we  know  thatit 
has  a  greater  affinity  for  oxygen,  and,  from  the  diSa* 
ence  between  their  "  heats  of  combination,"  we  caa 
calculate  the  surplus  of  electromotive  force  that  we 
should  have  to  apply  to  tear  away  one  of  theae  two 
from  oxygen,  and  to  put  the  other  in  ita  place. 

In  the  accompanying  table  are   given,  firstly,  tbe 
equivalent  heat  values  of  the  various  metals   when 
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D'A.,  D'Arsonval;  Ba.,  Borloir;  Bf,.  Buff;  Bt,  Beets;  L.  C,  Lathnei Clark;  D.  L.  R.,  Debt  Koe;  I..  Joule:  L.,  Leni; 
PL,  Plants ;  Po.,  Pognodorff;  R.,  Raonll ;  Sb.,Sabhte;  Sv.,  Svanberg ;  Swj.,  Sawdjew  ;  Ta.,  lUl ;  Wti.,  Whntstoae; 
A.  a  P.,  Ayrton  and  Perry  (whose  observations,  being  made  with  an  decl         -----■■ 


hnckeu,  as  not  being,  like  Ibe  nsi,  obsovsiions  on  the  electromotive  foroe  in  sulfuric  acid. 


oxydiscd  and  dissolved  in  sulphuric  acid.  In  the 
second  column  are  given, Ihc  eleclromotive  Forces  that 
woald  be  needful  to  tear  away  these  elements  froin 
Mjgen,  or  with  which  they  (end  to  unite  with  oxygen — 
the  value,  in  fact,  of  the  electrOTnotive  force  which 
measures  electcically  the  chemical  afBrJty  of  each  of 
these  elements  for  oxygen. 

The  order  in  which  these  metals  are  arranged  is,  in 
fact,  nothing  else  than  the  order  of  oxidisability  of  the 


Reaction  of  Peroxides. 

In  the  preceding  discussion,  oxygen  has  been  taken 
as  the  standard  electro -negative  substance.  But  in 
point  of  fact  there  are  substances  rnore  highly  electro- 
negative ;  that  is  to  say,  substances  which  when  made 
to  combine  with  3  metal  such  as  zinc  would  give  out 
together  a  larger  amount  of  heat  than  zinc  does  with 
oxygen.  Chief  amongst  those  substances  are  chlorine 
and  the  haloids,  the  peroxides  of  the  metals  manganese, 
lead  and  silver,  such  peroxidised  bodies  as  chromic, 
perchloric,  and  pecmanganic  acids,  the  peroxide  of 
hydrogen,  and  ozone.  If,  for  example,  zinc  be  caused 
to  combine  with  an  equivalent  of  peroxide  of  lead,  more 
heat  is  evolved  than  by  the  mere  oxidation  of  zinc  by 
free  oxwjen  gas.  It  is  dear  then  that  in  the  unstable 
chemical  aggregation  of  the  peroxide  we  have  a  store 
of  energy  which  can  be  utilised  in  giving  ua  voltaic 
cells  of  still  higher  eleclromotive  force.  The  highly 
electro -negative  {or  oxidising)  property  of  the  brown 
peroxide  of  lead  was  discovered  in  1835  by  Munck,  of 
Roscnschetd,  who  describes  it  as  being  the  most  highly 
electro -negative  substance  knowr>,  being  superior  even 
to  the  peroxide  of  manganese  which  Volta  found  so 
highly  electro-negative.  The  peroxide  of  silver  is  still 
more  highly  electro -negative. 

MiKiMvH  Electromotive  Force  fob  Chahoimg. 

The  electromotive  force  of  polarisation  in  a  cell, 
evoked  there  by  the  passage  of  a  primary  current 
through  it,  will  depend  upon  what  chemical  substances 
ate  produced  at  the  two  electrodes  by  the  passage  of  the 
current.  In  the  case  of  all  ordinary  liquids  and  me- 
tallic solutions,  the  products  are  known. 

For  each  electrolyte  there  is  a  minimum  electro- 
motive force,  without  which,  complete  decomposition 
cannot  occur.  For  water,  for  example,  this  minimum 
is  i'493  volts.  If  the  current  l>e  of  less  electromotive 
force  than  this  miuimum,  the  action  may  begin,  but  the 
charging  current  will  be  slopped  the  moment  the  op- 
posing electromotive  force  of  polarisation  has  risen  to 
an  equal  amount.  It  is  for  this  reason  that  in  charging 
a  Plants  cell,  or  a  Faure  cell,  we  must  use  at  least  two 
cellsof  Grove's  or  of  Bunsen's  battery,  or  at  least  three 
cells  of  DanicU's  battery. 

Tbe  chemical  work  that  is  done  In  any  secondary 
battery,  ot  electrolytic  cell,  is  proportional  to  the 
strength  of  the  charging  currents,  to  the  time  it  lasts, 
and  to  the  eSectivc  minimum  electromotive  force  of 
polarisation  in  the  cell  itself.  It  is  not  increased  by 
increasing  the  electromotive  force  of  the  charging 
current  much  beyond  this  value;  for  though  a  higher 
couDter-electromotivc  force  may  be  temporarily  called 
out,  the  work  done  against  this  added  opposition  is 
wasted  in  local  heat,  which  is  detrimental  to  the  power^ 
of  the  cell.  The  cells  should  be  charged  with  only 
sufBcient  eleclromotive  force  to  overcome  Iheir  react 
To  charge  a  Plants  cell,  two  Bunsen  cells— not  Iwi 
— should  be  used.  The  storage  will  be  slower,  i 
true,  but  it  will  be  more  economical,  by  far. 


Heat  diminishes  the  counter-electromotive  force  of' 
the  cells  during  charging;  it  therefore  diminishes  the 
amount  of  chemical  work  done  in  charging  them,  and 
diminishes  the  amount  of  charge  thereby  stored- 
Secondary  batteries  should  be  kept  as  coo!  as  possible 
during  charging.  A  simple  experiment  in  proof  of  the 
diminution  of  polarisation  by  rise  of  temperature  is 
the  following.  Let  a  single  Grove's  cell  be  connected 
with  a  wate  r- vol  lame  1  er :  no  gases  are  evolved  until 
the  volta  meter  is  heated  to  near  boiling,  when  the 
gases  come  oB  freely.  Barloli  examined  the  electro- 
motive force  of  polarisation  in  a  cell  containing 
sulphuric  acid  with  electrodes  of  platinum,  and  found 
it  to  be  twice  as  great  when  the  liquid  was  at  5°  C  as 
when  raised  to  its  boiling  point.  Beelz  and  Robinson 
have  independently  investigated  the  same  effect,  and 
their  results  agree  precisely.  Beeiz  found  the  polarisa- 
tion a-j!i6  volts  at  the  ordinary  temperature  of  ao°  C, 
and  as  the  temperature  was  raised  it  fell  off,  gently  a' 
first,  more  rapidly  afterwards,  till  at  100°  Cit  was  onl 
r904  volts. 


lM?ORTA^ 


F  Sufficient  Curre.nt  Demsitv. 


The  influence  on  the  polarisation  force  of  a  cell  ofi 
the  siie  of  the  plates  used  as  electrodes  relatively  to  the' 
strength  oi  the  charging  current  has  also  been  investi- 
gated by  several  experimenters,  amongst  them  Crova, 
PoggendoifF,  and  Bunsen,  and  more  recently  by  Bartoli 
and  Blondlot.  It  is  found  that  the  degree  to  which  a 
counter  electromotive  force  or  polarisation  force  is  set 
up  depends  very  greatly  on  the  quantity  of  current  per 
unit  ot  surface  of  the  electrodes  employed.  If  the 
current  be  weak,  and  the  electrodes  large,  the  polarisa- 
tion never  reaches  its  maximum.  On  the  other  hand, 
if  the  electrodes  be  very  small  surface,  and  the  current 
a  strong  one,  the  polarisation  may  attain  abnormally 
high  values,  Thus  Buff,  electrolysing  water  with  small 
platinum  points,  found  the  connter  clectroinotive  force 
to  be  no  less  than  357  volts.  This  difference  between 
this  and  the  minimum  value  of  about  1*493,  must  he 
accounted  for  by  the  fact  that  the  state  of  the  liberated 
products  varies  with  tbe  condition  of  liberation.  With 
greater  "current  density'  the  gases  liberated  by  decora- 
posing  water  are  no  longer  simple  oxygen  and  simple 
hydrogen.  With  greater  current  density,  a  greater 
proportion  of  the  oxygen  comes  off  in  the  more  highly 
electro -negative  condition  oi  ozone, and  more  peroxide 
□f  hydrogen  forms  also  round  the  anode,  whilst  at  the 
cathode,  the  hydrogen  which  is  evolved  possesses  in 
unusual  degree  the  active  properties  attributed  by 
chemists  to  "  nascent "  hydrogen ;  that  is  to  say,  a 
Larger  proportion  of  it  probably  is,  at  the  moment  oi 
liberation,  in  some  abnormal  allotropic  condition,  bear- 
ing the  same  kind  of  relation  to  ordinary  hydrogen  as 
ozone  bears  to  oxygen.  The  allotropic  hydrogen  is 
more  uxidisable ;  the  ozone  more  ready  to  oxidi 
Their  union  would  evolve  more  heat  than  the  ani 
of  equal  weights  of  ordinary  hydrogen,  and  ordinary 
oxygen.       It  requires  greater  eleclromotive   force   " 
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keep  them  apart;  their  own  tendency  to  unite  is 
greater.  J.  Thorn  sen  has  even  measured  the  heat 
value  of  ozone  as  compared  with  oxygen,  and  it  takes 
its  place  in  our  table  ot  elements  at  the  bottom,  below 
the  peroxides,  though  chlorine  and  the  haloids  would 
be  still  lower  on  the  list  if  they  came  within  the  scope 
of  present  considerations. 

It  follows  from  the  above  argument,  that  if  we  wish 
to  make  our  storing  cells  exert  their  highest  possible 
reaction,  we  must  store  them,  using  a  current  whose 
strength  (or  quantity)  is  proportioned  to  the  size  of  the 
cell.  If  we  use  too  weak  a  current,  the  maximum 
polarisation,  and  therefore  the  maximum  efficiency, 
will  never  be  attained.  This  is  one  of  the  rocks  on 
which  amateur  constructors  of  storage  batteries  have 
come  to  grief.  The  current  density  is  a  most  important 
consideration,  especially  in  the  early  stages  of  the 
formation  of  the  cells.  It  certainly  should  not  be  less 
than  50  milliwebers  per  square  centimetre  of  surface  in 
the  cell. 

Effect  of  State  of  Surface. 

Again,  the  state  of  the  surface  of  the  electrodes  has 
much  to  do  in  determining  the  state  in  which  the  gases 
are  liberated,  and  the  resulting  polarisation  force. 
Svanberg,  in  electrolvsing  water  with  copper  electrodes, 
found  the  polarisation  to  be  '72  volts  with  smooth 
plates,  and  only  "47  with  corrugated  plates.  Po|fgen- 
dorff,  using  platinum  plates,  found  the  maximum 
polarisation  to  be — with  bright  surfaces,  from  2' 28  to 
2*50  volts;  while  with  surfaces  platinised,]/ «.,  coated 
with  a  black,  powdery  deposit  of  platinum,  tnC  polarisa- 
tion in  cells,  like  those  of  Plants  and  Faure,  where  the 
original  surfaces  of  the  plates  of  lead  are  coated  with 
thick  films  of  peroxide,  or  of  reduced  metalAthese  con- 
siderations do  not  apply,  except  for  the  firSt  operation 
of  charging.  Indeed,  I  have  found,  experimentally, 
that  there  is  a  gain  in  scratching  the  leaden  surfaces, 
before  forming  the  coating  of  peroxide ;  the  coating  is 
more  adherent,  and  the  effective  surface  somewhat 
greater ;  advantages  beside  which  the  greater  pre- 
liminary waste  of  liberated  gases  on  first  charging  is 
comparatively  trivial. 

Historical  Summary. 

Within  one  year  after  the  discovery  of  the  pile  by 
Volta,  two  very  important  observations  had  been  made. 
Nicholson  and  Carlisle,  in  1800,  discovered  that  the 
current  so  produced  could  decompose  water  ;*  and  in 
x8oi  Gautherot  discovered  that  the  wires  of  platinum 
or  of  silver  which  had  been  employed  to  thus  decom- 
pose salt  water  acquired,  and  retained  after  being 
detached  from  the  pile,  the  power  of  yielding  a  transient 
current,  as  could  be  proved  by  their  efficacy  in  causing 
muscular  contractions  in  a  frog's  leg,  and  in  yielding 
the  so-called  galvanic  taste.  This  is  the  phenomenon 
afterwards  denominated  **  the  polarisation  of  the  elec- 
trodes." It  was  found  to  consist  in  a  peculiar  state  of 
the  electrodes  which  manifested  its  presence,  even 
before  the  exciting  current  of  the  pile  was  cut  off,  by 
producing  an  enfeebling  reaction  against  that  current, 
the  polarisation  current  being  in  a  direction  which  op- 
posed the  exciting  current.  The  phenomenon  is  well 
known  to  all  electricians,  and  .occurs  not  only  in  elec- 
trolytic cells,  but  in  the  cells  of  the  voltaic  batteries, 
where  the  liberation  of  hydrogen  bubbles  is  accom- 
panied by  an  opposing  reaction  of  the  same  kind. 
Indeed,  the  difficulty  with  batteries  has  been  to  get  rid 
of  the  polarisation. 

In    1803,    Ritter,   of    Jena,   re-observed    the    same 

*  Water  had  previously  been  decomposed  by  dischan^es  from  an 
electric  machine  in  1789,  by  Paetz  van  Troostwyk  and  John 
CueAbertstoa, 


phenomenon,  using  wires  of  gold ;  and  perceiving  tke 
importance  of  this  reaction,  he  constructed  a  secondaiy 
secondary  pile  which  we  will  presently  describe. 

The  phenomena  of  the  secondary  currents  due  to 
polarisation  were  further  investigated  by  Volta, 
Marianini,  Davy,  Grotthuss,  De  la  Rive,  Sinsteden, 
Becquerel,  Schoenbein,  Matteucci,  Grove,  Faraday, 
Buff,  Beetz,  and  others.  Matteucci  and  Grove  in 
particular  studied  the  reaction -currents  set  up  by  the 
presence  of  uncombined  eases  at  the  electrodes,  and 
the  latter  constructed  a  well-known  "  gas  battery."  In 
1869  M.  Gaston  Plants  brought  out  a  secondary  battery 
constructed  of  lead-plates  dipping  into  sulphuric  acid, 
and  in  a  remarkable  and  valuable  series  of  classical 
researches  he  investigated  the  phenomena  of  their 
action.  More  recently,  modifications  of  the  Plante 
accumulator  have  been  suggested  by  M.  Camille  Faure 
and  M.  A.  de  M^ritens.  These  various  systems  will  be 
described  in  detail  presently.  Professors  E.  J.  Houston 
and  Elihu  Thomson,  of  Philadelphia,  have  made  the 
suggestion  which  embodies  the  principle  of  reversibility 
in  tlie  case  of  the  Daniell's  cell.  They  place  two 
horizontal  copper  plates  in  a  cell  containing  sulphate  of 
zinc  in  strong  solution.  To  charge  this  cell,  a  current 
is  sent  through  it  from  the  top  plate  downwards.  The 
upper  plate  or  anode  dissolves,  forming  a  solution  of 
sulphate  of  copper,  which,  being  specifically  lighter, 
floats  on  ;the  sulphate  of  zinc.  On  the  lower  plate, 
metallic  zinc  is  deposited  ;  so  that,  when  charged,  this 
battery  is  merely  a  "  gravity  Daniell "  battery.  It 
will  afterwards  yield  a  current  so  long  as  there  remains 
any  zinc  in  the  metallic  state,  or  so  long  as  there  exists 
a  chemical  difference  between  the  two  electrodes.  This 
suggestion  has  been  modified  by  M.  d*Arsonval,  who 
u.ses  an  electrode  of  lead,  or  of  carbon  covered  with 
lead  shot  along  with  an  electrode  of  zinc  in  sulphate  of 
zinc.  In  this  case,  when  the  cell  is  charged,  zinc  is 
deposited  upon  the  zinc  plate,  while  the  lead  becomes 
peroxidised. 

Other  suggestions  have  come  still  more  recently  from 
M.J.  Rousse,  who  proposes  the  use  of  ferro-maganese, 
and  of  palladium  as  electrodes.  The  advantages  offered 
by  the  former  alloy  over  zinc  do  not  appear  to  be  great; 
and  the  cost  of  the  latter  metal  is  so  enormous  as  to 
render  suggestion  valueless  for  practical  ends. 

Ritter's  Secondary  Pile. 

Ritter  discovered  the  possibility  of  secondary  voltaic 
action  while  studying  the  chemical  action  of  electric 
currents  upon  liquids.  He  employed  a  large  voltaic  pile 
as  his  source  of  electricity,  and  observed,  not  only 
the  decomposition  of  water  into  oxygen  and  hydrogen, 
but  the  phenomena  of  formation  of  peroxides,  and  of  the 
deposition  of  metallic  films  at  the  anode  and  kathode 
respectively,  when  metallic  solutions  were  employed. 
He  found  that  his  gold  wires,  after  becoming  covered 
respectively  with  film,  if  separated,  oxygen  and  hydrogen 
could  set  up  violent  contractions  in  a  frog^s  leg.  He 
further  investigated  the  phenomenon  with  different 
kinds  of  wires,  and  found  platinum  to  yield  the  best 
result,  gold  coming  next  in  order,  then  silver,  copper, 
and  bismuth.  With  lead,  zinc,  and  tin,  however,  he 
obtained  no  result.  He  further  showed  that  even  after 
having  been  removed  from  the  water  and  dried,  the  pair 
of  gold  wires  retained  their  activity,  and  when  after- 
wards plunged  into  water  yielded  a  current  in  a  direction 
opposed  to  that  of  the  pile,  by  which  they  were 
originally  rendered  active. 

One  remarkable  experiment  of  Ritter's  found  its  way 
into  English  journals.  Ritter  took  a  louts  tPor^  and 
placing  moistened  cloth  against  its  two  sides,  pro- 
ceeded to  pass  through  this  combination  a  current  from 
a  powerful  pile.    The  coin  still  laid  in  its  wrappings 
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was  afterwards  found  capable  of  furnishing  a  current. 
This  led  Ritter  to  propound  the  view  that  conductors 
of  electricity,  such  as  the  metals,  could  be  charged  with 
electricity ;  the  coin  between  its  metal  vrrappings  being, 
according  to  him,  analogous  to  the  Leyden  jar  lying 
between  its  two  coatings  of  tinfoil.  He  mentions  also 
mercury,  carbon,  graphite,  and  binoxide  of  manganese, 
as  being  capable  of  receiving  galvanic  charges. 

To  produce  the  effects  of  galvanic  charge  upon  a 
large  scale,Ritter  constructed  a  secondary  pile  (LadungS' 
SauUJ,  consisting  of  a  series  of  discs,  of  one  metal  — 
copper ;  separated  by  pads  of  cloth,  moistened  with  a 
lolation  of  salt,  or  sal  ammoniac. 

CTo  be  continued  J 


|Ute  f  »t<nts— 1881. 

4850.  "  Incandescent  electric  lamps."  C.  }.  Allport 
and  R.  Punshon.    Dated  November  5. 

4854.  "  Improved  means  and  apparatus,  or  appli- 
ances connected  with  the  production,  the  storage,  and 
attlisation  of  electricity  for  lighting  or  power  purposes." 
].  B.  RoGKRS.     Dated  November  5. 

4855.  "Electric  lamps."  J.  B.  Rogers.  Dated 
November  5. 

4866.  *' Voltaic  or  galvanic  batteries."  T.  Coad. 
Dated  November  7. 

4867.  "  A  new  or  improved  cabinet  for  voltaic  or 
galvanic  batteries."    T.  Coad.     Dated  November  7. 

4882.  "Electric  time-pieces.  W.  P.  Thompson. 
(Communicated  by  A.  Lemoine.)     Dated  November  8. 

48Q3.  "  A  new  or  improved  electro-pneumatic  appa- 
ratus tor  winding  and  regulating  clocks."  M.  Bauer. 
(Communicated  by  C.  A.  Mayrhofer  and  W.  Otto.) 
Dated  November  8. 

4885.  "  Improved  means  of  insulating  and  protect- 
ing underground  electric  lighting  wires  and  cables,  and 
in  water-tight  boxes  for  the  ends  of  such  wires." 
W.  C.  Johnson  and  S.  E.  Phillips.     Dated  Nov.  8. 

4905.  "Apparatus  for  the  transmission  and  reception 
of  sounds."    W.  C.  Barney.    Dated  November  9. 

4939.  "  Apparatus  for  producing  light  by  means  of 
electricity."    A.  F.  St  George.  Dated  November  11. 

4942.  "  Application  of  electric  currents  to  the  pro- 
duction of  light."  S.  Pitt.  (Communicated  by  L. 
Goulard  and  J.  D.  Gibbs.)  Dated  November  1 1 . 

4948.  "Electric  lamps.*'  G.  G.  Andre.  Dated 
November  11. 

4851.  "  An  improved  electro-motive  engine."  D.  T. 
PiOT.     Dated  November  5. 

5002.  "  Improvements  applicable  to  dynamo-electric 
circuits."    S.  Vylb.     Dated  November  15. 

5006.  "A  new  or  improved  method  and  apparatus 
for  regulating  the  production  of  electricity  by  dynamo- 
electric  machines."  F.  Wright  and  F.  A.  Ormiston. 
Dated  November  15. 

5026.  "  Telephone  receivers.*'  F.  H.  W.  Higgins. 
Dated  November  16. 

5028.  "  Telephone  receivers."  R.  and  M.  Theiler. 
Dated  November  16. 

5050.  "  Improvements  in  apparatus  for  automati- 
cally transmitting  and  receiving  signals  for  denoting 
places  at  which  attempted  burglaries  and  robberies 
may  be  made,  and  for  other  purposes."  F.  R.  Francis. 
Dated  November  18. 

5070.  *'  A  telephonic  repeater."  C.  Mosbley. 
Dat^  November  19. 


5071.  "  Improvements  in  and  connected  with  tele- 
phonic transmitting  apparatus  specially  adapted  for 
pantelephones."  E.  de  Pass.  (Communicated  by 
L.  de  Locht-Labye.)     Dated  November  19. 

5080.  "  Apparatus  for  the  conduction  and  distribu- 
tion of  electric  currents."  R.  E.  B.  Croupton. 
Dated  November  21. 

5096.  "Electrical  commutators."  W.  R.  Lakb. 
(Communicated  by  F.  Blake.)     Dated  November  22. 

5104.  "  Electric  batteries."  A.  M.  Clark.  (Com- 
municated by  G.  Foumier.)     Dated  November  22. 

5126.  "A  new  hermetical  voltaic  pile.  R.  H* 
Brandon.  (Communicated  by  C.  A.  Nystrdm.}  Dated 
November  23. 

5140.  "  Telephonic  and  telegraphic  signalling  appa- 
ratus." A.  C.  Brown  and  H.  A.  C.  Saunders. 
Dated  November  24. 

5159.  "  Galvanic  batteries  and  electro-chemical 
accumulators.**  R.  E.  B.  Crompton  and  D.  G. 
Fitzgerald.    Dated  November  25. 


ABSTRACTS    OF    PUBLISHED 
SPECIFICATIONS,   i88x. 

1393.  "  Electric  drills."  1.  H.  Thomson.  Dated 
29th  March.  2d.  Relates  to  drilling  machines  operated 
by  electricity,  and  which  are  specially  adapted  for  use 
as  portable  drilling  machines  to  be  held  up  to  the  work 
by  hand.     {Provisional  only,) 

141 2.  "  Manufacture  of  carbons  for  incandescent 
electric  lamps."  J.  Scott  and  W.  H.  Akester.  Dated 
March  31.  2d.  The  carbon  61ament  is  manufactured 
from  the  fibre  which  is  used  for  the  manufacture  of 
brushes,  and  which  is  called  in  the  trade  "  kitool."  This 
fibre  is  coiled  to  any  desired  shape,  and  dried  and 
heated  so  as  to  set  it  in  that  shape,  it  is  then 
carbonised  by  exposure  to  high  heat  in  a  close  vessel 
without  access  of  air.  The  fibre  is  surrounded  before 
and  during  carbonisation  with  fine  sand  or  powdered 
charcoal,  or  other  suitable  material,  so  as  to  retain  it  in 
its  position  and  prevent  warping,  and  protect  it  from 
injury. 

1422.  "  Production  of  electric  light."  William 
Crookbs,  F.R.S.  Dated  March  31.  4d.  Relates  to 
the  preparation  of  the  carbon  for  incandescence  or  arc 
lamps  and  also  to  the  preparation  of  the  glass  inclosures 
for  incandenscence  lamps.  The  fibre  or  carbon  is 
soaked  in  hydrofluoric  acid,  or  in  some  chemical  mixture 
equivalent  thereto,  or  it  is  exposed  to  the  vapour  of 
hydrofluoric  acid.  After  being  soaked  for  some  time 
the  fibre  is  well  washed  in  pure  water  till  free  from 
acid.  The  vegetable  fibre,  cotton,  paper,  thread,  and 
the  carbon  made  therefrom,  treated  in  this  manner 
has  little  or  no  ash  when  burnt.  In  the  preparation  of 
the  vacuous  inclosures  for  the  display  of  electric  light, 
copper  or  iron  leading  in  wires  are  used  instead  of  the 
usual  platinum  ones,  and  to  avoid  the  difliculty  from  the 
difference  between  their  rates  of  expansion  and  that  of 
glass,  they  are  coated  with  an  enamel  having  an  inter- 
mediate rate  of  expansion.  In  exhausting  the  glass 
vessel,  there  is  introduced  in  the  latter  an  earthy 
metallic  or  other  body  having  great  aflinity  for  aqueous 
vapour  or  other  gas,  and  capable  of  absorbing  and 
holding  it  in  a  hieh  vacuum  and  evolving  it  when 
heated.  The  vessel  is  exhausted  to  a  moderate  degree, 
then  the  earthy  or  other  body  is  heated  to  drive  on  the 
occluded  gas  or  vapour ;  the  vessel  is  then  re-exhausted. 
As  the  earthy  or  other  body  cools  it  absorbs  the  gas 
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which  it  formerly  gave  out  and  produce*  an  exhaustion 
higher  than  can  be  obtained  in  the  ordinary  method  of 
pttmping  bj  the  mercury  pump, 

1443.  "Electric  batteries."  PaLiciAH  Rola  de 
WoLSKt.  Dated  April  1.  ad.  Ttie  object  o(  this 
inveotioo  it  to  reduce  the  internal  01  fluid  resistance  of 
the  cells  of  electric  batteries,  to  increase  their  electro* 
motive  force,  to  diminish  local  action,  to  render  more 
constant  both  the  electromotive  force  and  the  resistance 
of  such  cells,  and  thus  to  increase  their  efGciency,  and 
diminish  the  cost  of  working.  This  is  done  by  limitinj; 
the  electric  action  to  the  opposini;  surfaces  oE  the  plates 
forming  the  electrodes  of  the  cells,  the  reverse  surface 
of  either  or  both  plates  being  rendered  inactive,  either 
bjr  being  coated  with  an  insulating  material,  or  by  so 
arranging  the  elements  in  the  cell  as  to  render  inactive 
the  reverse  surface  of  either  or  both  plates.  {Prmitienal 

1447.  "Electric  machines."  Charles  William 
SiKMEKS.     (A  communication  from  abroad  by  Messrs. 


Siemens  and  Halsks,  of  Berlin,)  Dated  ist  April.  6A, 
Has  for  its  object  tbe  conttruclion  of  dynamo-electric 
or  magneto-electric  or  electro.dynamic  machines  in 
such  manner  as  to  afford  acontinuous  electrical  current 
both  as  regards  direction  and  practically  also  as 
regards  strength.    The  essential  feature  of  the  inven- 


the  base,  a,  are  Rxed  two  parallel  sideframes,  b,  b,  of 
circular  farm.  On  the  inner  faces  of  these  frainci  are 
fixed  projecting  inwards  from  them,  ajieven  number  fin 
this  case  lo]  of  electro-magnet i,  c.  The  inner  ends 
of  these  magnets  facing  each  other  have  polar  exten- 
sions oF  suitable  segmental  form,  and  tbe  polarity  of 
each  is  opposite  that  of  the  pole  of  the  magnet  factag 
it,  and  of  the  poles  of  the  magnets  on  each  side  oC  il, 
so  that  between  each  pair  of  tacing  poles  there  is  a 
powerful  magnetic  field  of  polarity  opposite  to  that  oF 
the  field  on  each  side  of  it.  Through  these  magnetic 
fields  are  caused  to  revolve  bobbins,  s,  s,  of  insulated 
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wire,  wound  on  wuoden  cores  of  elongated  shute,  th<M 
bobbinsbeingfixedon  awheel  on  the  axis  a,  and  beiagof 
such  width  as  almost  to  touch  the  poles  of  the  magnets, 
c,  on  each  side  of  them.  If  when  the  number  of  coils, 
s,  is  the  same  as  that  of  the  magnets,  c,  as  in  machines 
hitherto  employed,  then  all  the  coils  have  corrents 
induced  in  them  simultaneously  as  they  approadi,  and 
leave  the  successive  polar  fields.  Accor^ng  to  the 
present  invention  however  the  number  of  ccnls,  ■,  is 
made  to  differ  by  an  even  number  from  that  of  the 
fields,  a,  through  which  they  pass ;  in  the  example 
given  in  Sgs.  i  and  2,  there  are  8  coils  passing  through 
10  fields.  The  effect  of  this  is  that  every  pair  of  dia- 
metricallj  opposite  coils  is  always  in  the  *am«  phase  of 
induction,   each   successive   pair  being   subject  to   a 


tion  is  the  combination  to  form  a  continuous  current 
of  separate  electrical  impulses  that  are  generated 
immediately  after  one  another  at  different  parts  of  the 
machine  ;  in  machines  hitherto  constructed  such  com- 
bination can  only  be  effected  in  impulses  generated  in 
consecutive  magnetic  fields. 

Pig.  I  is  a  longitudinal  section,  and  fig.  2  is  a  front  or 
end  view  oi  a  machine  for  the  production  of  inter. 
miltent  cumnts  of  J/Jreor  of  alternate  ditection.    On 


greater  or  less  inductive  influence,  as  the  case  may  be. 
Thus  the  current  does  not,  as  in  prenous  machines. 
attain  its  maximum  or  minimum  strength  in  all  the 
coils  simultaneously,  but  successively  in  each  pair  of 
diametrically  opposite  coils.  The  wires  of  all  the  coils 
being  so  connected  as  to  form  a  continuous  circuit 
whilst  they  are  wound  on  the  coils  alternately  in  oppo- 
site directions,  the  impulses  in  all  the  coils  become 
added  together.    The  axis  oE  the  machine  carries  a 
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commutator,  /,  af  ordinary 
the  example  E^ven,  of  40  insuUted  plates  divided  into  5 
groups,  each  conaistinv  of  8  eammutator  plates,  each 
plate  Kpanted  from  the  next  o[  its  own  group  by  7 
intermediate  plates.  This  grouping  '"  effected  by 
means  of  8  insulated  ringi,  r,  fixed  on  the  axis,  to  each 
of  which  s  of  the  commutator  plates  are  connected  by 
5  wires,  d,  and  the  rings,  r,  being  connected  each  to 
the  wire  connecting  a  successive  coils,  the  successive 
group*  of  commutator  plates  correspond  in  order  with 
the  ncceuiTe  connections  of  the  coils.  The  currents 
ate  collected  in  the  usual  way  by  a  opposite  brushes 
which  can  be  sblfted  more  or  less  round  the  periphery 
of  the  commutator.  Tbe  action  of  the  machine  may  be 
more  clearly  understood  on  reference  to  the  diagram, 
fig.  3,  in  which  the  outer  squares,  o,  6,  represent  the  10 
xtationary  fields  of  alternating  polarity,  and  the  inner 
ellipses,  a,  b,  represent  the  8  coils  that  revolve  through 
them.  The  divided  circle  between  these  represents  the 
commutator,  having  its  40  plates  arranged  in  ^  groups, 
each  containing  8  plates  numbered  respectively  from  t 
to  8.  The  numbers  1,  a,  3,  etc.,  between  the  ellipses 
indicate  the  wires  that  lead  from  the  connecting  wire  of 
each  pa!rof  adjoining  coils  to  the  rings,  r,  and  thence  to 
the  commutator  plates.  Thus  the  wire,  i.isconnected 
through  its  ring  with  all  the  3  commutator  plates 
marked  3,  wire  3,  with  all  the  5  plates  marked  8,  and 
■oon.  The  arrows  marked  respectively  -i-  and —  indi- 
cate the  commutator  brushes.  It  will  now  be  ander. 
stood  that  all  the  coils  which  are  approaching  fields 
marked  with  the  same  letters,  a  approaching  b,  and  b 
approaching  a,  have  currents  set  up  in  them  in  one 
dii«ction  which  may  be  indicated  by  the  arrows,  x,  and 
that  all  the  coils  approaching  fields  marked  by  different 
lettcn,  a  approaching  b,  or  6  approaching  a,  have  cur- 
tent*  set  up  of  opposite  direction,  which  may  be  indi- 
cated by  the  arrows,  y.  There  will  always  therefore 
be  in  eveiT  situation  of  the  coils  as  they  revolve,  a  dia- 
metrically dividing  line  such  as  p,  m,  towards  one  end 
of  which  there  is  an  accumulation  of  positive  and 
towarda  the  otherof  negative  electricity.  This  line  in 
the  position  shown  in  hg.  3,  passes  through  the  junc- 
tions 4  and  8,  and  as  the  brushes  rub  on  the  corres- 
ponding plates  4  and  8  of  the  commutator  they  tnke 
off  the  accumulated  electricity.  The  imaginary  line, 
f,  M,  always  moves  round  in  a  direction  opposite  to 
that  of  the  commutator  and  with  greater  velocity.  For 
example,  when  the  coils  and  commutator  have  moved 
^jth  of  a  revolution,  the  tine  p,  hi,  will  pass  through  the 
junctions  3  and  7.  and  thus  the  brushes  are  always  in 
the  proper  position  to  receive  the  currents,  which  will 
obviously  be  the  more  nearly  uniform  the  greater  the 
number  of  Gelds  and  coils  employed.  Assuming  11  to 
be  the  number  of  coiU,  and  n  -h  2  the  number  of  fields, 
then — (n -I- 3},  or  n  (  ~   -t-    1)  will  be  the   number  of 

commutator  pUtes,  such  that  there  is  always  a  pair  of 
opposite  plates  corresponding  to  an  opposite  pair  of 
connections  between  two  successive  coils.  The  number 
of  fields  might  be  less  than  the  number  oE  coils,  that  is 
to  lay,  if  the  coils  number  n,  the  fields  might  number 
n  —  a.  Again,  the  number  of  coils  might  be  doubled 
by  arranging  them  in  two  planes  overlapping  each 
other,  as  shown  by  figs.  6and  7,  the  connections  being 
in  that  ease  arranged  as  shown  by  the  diagram,  fig.  S, 
in  which  the  arrows  indicate  the  directions  of  the  cur- 
rents to  and  from  the  several  coils,  and  the  numbers 
marked  on  the  lines  connecting  the  coils  indicate  the 
connections  through  the  rings  to  the  respective  com- 
mutator plates,  which  in  this  case  number  So,  divided 
into  5  groups,  each  containing  16. 

Instead  of  collecting  the  currents  from  a  number  of 
coils  together  as  described,  each  separate  coil  might  be 


arranged  to  deliver  its  current,  and  these  currents 
which  would  be  alternating  might  by  means  of  known 
commutators  he  directed  as  successive  current*,  and 
collected  into  Currents  of  constant  direction  j  fig.  4 
shows  in  perspective  a  single  coil  with  a  commutator 
arranged  for  this  purpose.  A  number  of  such  commu- 
tators might  be  arranged  on  the  axis  of  the  machine, 
and  their  respective  brushes,/,/,  connected  as  desired. 
The  claims  made  under  this  patent  are  as  folloura: — 
First.  Combining  with  an  even  number  of  stationary 
magnetic  fields  ofalternating  polarity,  a  number  of 
revolving  alternately  wound  coils  differing  by  two  Or 
other  even  number  from  the  number  of  fields,  the  wires 
of  the  coils  being  all  connected  to  one  another  and  to  a 
commutator,  substantially  as  and  for  the  purposes 
herein  set  forth. 

Second.  In  a  machine  arranged  in  the  manner 
referred  to  in  the  preceding  claim,  the  use  of  a  com. 
mutator  the  plates  of  which  are  combined  in  groups, 
each  containing  as  many  plates  as  there  are  revolving 
coils,  substantially  as  and  for  the  purposes  herein  set 
forth. 


1474.     "  Apparatus   for    laying   underground    tele- 
aphic  or  tefepht   '       -    '     ■       ..     -   j?  .. 
L    communication    from    abroad    by 

al    Serge    Ivanowitch    de    MaltzoFF,    of     Paris 


Dated  April  j.  ad.  The  object  of 
is  to  construct  an  apparatus  by  means  of  which 
underground  conductors  can  be  very  rapidly  and 
economically  laid.  The  new  or  improved  apparatus 
is  composed  of  a  sort  of  carriage  carrying  a  reel 
upon  which  the  conductor  to  be  laid  is  wound,  and 
a  share,  somewhat  resembling  that  of  a  draining  plough, 
the  nose  or  point  of  which  makes  the  channel  for  the 
conductor,  and  the  body  of  which  has  a  hole  through 
which  the  conductor  as  it  unwinds  from  the  reel  passes, 
issuing  at  the  rear  of  the  share  into  the  bed  which  the 
nose  has  prepared  for  it.      {Pnmisianal  oHfy.) 

lSa6.  "  Electric  lamps,  &c."  J.  D.  F.  Andbbws. 
DatedApril7.  6d,  Fig.  1  shows  one  form  of  the  lamp  ; 
a  and  i  are  two  carbon  discs  fixed  parallel  to  each  other 
al  a  little  distance  apart,  one  of  these  carbons,  a,  having 
a  countersunk  central  hole,  c,  and  being  connected  to 
the  conductors  at  its  outer  edge,  while  the  other  carbon, 
b,  which  has  no  hole,  is  connected  to  the  conductor  at 
its  centre,  or  it  may  be  at  its  edge,  as  shown  in  fig.  t- 
The  arc  then  presents  itself  at  the  edge  of  the  counter- 
sunk hole,  and  moves  round  it  as  the  carbon  consumes, 

from  a  neighbouring  coil  or  magnet.  Both  carbons 
may  have  central  countersunk  holes,  as  shown  in  fig.  2, 
.ind  be  connected  to  the  conduclorsat  their  outer  ec^s. 
When  parallel  plates  of  carbon  are  used,  these  plates  are 
connected  to  the  conductors  at  their  opposite  ends,  as 
shown  in  fig.  3,  the  one  extending  beyond  the  other,  so 
that  the  arc  presents  itself  between  the  edge  of  the  one 
and  face  of  the  othercarbon.  When  two  carbon  plates 
ate  employed,  the  one  plate  is  fixed  and  Che  other,  or 
part  of  it,  is  set  on  a  frame  pivoted  below,  so  that  the 
upper  edge  of  the  movable  carbon  plate  can  approach 
to  or  recede  from  that  of  the  fixed  plate  j  the  kindling 
of  the  arc  and  the  regulation  of  the  distance  of  the 
upper  edges  of  the  plates  is  efFecled  as  shown  in  fig.  4, 
In  the  base  of  the  iamp  an  electro -magnet  is  fixed,  the 
core  of  which  is  divided  lengthwise  into  two  parts,  sand 
b,  each  somewhat  less  than  a  semicylinder.  One  of 
these  half  cores,  a,  is  fixed  and  the  other  b  is  connected 
to  the  frame,  c,  of  the  carbon  plate,  which  frame  is 
pivoted  at  d.  The  coil  surrounding  the  two  half  caret, 
a  and  i,  is  in  the  circuit  of  the  lamp.  When  there  is  no 
current  the  weight  of  the  frame  and  upper  half  core 
keeps  the  two  half  cores  nearly  close  together,  the 
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upper  edges  of  the  two  carbon  plates  being  then  in 
contact.  When  a  current  passes  through  the  coil  and 
carbons  the  two  half  cores  become  magnetic,  and 
having  corresponding  poles  next  each  other,  the 
movable  half  core  is  repelled  from  the  other,  and  the 
edges  of  the  carbon  plates  being  thus  separated  the  arc 


riCA. 


is  established.  Should  the  carbons  be  too  far  apart  the 
electro-magnet  becomes  weakened,  allowing  the  half 
cores,  a  and  d,  and  consequently  the  carbons  to  approach 
each  other;  or  should  the  carbons  be  too  near  the 
electro-magnet  acquires  more  power  to  cause  repulsion 
of  the  half  cores,  and  they  and  the  carbons  become 
consequently  separated. 

1536.      "Electric     lamps."      J.    L.    A.    Dupont- 
AuBKRViLLB.     (A  Communication  by  Victor  Delaye,  of 


Fic.l. 


Paris.)  Dated  April  8.  6d.  Fig.  i  shows  an  elevation 
partly  in  section  of  a  lamp  embo^ing  the  invention ;  fig. 
2  shows  a  top  view  of  the  same  ;  a  is  the  bed  or  base  of 
the  lamp,  upon  which  are  erectei  two  hollow  supports, 


5,  which  may  be  moved  along  grooves,  c,  and  set  bjr 
thumb  screws,  d.  Two  rods  carrying  sockets, « ,  are  intro- 
duced in  supports,  b;  carbon-holders,/,  slide  in  these 
sockets.  The  carbon  holders  may  be  moved  horizoD- 
tally  or  vertically  by  unscrewing  the  screws,  ^,  and 
they  may  be  tamed  or  moved  lenethwise  by  uncrewiog 
the  screw,  A.  In  the  carbon  holders  are  placed  the 
electrodes, »,  the  forward  ends  of  which  abut  respecdfelj 
upon  abutments  or  blocks,  i^  made  of  any  suiud>le  non- 
conducting and  refractory  material.  The  electrodes,  i, 
are  pressed  against  their  respective  abutments  by 
springs,  or  (as  shown  in  the  neure)  by  a  wreight,  /, 
attached  to  cords,  ^,  passing  round  pulleys,  1,  and  acting 
upon  rods  or  plungers,  m.  The  electric  current  enters 
the  lamp  by  terminals,  n  and  o,  and  is  passed  through 
the  electrodes  by  plates,  p^  provided  with  friction 
rollers,  r.  As  shown  in  the  figure  the  two  electrodes, 
s,  are  parallel  to  one  another,  and  their  tapering  extre- 
mities overlap  each  other.  The  result  of  this  arrange- 
ment is  that  only  the  parts,  x,  y,  of  the  electrodes  are 
heated.  The  voltaic  arc  is  formed  between  the  elec- 
trodes, if  while  the  abutments,  k,  become  incandescent, 
increasing  the  power  of  the  light  and  imparting  to  it 
the  quality  and  colour  of  sunlight.  The  electrodes,  1, 
being  permanently  pressed  upon  the  blocks,  k,  the 
ashes,  when  carbons  are  employed,  drop  away  as  they 
are  produced,  and  thus  the  light  is  free  from  the 
variation  or  irregularitv  to  which  ordinary  lamps  are 
subjected,  and  which  often  produces  extinction. 


The  following  are  the  final  quotations  of  stocks  and 
shares  for  Nov.  1 8th.: « Anglo-American,  Limited, 53!- 
53I;   Ditto,  Preferred,  81-82;    Ditto,  Deferred,  43i-?3l* 
Brazilian    Submarine,   Limited,  io{^-iii  ;  Brush  Light, 
£4    paid,    7i-7l;  Ditto,  ;(io  paid,  16^-171,*  EiecSric 
Light,     ii-i|;    Consolidated    Telephone    Coostraction, 
i-xi;     Cuba,     Limited,     9^-10;     Cuba,    UmiiBd,  10 
per   cent.    Preference,    16-17;    Direct    Spanish  Limited 
5i-5i>   Direct    Spanish,    10   per   cent.  PtefcKnoe,  I4|- 
15! ;   Direct  United  States  Cable,  Limited,   1877,  ^^' 
ixi;  Debentures,  1884,  100-103;  Eastern  Limked,  10- 
xoi;  Eastern  6  per  cent.  Preference,  I2f-I2i;  fasten, 6 
per  cent.  Debentures,  repayable  October,  1885,  loo^^^'* 
Eastern  5  per  cent.  Debentures,  repayable  Ao^gai^  xS87» 
1 00- 1 03;   Eastern,  5   per  cent.,   repayable  Aqg.,  i899> 
X  05- 108;    Eastern  Extension,  Australasian  and  China, 
Limited,  lof-ii ;  Eastern  Extension,  6  per  cent. Debenture, 
repayable  February,  1891,  io8-iii;  5  percent.  AostnliaB 
Gov.  Subsidy  Deb.  Scrip,  1900,  102-X05 ;  Ditto,  regisiered, 
repayable  1900,  102-X05;  Ditto,  5  percent.  Debentore, 
1890,  100-103 :   Eastern  and  South  African,  Limited, 
5   per  cent.   Mortgage  Debentures,  redeemable  1900, 
102-105;    Ditto,  ditto,   to  bearer,   101-105;  German 
Union  Telegraph  and  Trust,  xoi-io};  Globe Telegiaph and 
Trust,  Limited,  6^-61;  Globe,^  per  oent.Pireference,i2t-i3i> 
Great  Northern,  i2i- 1 2|;  5  per  cent.  Debentures,  103- 
106 ;  India  Rubber  Company,  24-25 ;  Ditto,  6  per  cent 
Debenture,  XO4-X08;   Indo-European,  Umited,  27i-28i; 
London  Platino-Brazilian,  Limited,    4.5;  MedkerraneaD 
Extension,  Limited,  2^-3 ;  Mediterranean  Extenskm,  8  per 
cent.  Preference,  9i-io;  Oriental  Telephone,  i-^;  Reuter'f 
Limited,  12-12};  Submarine,  290-300;  Submarine  Scrip, 
2|-2f ;  Submarine  Cables  Trust,  97-ioo;  West  Coast 
of  America,  Limited,  4I-5;    West  India  and  Panama, 
Limited,  xf-i};  Ditto,  6  per  cent.  First  Preference,  7I-8I; 
Ditto,  ditto,  Second  Preference,  6i-6i;  Western  and  Brazi- 
lian, Limited,  7I-7I;  Ditto,  6  per  cent.  Dd)cnciiR8  *A,*^ 
110-115  ;  Ditto,  ditto,  ditto,  <*B,"  07-101 ;  Western  Umoe 
of  U.  S.  7  per  cent.,  i  Mortgage  (Building)  Bonds,  123- 
128;  Ditto,  6  per   cent.  Sterling  Bonds,  104-107;  Tele- 
graph Construction    and    Maintenance,  Lin^ted,  28-39  r 
Ditto,  6  per  cent.  Bonds,  104-108;  IKtto,  Second  Bonos 
Trust  Certificates,  if*i}. 
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LEGISLATION  FOR  CABLE  PROPERTY. 


Theas  has  been  much  correspondence  lately  in  the 
leading  newspapers  respecting  submarine  cables 
and  the  laws  necessary  for  their  efficient  protection. 

The  Talue  of  the  cables  now  existing  is  so 
iffimensey  intrinsically,  imperially,  and  commercially, 
that  probably  no  one  who  knows  anything  of  the 
subject  will  be  found  to  deny  the  desirability  of 
International  legislation,  both  to  keep  as  far  as 
possible  those  cables  in  repair,  or  when  broken, 
to  facilitate  their  restoration  rapidly  to  their  usual 
working  condition. 

After  carefully  considering  the  various  questions 
which  present  themselves  for  examination  in  connec- 
tion with  this  subject,  we  would  suggest  that  the 
attainment  of  the  above  objects  might  be  greatly 
assisted  if  laws  were  passed  to  enforce,  in  the  first 
instance,  a  respect  for  the  rights  of  "  first  comers  " 
to  a  cable  ground,  and  in  the  second,  by  obtaining 
for  cable  ships  a  freedom  from  those  Custom  House 
formalities  at  present  obtaining  in  many  countries. 

The  question  of  the  protection  of  cables  is  a  very 
wide  one,  and  includes  not  only  protection  from  the 
damage  that  may  arise  from  anchors  and  fishing 
operations,  but  also  from  the  injury  which  may 
ensue  from  laying  cables  too  closely  together. 

Pre-supposing  that  legislation  had  been  effected, 
then  if  in  relation  to  our  first  suggestion  we  consider 
the  subject  of  damage  from  anchors,  the  matter 
would  simply  resolve  itself  into  the  legal  question — 
was  the  cable  laid  over  a  generally  accepted  anchorage, 
or  did  the  sJiip  anchor  on  what  was  legally  defined  as 
cable  ground  T 

In  the  case  of  fishing  operations,  the  question  for 
consideration  would  be  ''  was  the  cable  laid  over  a 
well-recognised  fishing  ground,  or  was  the  fishing  carried 
on  over  cable  ground?  "  Admit  now  for  the  sake  of 
argument,  these  methods  of  regarding  the  questions, 
and  then  let  us  suppose  that  it  is  necessary  to  lay  a 
cable  through  a  recognised  fishing  ground;  it  is 
evident  that  by  so  doing,  the  laying  of  the  cable 
must  depreciate  the  value  of  this  resort  of  fishermen, 
and  it  would  consequently  be  but  fair  and  just  that 
an  indemnity  should  be  paid  to  the  association 
representing  these  fishermen,  who,  in  this  case, 
must  be  considered  the  "first  comers."  This 
indemnity  would  purchase  for  the  cable  a  right  in  that 


ground,  and  it  would  consequently  be  perfectly  justifi- 
able afterwards  to  recover  the  total  amount  of  any 
damage  done  to  such  cables  by  the  fishermen,  firom  the 
fishing  association  which  granted  the  said  indemnity. 
Of  course,  in  the  reverse  case,  a  similar  law  might 
be  made  to  apply  in  an  equally  just  manner,  as  for 
instance,  if  fishermen  were  to  encroach  on  what,  by 
virtue  of  being  first  comers,  might  be  termed  cable 
ground  ;  then  it  should  be  legally  possible  to  obtain 
redress  from  them,  through  their  association,  for 
trespass  and  consequent  damage  to  the  cable 
property.  An  almost  parallel  arrangement  could 
also  be  applied  to  the  right  of  existing  cables  over 
those  of  any  lines  which  it  might  be  desired 
afterwards  to  lav. 

Cable  ground  might,  perhaps,  with  advantage  be 
defined  as  one  mile  on  either  side  of  the  cable  at  the 
beach,  and  seaward  for  the  distance  of  ten  miles,  and 
two  or  three  miles  on  either  side  beyond  that 
distance  from  the  shore.  It  would  also  be  desirable 
to  rule  that  no  fishermen  should  be  permitted  to 
fish  closer  to  the  lines  than  the  distances  given 
above,  without  a  special  license  from  the  company 
owning  the  cable,  and  that  no  ship  should  be 
allowed  to  anchor  inside  those  distances  without  a 
similar  license,  also  that  no  new  line  should  be 
laid  closer  than  the  aforesaid  distances. 

Should  however  it  be  absolutely  necessary  for 
new  cables  to  be  laid  closer  than  these  limits,  or 
even  to  cross  a  pre-existing  line,  we  would  in  such 
cases  suggest  that  a  fair  indemnity  should  be  paid 
to  the  said  first  comer  for  this  encroachment  on  its 
rights,  and  consequent  depreciation  of  its  property. 

In  considering  our  second  suggestion,  it  will  be 
well,  perhaps,  to  point  out  the  difficulties  which  it  is 
desired  to  remove  thereby,  and  to  cite  a  few  of  the 
experiences  of  those  who  have  had  to  face,  and 
eventually  overcome,  them  ;  and  afterwards  to  give 
as  briefly  as  we  can  the  method  in  which  we  think 
those  difficulties  may  with  future  legislation  be 
avoided. 

The  India  Rubber  Company's  ship  in  repairing  one 
of  the  Direct  Spanish  Telegraph  Company's  cables  put 
into  Saniander,  and  before/ra//^  could  be  obtained, 
enabling  her  to  go  on  with  her  work  in  the  port, 
lists  of  all  the  steward's  and  other  stores  on  board 
had  to  be  drawn  up  and  handed  to  the  Custom  House 
officials.  On  this  particular  occasion  the  cargo  on 
board  was  stated  as  a  small  quantity  of  submarine 
cable  and  ballast.  Owing  however  to  the  ship 
occasionally  anchoring  in  Santander  Harbour,  some- 
times in  Bilbao  Bay,  and  at  others  for  the  sake  of 
shelter  under  Cape  Machichaco,  she  was  not  in  strict 
accordance  with  the  Custom  House  laws  of  Spain,  and 
before  she  was  able  to  clear  for  the  return  voyage 
to  London,  the  Spanish  Administrator  insisted  upon 
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Mr.  Saint  Martin,  the  compan/s  agent,  giring  a 
bond  that  the  statement  as  to  what  was  on  the  ship 
was  correct .  Mr.  Saint  Martin  wrote  to  his  company 
for  a  certificate  that  the  cable  and  ballast  which 
the  ship  had  on  board  at  Santander  did  in  reality 
arrive  in  London,  saying  that  this  certificate  was 
necessary  to  free  his  bond.  In  the  end,  we  believe, 
the  company  had  to  get  Senor  Aparicio  to  ask  the 
Minister  in  Madrid  to  give  special  instructions  in 
the  matter  to  the  Chief  of  the  Customs  in  Santander, 
which  he  eventually  did.  The  enormous  trouble 
involved  in  this  case  is  self-evident. 

In  the  following  year  the  India  Rubber  Company 
again  had  to  send  a  ship  there,  but  as  there  was 
sufficient  time,  between  the  break  of  the  cable  and 
her  arrival  on  the  ground,  to  obtain  a  special  per- 
mission from  the  Minister  in  Madrid,  the  delav 
which  otherwise  might  have  ensued  was  avoidea. 
Even  in  France  when  laying  the  Marseilles-Algiers 
cable,  some  trouble  and  considerable  delay  was  ex- 
perienced, because  the  Chief  of  the  Customs  in 
Marseilles  was  not  quite  satisfied  with  the  general 
instructions  sent  to  him  from  the  Minister  in  Paris. 

But  perhaps  one  of  the  worst  instances  we  can 

S've  occurred  during  the  operations  of  the  late 
exican  cable  expedition.  Brazos  Santiago  is  an 
open  roadstead,  near  the  mouth  of  the  Rio  Grande 
nver,  and  being  in  Texas,  consequently  comes  under 
the  United  States  Customs  laws.  When  the  Dacia 
arrived  oflf  Brazos,  it  was  necessary  to  land  some 
testing  instruments  and  the  testing  hut,  the  value 
of  the  instruments  being  about  j^i  20.  When  the 
instruments  were  landed  they  had  to  be  passed 
through  the  Customs,  where  much  formality  had  to 
be  gone  through,  and  tonnage  dues  to  the  amount 
of  £  1 18  paid.  This  sum  is  a  charge  made  irrespec- 
tive of  the  value  or  quantity  of  material  landed,  and 
depends  completely  on  the  size  of  the  ship.  During 
the  time  these  business  arrangements  were  being 
carried  out,  bad  weather  set  in,  and  as  there  is  a 
heavy  bar  to  cross,  between  the  ship's  anchorage  and 
the  landing  stage,  which  bar  is  at  times  impassable 
for  several  days  together,  the  ship  was  compelled 
to  lie  outside,  waiting  till  it  again  became  possible 
to  communicate  with  the  shore. 

Many  instances  of  a  similar  kind  might  be  given, 
but  the  foregoing  are  sufficient  for  the  purpose  of 
illustration. 

The  remedy  for  this  state  of  things,  involving  as 
it  does  annoyance  and  needless  loss  of  time,  is  very 
simple,  as  all  cable  ships  should  undoubtedly  be 
placed  on  the  same  footing  as  Government  vessels, 
so  far  as  custom  formalities  are  concerned.  The 
Brazilian  Government,  we  believe,  is  the  only  one 
which  has  thoroughly  reco^^nised  the  difficulties 
which  must  arise  if  cable  ships  are  placed  on  the 
same  footing  as  vessels  carrying  ordinary  merchan- 
dise. The  Norseman,  the  repairing  steamer  of  the 
Western  and  Brazilian  Company,  is  allowed  to  go 
into  or  out  of  harbour  without  the  usual  Custom 
House  routine,  and  in  fact  the  existence  of  the  ship  is 
almost  ignored  by  the  Custom  House  Officials,  the 
only  rule  observed  being  one  more  of  etiquette 
than  anything  else,  namely,  that  the  senior  naval 
officer  in  the  port  has  an  intimation  given  him  that 
the  ship  has  to  proceed  to  sea  for  cable  repairs,  and 
that  is  a  task  which  is  easily  accomplished  whilst 
steam  ia  hemg  got  up. 


We  may  mention  that  the  ss.  Retriever,  on  the 
West  Coast  of  America,  finds  very  little  difficulty 
with  the  Customs,  as  the  Governments  of  Chili  and 
Peru  have  always  given  a  general  order  to  the 
different  Custom  authorities  m  the  ports  of  those 
countries  to  allow  this  vessel  to  go  in  and  out  and 
to  carry  on  operations  in  the  ports  without  any 
interference. 

An  International  recognition  of  cable  ships  is 
verv  desirable  in  the  interests  alike  of  the  public 
and  of  those  connected  with  the  repairing  opera- 
tions, as  every  day  saved  means  a  more  speedy  re- 
establishment  of  telegraphic  communication. 

The  question  of  legislation  is  one  which  must 
eventually  force  itself  on  the  attention  of  govern- 
ments, and  it  is  therefore  desirable  that  steps  should 
be  taken  in  this  direction  at  once.  Every  nation 
is  interested  in  the  maintenance  of  cable  commu- 
nication, and  that  almost  in  a  certain,  direct  pro- 
portion, the  factors  determining  that  proportion  for 
each  country  being  its  colonial  extensions,  its 
naval  superiority,  and  its  commercial  relations. 

Great  Britain  must  of  course  stand  amongst  the 
nations  most  deeply  interested,  not  only  on  account 
of  her  colonies,  her  naval  stations,  and  her  mer- 
cantile transactions,  but  also  because  her  shores 
form  a  centre  to  which  all  the  principal  lines  of 
telegraphic  communication  throughout  the  world 
converge.  We  venture  to  hope  that  the  British 
Grovemment  will  speedily  take  upon  themselves 
the  duty  of  initiating  international  legislation  on 
the  subject  of  cable  property,  in  which  all  civilised 
(and  we  might  almost  say,  all  uncivilised)  peoples 
are  interested ;  in  so  doing  they  will  adopt  a  course 
which  must  commend  itself  to  the  mind  of  every 
enlightened  person  throughout  the  universe.* 

In  reference  to  the  above  article  it  will  be  of 
interest  to  note  the  number  and  tonnage  of  Uie  ships 
engaged  in  cable  laying  and  repairing,  as  some  idea 
of  the  importance  of  such  operations  maybe  gathered 
therefrom. 

Names.  Gross  Tonnage. 

SS.  Agnes       ...        ...  781 

,,    Ampire  (French  Government)    ...  — 

„    Calabria      3.3*5 

,,    Caroline      526 

,,    Charenie  (French  Government) ...  — 

,,    Chiltem      Xi304 

,,    Dacia         Zt^S^ 

,,    Duchess  of  Marlborough           •••  402 

„    Edinburgh 2,315 

„    Faraday     4.908 

„     Grappler     ...        « 868 

„    Great  Northern 1,352 

,,     International         1,380 

„    John  Pender         1.213 

,,    ICangaroo ,  x»773 

,,     Minia          1,986 

,,    Norseman ,„        .„  1.37* 

,,     H.  C.  CErsted       ...        ...        ...  57® 

„     Pouver-Quertier 1,385 

,,    Professor  Morse 1.023 

„    Retriever     459 

,,     Retriever ...  624 

,,    Scotia          4*667 

„    Seine           : 3>579 

Sherard  Osborne  ... 1.4*9 

4*935 

369 


II 


.,    Silvertown 

„    Lady  Carmichad  ... 


«t 


Patrick  Stewart 


1.130 
45.629 


*^ff  oote,  as  we  go  toprttt,  that  it  is  proposed  for  the  Te\et{;c».pYi  OnapacavM  o(;^\«c^^Nf^'<|  \a  wxA  ^  Ittter  on  the  above  subject  to 
Z^rd  CfnaviUc,  aad  ttut  dug  letter  shall  be  followed  up  by  a  depaUUOTi,xo\M  VTiXx<AaQ^Vi  "^t  ,'9«gAkc,VLS. 
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THE    EFFICIENCY  OF  ELECTRIC  LAMPS. 

A  RBPOKT  bearing  the  above  title  was  made  to  oui 
CODlempOTBi^,  the  Engineer,  during  the  Paris  Eloc- 
tri<al   Exhibition,  by  Proressora  Ayrton  and  Perry, 
This  paper  is  now  reprinted  in  separate  form,  and 
will  doubtless  form  a  subject  of  the  greatest  intent 
to  electric  light  engineers  and  all  others  directly 
indirectly  connected  with  this  new  enterprise.    V 
have  had  long  and  exhaustive  reports  on  the  ef 
ciency  of  the  dynamo  machine  itself  by  such  coi.. 
petent  authorities  as  Mr.  Schwendler,Dr.Hopkiaaon, 
Professors  Houston  and  Thomson,  and  others ;  and 
this  subject  has  been  minutely  dealt  with  from  all 
points.    But  the  credit  of  first  considering  the  effi- 
ciency of  the  lamps   themselves  employed  in  the 
rarious  systems  of  electric  lighting  must  be  awarded 
to  Professors  Ayrton  and  Perry,  and  we  can  only 
r^ret  that  the  results  given  by  these  gentlemen  in 
comparing  the  numerous  lamps  shown  m  their  table 
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Ha.  2,  which  we  print,  and  which  is  the  only  one 
we   shall  consider  at  present,  should  have   been 


obtained  under  such  difficulties,  and  that  they  were 
unable  to  take  more  than  single  tests  on  most  of  the 
lamps  submitted  to  them  ;  and  we  think  that  under 
the  circumstances  the  report  should  not  be  looked 
upon  as  authoritative  until  it  has  been  confirmed  or 
modified  by  future  tests  of  their  own  and  those  of 
other  observers. 

Some  of  the  figures  shown  appear  to  be  most 
contradictory,  and  we  shall  presently  draw  attention 
to  those  we  think  most  important,  and  which  we 
can  only  consider  to  be  the  results  of  errors  in 
observation,  which  might  easily  occur  from  the 
hurried  way  in  which  the  tests  were  made.  Before 
doing  this,  however,  it  will  be  well  to  notice  some 
other  points  in  connection  with  this  report  The 
idea  of  measuring  the  efficiency  of  the  lamp  itself 
without  any  reference  to  the  machine  producing  the 
current,  whether  it  (the  machine)  be  good  or  bad,  is 
of  great  value,  and  will  set  inventors  of  lamps  con- 
sidering whether  they  have  given  enough  attention 
to  the  construction  of  their  apparatus,  so  that  all 
the  current  passing  between  the  terminals  of,  the 
lamp  may  be  utilised  in  the  arc  itself,  and  'not 
wasted  in  passing  through  extraneous  resistance, 
whether  such  be  due  to  wire  coils  in  the  circuit, 
bad  contacts,  bad  and  loosely  fitting  carbons,  or 
any  similar  reasons.  That  some  lamps  are  much 
better  adapted  for  utilising  the  current  passed 
through  them  than  others  15  very  evident,  and  we 
wish  to  call  the  attention  of  all  electric  light 
engineers  to  this  important  fact,  which  has  certainly 
been  overlooked  up  to  the  present,  and  which  can 
now  be  studied  by  the  method  of  testing  the  horse- 
power taken  up  by  Uie  lamp,  and  which  any  elec- 
trician can  do  tor  himself. 

The  new  Dispersion  Photometer  devised  by 
Messrs.  Ayrton  and  Petty  cannot  well  be  criticised 
without  giving  details  of  the  instrument,  and  it  will 
be  therefore  wise  to  reserve  judgment  upon  its 
efficiency  until  we  have  more  particulars  concern- 
ing it  before  us. 

A  plan  of  the  instrument  showing  the  internal 
arrangements  would  have  been  much  more  satis- 
factory than  a  perspective  view  of  the  outside. 
However,  we  may  return  to  this  on  a  future  occasion 
and  therefore  we  will  not  discuss  now  its  merits  or 
demerits,  but  content  ourselves  by  reminding  in- 
ventors of  the  different  systems  tested  that  whatever 
may  be  their  opinions  as  to  the  comparative  values 
of  tests  made  by  this  photometer,  and  by  the  direct 
distance  measurements,  whether  by  illuminated 
screens  or  by  comparing  shadows,  it  was  the  only 
one  used  for  the  Paris  results,  and  therefore  eacn 
lamp  is  judged  upon  its  merits,  the  form  of  photo- 
meter not  entering  into  the  question  as  long  as  all 
lamps  are  compured  by  the  same  instrument. 
Regarding  the  electrical  apparatus  used  for  mea- 
suring the  current  between  the  terminals  of  each 
lamp,  the  new  ampere-meter  seems  to  give  correct 
results  when  tried  in  connection  with  a  Siemens 
dynamometer,  and  we  may  therefore  take  it  for 
granted  that  the  quantity  of  current  passing  through 
each  lamp  is  ccnrectly  stated.  We  think  that  in 
measuring  the  electromotive  force  of  the  current 
errors  might  have  crept  in.  A  dead  beat  galvano- 
meter of  no  ohms  resistance  was  used  for  this 
purpose,  but  not  having  enough  resistance  in  itself 
for  acting  as  a  shunt  to  an  electric  lamp  an  additional 
resistance,  varied  in  different  experiments,  was  used. 
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This  additional  resistance  might  not  have  been 
correctly  read  off  in  some  cases  and  thus  the 
difference  of  potentials  between  the  terminals  might 
probably  in  particular  instances  be  erroneous.  That 
som^  such  mistake  occurred  we  feel  sure ;  the 
deflections  of  the  needles  of  both  the  amp6re-meter 
and  the  dead  beat  galvanometer  might  not  have 
always  been  accurately  recorded,  and  probably  to 
save  time,  instead  of  hxing  the  wires  to  the  actual 
terminals  of  the  lamps,  thejr  might  have  been  merely 
placed  against  some  portion  of  the  lamp,  and  we 
need  hardly  remark  how  necessary  it  is  in  electric- 
lighting  matters  to  secure  good  and  clean  connection. 

Turning  now  to  the  before-mentioned  table,  No.  2, 
we  will  call  attention  first  to  the  following  statement 
regarding  the  performances  of  two  well-known  arc 
lamps,  the  "  Brush"  and  the  "Pilsen.'*  Measurements 
between  the  terminals  of  these  two  lamps  gave  the 
following  results  : — Electromotive  force  in  volts: 
Brush  38,  Pilsen  37  ;  current  in  amperes  flowing 
through  lamp  :  Brush  10,  Pilsen  10*3  ;  horse-power 
expended  in  lamp  :  Brush  -51,  Pilsen  -48.  It  will  be 
seen  that  for  all  practical  purposes  the  electrical 
conditions  of  the  two  systems  were  identical,  and 
of  course  the  resistances  between  terminals  must 
have  been  practically  the  same,  and  one  would 
expect  that  the  lights  produced  would  also  be 
equal ;  but  we  are  told  that  observations  through 
a  green  glass  gave,  Brush  2,025  candles,  the  Pilsen 
only  780 ;  through  a  red  glass.  Brush  961  candles,  the 
Pilsen  512;  and  that  the  candles  per  horse-power 
expended  in  the  lamps  =  Brush,  observed  through 
green  glass,  3,970  candles,  through  red  glass,  1,884, 
the.mean  result  being  2,427  candles;  whilst  the 
Pilsen  lamp  gave,  when  observations  were  taken 
through  green  glass,  1,625  candles,  through  red, 
1,066,  the  mean  result  being  1,345  candles,  or  a  little 
more  than  half  that  of  Brush.  Now  this  result,  if 
true,  could  only  occur  through  either  an  extraneous 
resistance  in  the  Pilsen  lamp  absorbing  a  great  part 
of  the  current  passing  through  it  or  through  an  error 
of  observation,  and  to  this  latter  we  must  attribute 
the  astonishing  result,  for  it  seems  that  the  difference 
of  observed  candle-power  in  red  glass  and  green,  is, 
in  the  Brush  system,  as  i  :  2-10,  whilst  in  the  Pilsen, 
instead  of  getting  the  same  proportion,  we  have  the 
curious  figures  of  i  :  1*52.  Is  this  due  to  errors  in 
reading  on  the  results  or  to  any  defect  in  the  pho- 
tometer? Both  lamps  have  a  solenoid  of  thick 
wire  in  the  main  circuit,  and  each  has  a  shunt  coil  of 
nearly  equal  resistance,  we  believe.  Brush  uses 
carbons  coated  with  a  film  of  copper  to  lessen  the 
resistance,  which  is  not  much  in  any  case ;  whilst 
the  Pilsen  system  has  the  ordinary  carbon  pencil. 

We  do  not  know  whether  the  respective  carbons 
employed  vary  in  size,  or  if  the  measurement  on 
the  Brush  lamp  was  made  when  the  carbons  were 
nearly  consumed  and  that  on  the  Pilsen  when  just 
started,  but  we  believe  that  the  readings  for  the 
Pilsen  system  were  obtained  early  one  evening, 
whilst  the  Brush  system  was  not  tested  until  after 
II  o'clock,  when  everything  was  quiet  and  all  other 
machines  and  lamps  stopped.  But  in  any  case,  the 
two  lamps  appear  to  be  so  alike  in  resistance  that 
we  should  certainly  have  looked  forward  to  seeing 
the  same  candle-power  from  each,  and  until  we  see 
the  results  of  further  tests  it  would  be  unfair  to 
suppose  the  Pilsen  lamp  inferior  to  the  Brush ;  for 
if  the  carbons  of  the  former,  during  the  hurried 


test  it  was  submitted  to,  should  have  been  burning 
in  such  a  position  that  the  greater  part  of  the  light 
was  sent  in  an  opposite  direction  to  that  in  which 
the  photometer  was  placed,  it  is  obvious  that  a 
second  test  might  have  given  entirely  different  and 
better  results. 

Take  another  instance — ^the  Crompton  system. 
We  are  not  aware  that  this  lamp  has  any  con- 
siderable resistance  independent  of  that  in  the  arc 
itself  to  absorb  any  large  part  of  the  current  passing, 
yet  with  the  same  electromotive  force  as  the  two 
before-mentioned  lamp,  and  a  current  of  35 
amperes  flowing,  2^  times  more  quantity  than 
either  the  Brush  or  Pilsen,  and  absorbing  1*26  horse- 
power in  the  lamp,  we  only  get  a  candle-power  per 
horse- power  of  1890  or  about  }  that  of  Brush. 

A  still  more  astonishing  result  is  shown  in 
measuring  the  Sautier-Lemonnier  lamp.  The 
electromotive  force  is  given  as  40  volts  (a  trifle 
more  than  was  shown  in  the  Brush),  the  current 
in  ampdres  12*5,  the  above  remark  applying  to  this 
also,  and  the  horse-p6wer  absorbed  in  the  lamp 
'67,  yet  this  lamp  only  gives  a  mean  result  per  horse- 
power of  634  candles.  This  was  one  of  a  circuit  of 
10.  Another  test  of  a  similar  lamp  worked  singly 
from  a  Gramme  machine,  and  absorbing  2*3  horse- 
power with  a  current  of  electromotive  force  40  volts 
and  amperes  43,  gives  a  mean  measurement  of  4,565 
candles  per  horse-power,  and  another  lamp  tested 
in  a  similar  way  gave  nearly  the  same  figures. 

These  results  are  more  like  those  we  have 
been  accustomed  to  see,  for  although  somewhat 
high  it  must  be  remembered  that  Messrs.  Ayrton 
and  Perry  particularly  call  attention  to  the  fact 
that  their  photometer  gives  higher  readings  than 
those  obtained  by  the  ordinary  methods  of  photo- 
metric measurement ;  but  for  all  that,  we  observe 
that  in  several  tables,  to  which  we  shall  refer  in  a 
future  article,  their  results  in  numerous  experi- 
ments and  those  obtained  by  using  Rumford's 
method  agree  very  well  and  that  in  some  instances 
the  latter  results  are  highest.  But  even  here  again 
we  observe  the  same  discrepancy  existing  in  the 
observations  through  red  and  green  glass  which  we 

gointed  out  in  the  case  of  the  Brush  and  Pilsen. 
i3th  lamps  give  15,376  candles  seen  through  green 
glass,  but  one  is  stated  to  give  through  red  glass 
5,625  candles  and  the  other  9,025.  Wemightcite 
other  instances  of  the  great  discrepancy  existing 
in  the  observed  candle-power  of  lamps  which  are 
in  almost  identical  electrical  conditions  as  to  the 
current  passing  between  their  terminals,  and  we  can 
only  reiterate  our  statements  that  these  varying 
results  can  only  be  due  to  either  errors  of  observa- 
tion in  the  various  instruments  employed  during 
the  tests  or  to  an  extraneous  resistance  in  certain 
of  the  lamps  absorbing  a  great  part  of  the  current ; 
but  as  we  do  not  see  where  or  how  this  latter  could 
be  in  the  lamps  named,  we  must  reluctantly  come 
to  the  conclusion  that  although  such  a  series  of 
tests  would  have  been  invaluable  had  there  been 
sufficient  time  to  take  a  number  of  observations  on 
each  system  submitted,  the  present  report  from  the 
Paris  Exhibition  is  only  of  value  in  suggesting 
future  measurements. 

As  far  as  casual  observation  goes,  it  was  the 
opinion  of  many  competent  authorities  that  the 
Pilsen  lamp  held  its  own  with  all  competitors  in  the 
Paris  Exhibition,  and  that  it  gave  as  good  a  light  at 
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any  time  as  the  Brush.  Indeed,  the  Pilsen  was  the 
theme  of  general  coaversation  when  speaking  on 
such  matters,  and  was  looked  upon  most  favourably 
by  an,  and  by  many  as  the  best  arc  light  shown. 
But  as  we  have  before  mentioned,  a  single  test 
taken  by  an  observer  in  a  hurried  manner  and 
surrounded  by  the  curious  is  not  to  be  relied 
upon,  and  as  those  interested  commercially  in  the 
economy  and  efficiency  of  the  different  methods 
maj  not  be  conversant  with  the  numerous  causes 
which  may  affect  the  measurements  obtained,  and 
will  only  look  to  the  column  in  the  Professors' 
table  of  results  which  give  the  candles  produced  per 
horse-power,  we  will  sav  to  such  of  tne  public  or 
profession  generally,  that  only  exhaustive  and 
numerous  experiments  by  various  competent  ob- 
servers should  be  seriously  considered,  and  that 
the  same  conditions  should  obtain  for  each  system 
tested. 

Returning  again  to  the  photometer,  we  do  not 
think  that  the  difference  of  colour  existing  between 
the  standard  candle  and  the  electric  light  is  entirely 
eliminated  by  the  method  of  observing  through  red 
or  green  glass,  and  we  are  also  of  opinion  that 
different  observers  would  get  varying  results  with 
Professor  Ajrrton  and  Perry's  apparatus,  just  as  is 
always,  or  nearly  always,  the  case  in  ordinary 
photometric  observations. 

The  short  distance  employed  between  the  end  of 
their  photometer  and  the  source  of  light  is  in  itself 
objectionable,  for  a  slight  error  of  measurement 
would  tell  for  or  against  a  lamp  to  a  serious  extent. 

We  feel  sure  that  from  the  absence  of  any  critical 
remarks  by  Messrs.  Ayrton  and  Perry  on  the  Paris 
tests,  they  are  themselves  dissatisfied  with  the 
figures  obtained,  which  certainly  cannot  be  recon- 
ciled with  one  another.  It  would  be  most  interest- 
ing to  hear  from  these  gentlemen  their  opinion  on 
the  curious  and  contradictory  results  obtained  with 
different  lamps  under  the  same  electrical  conditions, 
and  which,  if  burning  the  same  lengths  and  sizes  of 
carbons  should  have  given  like  results.  Other 
columns  might  with  advantage  have  been  added  to 
their  table  giving  such  items,  and  particularly  a 
column  for  stating  the  number  of  lamps  in  each 
circuit  when  the  tests  were  made. 

The  other  portion  of  the  report,  which  is  inde- 
pendent of  the  Paris  Exhibition,  is  of  great  value, 
the  experiments  being  numerous  and  exhaustive  in 
nearly  every  detail ;  the  experiments  with  the  Maxim 
lamp  being  especially  full  and  interesting.  It  may 
surprise  many  that  these  lamps  have  given  1,000, 
1,100,  and  1,200  candle  light  per  horse-power,  but  it 
is  only  a  question  of  producing  a  carbon  or  other 
filament  capable  of  bearing  the  necessary  heat  with- 
out breaking  to  raise  its  illuminating  power  to  such 
a  point.  We  shall  hope  to  deal  with  this  and  the 
remaining  portions  of  the  report  in  our  next  issue, 
and  we  can  only  express  our  regret  that  as  far  as  the 
Paris  Exhibition  tests  are  concerned,  the  results 
will  be  found  more  misleading  than  valuable,  and 
we  trust  that  Professors  Ayrton  and  Perry  may 
have  future  opportunities  of  making  many  observa- 
tions on  each  of  the  lamps  described  by  them,  so 
that  we  may  really  have  something  definite  to  work 
upon,  for  up  to  the  present  there  is  a  great  vague- 
ness in  nearly  all  matters  connected  with  electric 
lighting. 

In  conclusion^  we  will  draw  attention  to  the  want 


of  definition  between  the  intensity  and  quantity  of 
a  light.  We  should  have  this  defined  as  we  have 
it  in  regard  to  electrical  currents.  A  light  may  be 
of  great  intensity  but  of  little  volume,  or  the 
reverse. 
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THE    BRITISH    SECTION. 

Reid's  Fire  Alarum  and  Telephonic  Signalling 

Apparatus. 

In  this  system,  designed  by  Thomas  Reid,  jun.,  of 
Dundee,  a  loop  of  two  wires  is  carried  throughout 
a  district,  and  led  into  a  central  station.  Any 
number  of  signalling  apparatus  may  be  joined  on  to 
the  loop  without  any  additional  battery  power  being 
required  beyond  what  is  necessarjr  to  work  the 
signaller  farthest  away  from  the  station. 

In  a  convenient  position  outside  the  buildings  is 
placed  the  alarum,  fig.  i,  from  which  the  wire,  12,  is 
led  into  all  parts  of  the  building ;  parallel  to  12  is 
the  wire,  24,  which  leads  from  the  transmitter 
studs,  21, 24,  to  the  earth.  Communications  between 
these  wires  can  only  take  place  by  the  heat  acting 
on  contacts  kept  apart  by  fusible  plugs,  or  by  con- 
tact being  made  by  the  action  of  heat  on  a  com- 
pound metal  strip.  The  time  of  contact  may  be 
regulated  to  any  degree  of  heat. 

In  fig.  I,  22  and  23  indicate  telephone  studs; 
21  and  24,  transmitter  studs;  25,  a  connection 
between  a  brass  plate  and  an  electro-magnet  ter- 
minal; 16,  a  pin  for  a  lifting  contact  weight,  17;  on 
this  contact  weight  are  cut  a  number  of  notches, 
which  make  :contact  with  the  line  wire  spring,  15, 
when  the  weight  drops,  thus  sending  a  combination 
of  Morse  signals  for  indicating  the  locality  in 
which  the  instrument  is  placed ;  13  is  a  contact 
spring  connected  to  earth ;  14  is  a  contact  stud, 
also    to    earth.      In    the    brass    plate    is    a    slot, 

26,  in  which  can  slide  the  pin  ;    20  is  a  telephone ; 

27,  a  spring  for  pressing  the  lever  19  in  contact  with 
the  insulated  earth  contact  stud,  18,  when  the  tele- 
phone is  lifted  off  the  lever ;  28  is  a  spring  which 
keeps  the  weight,  17,  raised  by  means  of  the  small 
projection,  29  (fig.  i  a),  hanging  on  to  plate  30,  and 
keeps  contact  with  the  plate  when  the  weight  falls  ; 
31  and  32  are  connections  from  electro-magnet  ter- 
minals to  the  starting  wire ;  33  is  a  contact  spring ; 
and  34  a  contact  stud  for  completing  the  circuit  of 
the  line  wire ;  30  is  an  insulated  plate  screwed  to 
the  guides,  35  and  36. 

In  fig.  2,  I  and  i  are  contact  studs  for  the  start- 
ing wire ;  and  2,  2,  are  contact  studs  for  the  belt  at 
the  alarum  station  ;  4  is  a  spring  for  completing  the 
circuit  between  the  contact  studs ;  3  is  a  catch  for 
keeping  4  out  of  contact  with  i  and  i,  when  the 
current  is  passing  along  the  line  wire  ;  6  and  6  are 
line  wire  studs  for  the  electro-magnet,  5  ;  7  is  a 
battery ;  and  8,  Morse  instrument  and  telephone 
connections. 

The  current  from  the  battery  passes  along  the 
starting  wire  by  means  of  the  spring,  4,  in  contact 
with  I  and  i ;  it  then  passes  down  to  contact  spring, 
31,  33,  and  34,  along  to  the  successive  instruments 
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in  circuit.  If  conCact  should  be  made  betireen  ii 
and  14,  the  current  will  pass  through  the  etectro- 
magnet  by  the  terminal,  25,  to  the  plate,  30,  and  to 
contact  spring,  13,  thence  through  15  to  the  earth- 
wire,  II,  14.  The  electro -magnet,  37.  will  then 
break  the  circuit  of  all  the  instruments  further 
away  than  itself  by  attracting  the  contact  spring, 
33;  it  also  liberates  the  contact  weight,  17,  by 
pulling  back  the  spring  catch,  28  and  19.  In  falling 
the  weight  comes  in  contact  with  spring,  15,  of  line 
wire,  the  current  posses  through  the  electro-mag- 


The  telephone  signal  acts  thus :— The  penos 
wishing  to  communicite  with  the  station  lins  the 
telephane  from  the  lever,  19,  the  spring,  37,  moTei 
the  lever,  19,  into  contact  with  the  stud,  iS.juit 
above  it,  completing  the  circuit  of  the  starting  wm 
through  the  electro -magnet,  37,  through  plate,  }a, 
along  the  lever,  19,  and  through  the  contact  U,ai 
18,  and  also  through  11  and  34,  to  the  earth  win, 
i(.  Theweight,  17,  then  falls  into  contact  with  tba 
contact  spring.  15,  of  the  line  wire,  but  cannotgo 
further  owing  to  the  end  of  the  lever,  19,  pustng 


net,  5  (fig.  i),toline  wire,  and  through  15, 13,  12,14 
to  earth,  throwing  the  starting  wire  out  of  circuit 
by  breaking  the  contact  of  4  with  I  and  I,  throwing 
the  bell  in  circuit  bjr contact  of4with  lower  contact 
studs,  a,  1,  the  eaten,  3,  keeping  4  in  contact  with 
i,  1,  until  removed.  The  makes  and  breaks  of  the 
contact  weight  are  recorded  by  a  Morse  recorder  or 
other  dot  and  dash  signalling  instrument,  through 
.  which  the  current  passes  to  the  earth.  In  order  to 
cause  the  weight  to  descend  slowly,  and  thus  make 
the  signals  lengthened  and  distinct,a  train  of  wheels 
connected  to  a  "fly"  is  contained  in  the  weight; 
this  train  gears  into  a  rack,  down  which  the  weight 
slides  (fig.  5). 

After  the  signal  has  been  recorded,  the  attendant 
liberates  the  catch,  3,  thus  completing  the  circuit 
of  the  starting  wire,  which  had  been  interrupted  by 
the  weight  having  lifted  the  contact  spring,  13,  out 
of  contact  with  the  earth  stud,  14.  Any  other 
instrument  can  now  signal,  but  no  two  instruments 
can  signal  at  same  time. 


across  the  slot.  The  current  then  passes  along  the 
line  wire  to  s  (fig-  '),  breaks  the  circuit  of  tie 
starting  wire,  and  rings  the  bell,  also  making  ooe 
dash  in  the  Morse  recorder.  The  attendant  then 
telephone  and  transmitter  it 


the  place  of  the  Morse  recorder. 

"'hen  the  telephone,  jo,  is  replaced,  the  lever  is 


the  plai 
Whei 

moved  out  of  contact  with  the'earth'e „^„.„_, 

and  the  weight,  17,  is  lifted  by  means  of  the  pin, 
16,  the  latter  having  been  resting  on  it.  The  a^*- 
ratus  is  now  in  position  for  further  signalling. 


FOREIGN  SECTIONS. 

GOLFARELLI. 

The  exhibits  of  MM.  Gol&reili  are  as  follows:- 
Water  Zmei /m/ieaier.~Tha  apparatus  is  of  simple 
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construction,  and  both  indicates  and  registers  the 
rise  and  fall  of  the  water  in  ii  reservoir, 

SttKegraphic  Apparatus. — This  instrument  is 
practically  a  pen,  which  records,  by  means  of  a 
combtnatioD  of  signs  (instead  of  letters),  nny  com- 
ntunication  which  is  required  to  be  written.  There 
are  two  keys  to  the  apparatus,  by  the  depression  of 
one  or  other,  or  both,  of  which,  marks  are  recorded, 
which  represent  letters. 

Dynamo-Electric  Machiiu.—ThXi  machine  differs 
from  that  of  Paccinotti  or  Gramme  in  that  the  ring 
armature  is  induced  both  from  the  inside  as  well  as 
the  outside,  so  that  nearly  the  whole  of  iho  wire  on 
the  ring  is  utilised  fur  producing  a  current.      The 


ON    THE    PRACTICAL    MEASUREMENTS    OP 
ELECTRICAL   MAGNFTUDES. 


By  W.  H.  PKEECE,    F.R.S,   EWlricbn  ta  Ih* 

{Cantittued  from  pagt  483.) 
16.  Having  Ihus  determined  the  unit  of 
all  the  other  units  follow  as  a  matter  of  cOuise.  tim 
Weber  is  the  name  given  to  the  practical  unit  of  current. 
It  contains  id-*  c.g.9.  absolute  units  of  current.  No 
standard  instrument  has  fSK  been  conslrucled  to  meajurc 
currents   in   weberi.     That  most  generally   employed 


specimen  of  the  machine  which  is  shown  at  the 
Exhibition  is  very  solidly  constructed.  Fig.  i  is  a 
general  view  of  the  apparatus ;  fig.  1  is  a  section, 
showing  the  principle  of  the  invention,  which  is 
self-evident. 

Small  EUelrk  Lamp. — The  principle  of  this  lamp 
is  identical  with  that  of  Wilde,  but  the  mechanism 
which  keeps  the  carbons  apart  is  somewhat  difTerenl. 

Besides  the  foregoing,  MM.  Golfarelli  exhibit  an 
Electro-Magttetk  C^ntrr,  without  gearing,  and  also 
an  improved  form  of  galvanometer,  which  is  yery 


and  probably  the  best  for  the  purpose,  is  the  electro- 
dynamometer,  for  it  has  the  advantage  oE  being  in de- 
pendent  of  magnetism,  and,  therefore,  it  can  be  filed 
anywhere.  The  electro-dynamometer  is  based  on  the 
mutual  force  exerted  between  two  currents.  One  coil 
of  wire  is  freely  suspended  within  another,  and  the 
current  to  be  measured  flows  through  each.  In  Siemenft' 
form  this  force  is  opposed  by  a  torsion  spring,  which 
brings  an  index  back  to  zero.  The  intensity  of  th9 
current  is  measured  by  the  amount  of  torsion  applied, 
indicated  by  a  hand  passing  over  a  graduated  circlK 
Professor  Helmhold  has  devised  an  electro. dynamo* 
meter,  by  which  the  current  is  actually  weighed,  th; '  ' 
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its  intensity  is  measured  by  the  mass  of  matter  required 
to  counterpoise  its  force. 

The  tangent  galvanometer  of  Pouillet  is  equally 
useful  and  very  exact.  When  we  know  the  horizontal 
component  of  the  earth's  magnetism  for  the  position 
in  which  the  observation  is  made  and  the  dimensions 
of  the  galvanometer  itself,  wc  can  calculate  directly 
the  strength  of  the  current  from  the  formula : — 

c  = H  tan  B 

27rn 

when  K  is  the  radius  of  the  circle,  n  the  number  of 
turns,  H  the  horizontal  component,  and  3  the  angle  of 
deflection.  The  ordinary  way  is  to  determine  the  con- 
stant of  the  instrument  by  using  a  standard  cell,  whose 
internal  resistance  and  electromotive  force  are  known. 
We  thus  obtain  a  co-efficient  which,  multiplied  into  the 
tangent  of  the  angle  of  deflection,  gives  the  current  in 
webers.  Tangent  galvanometers  can  be  used  with 
advantage  only  for  small  currents  such  as  those  used 
in  telegraphy.  For  such  curreots  as  those  used  for 
electric  lighting,  or  for  the  transmission  of  power,  the 
electro-dynamometer  is  more  practical  and  exact. 
M.  Marcel  Deprez  has  infioduced  a  very  useful  gal- 
vanometer, in  which  a  light  induced  magnet  is  main- 
tained in  the  powerful  niagnetic  .field  of  a  large 
horseshoe  magnet.  Its  readings  are  directly  propor- 
tional to  the  intensity  of  the  current,  passing,  and 
they  give  the  current  in  webers. 

Currents  can  also  be  measured  by  the  heat  they 
develop.    The  equation : — 


H 


.      J 


which  expresses  Joules'  law,  determines  this  relation 
and  gives  the  result  in  gramme-degrees,  or  the  number 
of  grammes  of  water  which  would  be  raised  i*^  C. 
in  temperature.  One  weber  would  raise  2405  grammes 
of  water  i^  C.  in  one  second.  This  is  a  very  useful 
method  to  determine  the  average  value  of  alternate 
currents  such  as  those  used  for  the  Jablochkoff  electric 
light.  ':    -r    «1 

17.  The  Volt  is  the  practical  nnit  of  electnunotive 
force,  and  it  contains  10^  Cf^aO.  units  o{..  electro* 
motive  force.  This  may  be d«e to  noallotrance  being 
made  for  changes  of  temperature.  No  standard  has  yet 
been  constructed  of  this  unit  by  the  Committee  of  the 
British  Association.  The  nearest  approach  to  it  is  the 
Daniell  cell,  but  the  electromotive  force  of  the  Daniell 
cell  varies  very  much.  A  great  many  measurements 
have  been  made  by  different  physicists  of  the  electro- 
motive force  of  this  cell,  but  they  vary  as  much  as  IQ 
per  cent,  from  each  other.  Sir  William  Thomson'4 
measurement,  viz.  :— 

E=  1*079  X  10^  c.g.s.  units 

is  a  very  good  mean  of  all  these  obsenrations,  and  it 
is  that  which  is  accepted  in  England.  The  standard 
cell  used  by  the  British  Post-office  is  of  this  form,  and 
has  proved  to  be  of  great  practical  utility.* 

Latimer  Clark's  zinc-mercury  cell,  the  mercury  in 
Hga  SO4  and  the  zinc  in  Zn  SO^  is  remarkably  constant 
when  freshly  made,  but  it  has  not  stood  the  test  of 
practice.  Its  electromotive  force  is  1*457  volts  at 
IS'S**  c. 

•  This  sLindard  cell  is  peculiar  in  this  respect,  that  while  it  is 
chareed  with  the  fiurest  chemicals  it  has  two  idle  celk,  the  one 
fiUedT  with  a  solution  of  sulphate  of  copper  and  the  other  with 
water,  in  the  first  of  which  the  copper  plate  and  porous  pot  are 
kept,  and  in  the  second  of  which  the  zinc  plate  is  piacea.  The 
central  cell,  which  is  only  tised  when  wanted  for  observation,  has 
fculphate  of  line  in  it.  It  is  wonderful  how  month  after  month  this 
cell  maintains  its  constancy.  For  use  the  plates  are  removed  from 
the  idle  cells  into  the  aaive  one. 


'  It  is  unfortunate  that  we  have  not  yet  established  a 
standard  equivalent  to  a  volt.  This  is  a  desideratum 
that  remains  to  be  obtained,  and  one  of  the  most  im- 
portant duties  that  could  be  discharged  by  the  Congress. 

18.  The  unit  of  quantity  is  but  very  little  used  for 
practical  purposes.  It  is  derived  from  Faraday's  law, 
which  is  expressed  by  the  formula : — 

O-ct. 

and  which  implies  that  unit  quantity  is  conveyed  by 
unit  current  in  unit  time.  It  has  not  yet  received  a 
name,  and  it  does  not  enter  into  much  consideration  in 
electro-magnetic  measurement,  for  it  is  practicallj 
contained  in  the  weber.*  In  electro-chemical  pheno- 
mena, however,  it  is  of  g^reat  consequence.  The  weight 
of  an  electrolytic  body,  decomposed  in  a  g^ven  time  by 
a  current  passing  through  it,  is  proportional  exactly  to 
the  quantity  of  electricity  passing.  This  is  true,  even 
to  the  atomic  weight.  The  quantity  of  a  substance, 
which  is  decomposed  by  ttnit  current  in  unit  time,  is 
called  the  '*  electro-chemkal  equivalent "  of  that 
substance,  and  this  having  once  been  determined  for 
one  substance  can  be  determined  for  all  electrolytes,  for 
it  is  proportional  to  their  joombining  numbers.  It  is 
for  water  0*00092,  or  one  weber  in  one  second,  that  is, 
one  unit  of  quantity  (one  ampere)  decomposes  0-00092 
of  a  gramme  of  water  into  0*000x02  grammes  of 
hydrogen,  and  '0003x8  grammes  of  oxygen,  f 

19.  The  "  farad "  is  the  practical  unit  of  capacity, 
and  it  contains  10-*  c.g.s.  .units  of  capacity.  This  is 
much  too  large  for  practical  purposes,  and  one 
millionth  part  of  it  is  taken,  rience  one  micro- 
farad =  10-^'  c.g.s.  units  of  c^pacttv.  It  would  hare 
been  better  if  the  term  "  farad  "  had  been  applied  to 
this  submultiple  instead  of  to  the  unit  itself,  for  the 
unit  is  never  used  in  practice.  The  capacity  of  any 
conductor  is  measured  by  the  quantity  of  electricity  it 
will  contain  when  charged  to  unit  electromotive  force.  A 
Leyden  jar  is  a  type  of  every  system  capable  of  retain- 
ing a  charge  of  electricity.  It  involves  two  conductors 
separated  by  a  dielectric.  Its  capacity  varies  directly 
with  the.area  of  the  conducting  surfaces  opposed  and 
inversely  fts  ^e  thickness  of  the  insulating  medium 
between!  them.  Two  slieets  of  tin-foil  separated  bv 
%in  paraffiiied-  paper  or  mica  shellaced  or  paraffined, 
fprm  what  is  caUed  a  condenser.  Practical  condensers 
of  a  capacity  of  ^  microfarad  are  made  of  tin-foil 
and  mica  and  used  as  standards,  but  air  is  the  only 
tafe  dielectric  for  standard  purposes,  for  it  is  free  from 
Ifipse  disturbing  elements  of  absorption  that  vitiate 
mca.  and  parafhn.  The  British  Association  Committee 
is  now  engaged  in  preparing  air  condensers  made 
according  to  the  suggestion  of  Professor  Fleeming 
Jfenkin,  of  concentric  tubes  of  thin  brass.  They  are 
jgileasurttf.by  tj^ference  to  an  insulated  sphere  which  is 

*  known  ^ifli.  an  onKniited  space  to  have  a  capacity  that 
is  measured  hy  its  cadius. 

20.  W^rk.  Th*  erg  is  the  c.g.s.  unit  of  work.  It  is 
the  work  done  by  a  dyne  through  a  centimetre,  but  it 
is  so  small  that  it  is  magnified  a  million  times  for 
practical  purposes  and  called  a  megerg  =10*  ergs. 

Since  the  work  done  by  any  current  per  second  is 


*  In  fact  the  name  "  Weber  **  was  intended  originally  to  hare 
been  applied  to  unit  quantity,  but  custom— that  powerful  iaTentor 
of  new  terms— has  transferred  it  to  current,  lor  which  a  name  was 
more  wanted,  and  to  which  it  is  betted  suited  — "  webers  per 
second  "  was  too  long-  to  remain  in  every  day  use  in  this  age  of 
progress.' 

t  Weber  determined  that  one  weber  decomposes  one  gnunmeof 
water  in  3  hours  57I  minutes.  Dr.  G.  Johnstone  Stoney  (B.  A.  1S74). 
calculated  from  the  supposed  dimensions  of  molecules  asdetemuneJ 
by  Loschmidt,  Sir  William  Thomson  and  himself,  that  it  required 
ZO-*  o  ami>6res  to  decompose  each  molecule  of  water,  and  he  proposed 
this  magnitude  as  a  natural  physical  quantity  that  deterred  to  be 
taken  as  a  new  fundamental  unit. 


Dkcbmbkr  15,  iSSi.] 
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H.  P.  orths  hone-power  coodeDSed  ii  found  bj  divid. 
iiigCBby74e,or 

^-■-H.P. 
746 

The  gramme  degree  ^=  42  x  10*  ergs  •  4s  mrgergs. 
The^tntddegree  —  i'9i  x  io"ergs:=igioomegergs. 

This  noit  01  work  is  of  vast  importance  in  all  ques- 
tioiu  relating  to  the  economy  of  the  electric  li^ht. 

91.  CencluiioH.  The  physician's  examination  of  the 
body  of  his  patient  by  observation  of  the  tongue,  the 
poIsB,  the  skin,  and  the  temperature,  is  bat  tentative 
compared  with  the  accuracy  with  which  the  physicist 
can  examine  the  electrical  condition  of  his  apparatus 
jind  his  inert  bodies.  The  mental  eye  of  the  electrician 
can  scan  "  the  deep  unfathomed  caves  of  ocean."  His 
theoretical  insight  can  probe  the  impenetrable,  it  can 
open  to  the  light  of  day  the  invisible  portions  of  his 
little  wo  rid. 

It  is  impassible  to  exaggerate  the  benefit  that  the 
dynamical  ^ttem  of  exact  measurement  ;has  In- 
troduced into  electrical  engineering.  It  has  t 
its  "eureka,"  It  has  made  submarine  teleg 
practically  and  commercially  possible,  for  it  enabT 
engineer  to  calculate  with  wonderful  accuracy  the 
position  of  the  smallest  flaw  in  the  longest  cable,  and 
in  the  deepest  and  roughest  sea  to  direct  his  ship  with 
nnerring  precision  to  the  locality  of  a  break.  It  has  led 
to  the  improvement  of  the  qaatity  of  the  wire  used  to 
e  increased  speed  and  greater  economy  of 


tiegraphy 

ables  the 


'??■_ 


It    hi 


sed  speed  and  greater  economy  of 
I  determined  the  quality  of  the 
materials  used  for  insulating  purposes,  and  while  it 
has  maintained  their  efficiency  it  has  led  to  great 
economy  in  construction. 

In  England  no  wire  either  overland,  underground,  or 
submarine  is  allowed  to  be  accepted  without  careful 
'    measurement   of  its   resistance   -    ' 


capacitv.  In  the  British  Post-office  every  apparatus  is 
carefulh'  measured,  and  each  one  being  specified,  it  is 
rejected  if  It  fails  to  comply  with  the  electrical  as  well 


.s  the  mechanical  requirements  of  the  specificatii 
The  improvement  in  working  effected  thereby  is  im. 
mense.  Failure  of  apparatus,  which  was  the  most 
in  oE  faults  in  working,  has  become  now  the  least 
The  condition  of  the  wires  of  the  country 
from  day  to  day  is  obtained,  and  accurate  inspection  is 
maintained  by  noting  the  variation  of  the  currents  re- 
ceived at  the  end  oE  the  circuits.  Instruments  of 
research  have  become  fine  tools  and  true  gauges  in 
the  hands  of  the  physicists.  Rough  qualitative  mea- 
surements have  become  truly  quantitative. 

Its  benefits  have  been  equally  great  in  the  other 
practical  applications  of  electricity  to  useful  purposes, 
especially  in  electric  lighting  and  in  the  transmission 
of  power.  Indeed,  without  its  aid  it  would  have  been 
impossible  to  have  obtained  that  proper  relation  be- 
tween power  expended  and  useful  effect  produced, 
which  alone  has  rendered  this  magnificent  application 
of  one  oE  the  great  forces  of  nature  to  the  wants  of 
mankind  practicable  and  profitable, 

[P.S.— The  above  paper  was  translated  for  me  into 
French  by  my  friend,  M.  AlEred  Niaudet,  and  printed  by 
the  proprietors  of  the  Paris  L'Slectricien*  for  distribu- 
tion among  the  members  oE  the  International  Electrical 
Congress  assembled  in  Paris  to  discuss,  among  many 
others,  the  all-important  question  of  units,  with  a  view 
oE  establishing  a  system  of  electrical  measures  for  inter- 
national adoption, 

■  It  ori^uUy  ipptutd  In  this  eicclteiU  paper. 


Tlie  propositions  ennmerated  above  were  not  all 
adopted,  but  at  the  sitting  of  September  amd,  the 
following  resolution*  were  unanimously  agreed  to  : — 

I.  For  electrical  measurements,  the  fundamental 
units,  the  centimetre  (for  length),  the  gramme  (for 
mass),  and  the  second  {for  time),  are  adopted. 

a.  The  ohm  and  the  volt  (for  practical  measures  of 
resistance  and  oE  electromotive  force  or  potential)  are 
to  keep  their  existing  definitions,  10'  for  the  ohm,  and 
lo'  for  the  volt. 

3.  The  ohm  is  to  be  represented  by  a  column  o( 
mercury  of  a  square  millimetre  section  at  the  tempera- 
ture of  zero  Centigrade, 

4.  An  international  commission  is  to  be  appointed  to 
determine,  for  practical  purposes,  by  fresh  experiments, 
the  length  of  a  column  of  mercury  of  a  square  mitli- 
metre  section  which  is  to  represent  the  ohm, 

5.  The  current  produced  oy  a  Volt  throughanObm 
is  to  be  called  an  Ampere. 

6.  The  quantity  of  electricity  given  by  an  Ampbre  in 
a  second  is  to  be  called  a  Coulomb. 

J.  The  capacity  defined  by  the  condition  that  a 
Coulomb  charges  it  to  the  potential  of  a  Volt  is  to  be 
called  a  Farad. 

The  international  system  of  electrical  units  (Paris, 
1881)  it  therefore  represented  in  the  following  table  i — 


Symbol. 

Electrical  Quantities. 

Nomenclature; 

C.  G.  S. 

Units. 

R 

Resistance       

Ohm      ... 

">: 

E 

Electromotive  Force 

Volt 

10 

K 

Capacity 

Farad     ... 

10^ 

Q 

Qu'n'i'y 

Coulomb 

ICW 

' 

Intensity  of  Current 

Ampire... 

IO-. 

The  conclusion  is  most  satisCactorr  to  all  concerned, 
ind  it  is  hoped  that  this  system  will  be  speedily  and 
iniversally  adopted.  The  honoured  name  of  Weber 
ras  replaced  by  Amp&ie  because  it  was  already  in  use 
n  Germany  to  indicate  a  different  value,  and  it  was 


Staxttsgaaiitxia, 


To  tkt  Bdilor  of  Thb  TKLBoaAPHic  Joubnau 
SiK, — In  the  issues  of  the  Telegraphic  Joubmal  and 
Blbctricai.  Riview,  dated  the  isth  January,  1878, 
and  ist  March,  iSyg,  it  is  stated  that  Professor  Loomis, 
the  distinguished  American  astronomer,  hat  succeeded 
in  telegraphing  a  distance  of  about  30  miles  Erom  the 
peaks  of  the  mountains  of  West  Virginia  with  the  aid 
of  atrial  turrtnli,  and  wilMoui  any  conducting  mint 
ietmeea  the  tvo  staHans.  As  this  subject  is  exceed- 
iogly  useful  and  interesting  to  all  electricians  in  all 
parts  of  the  world,  would  you  very  kindly  favour  us, 
through  the  medium  of  your  highly  scientific  and  widely- 
circulated  journal,  with  the  exact  details  oE  the  Pro- 
fessor's experiments,  and  state  if  any  further  advance- 
ment on  the  subject  has  been  attained  since  the  publica- 
tion in  the  journal,  as  above-mentioned.  I  take  this 
opportuni^  of  asking  you  if  there  has  been  any  hmv 
edition  of  Latimer-Clark  and  Sabine's  "  Electrical  Tables 
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and  Formulae,"  since  Iha  one  published  either  in  1870  or 
1S71  7  The  subject  of  electtical  measurement  is  getting 
so  elaborate  uid  advancing  with  such  rapid  strides,  that 
I  believe  the  time  has  approached  for  a  ntw  edition, 
tompliU  up  to  doit,  being  put  in  the  hands  of  all  tele- 
graph engineers,  electricians,  and  operators,  and  we 
hope  the  subject  will  attract  the  a  "  " 
our  able  electricians  and  eagineers. 

Ayrton  of  hi)  lectures  to  the  students  in  the  City  and 
Guitdi  Institute? 

Simla,  Yours  truly, 

Ncn.  6th,  1S81.  INDIAN  TELEGRAPH. 

[We  believe  that  no  detailed  description  of  Professor 
Loomis'  experiments  has  been  published,  nor,  as  far  as 
we  know,  has  the  subject  been  pursued  further.  No 
second  edition  of  Clark  and  Sabine's  "  Electrical 
Tables  and  FormuUe,"  has  been  published,  and  we  are 
not  aware  that  the  authors  have  anj  intention  of  com- 

eng  one.  The  subject  o(  electrical  measurement  has 
n  eihaustively  treated  by  Mr.  H.  R.  Kempe  in  the 
second  edition  of  his  work  on  "Electrical  Testing," 
published  by  Messrs.  Spon.  This  latter  work  is  un. 
doubtedlj  the  most  complete  book  on  the  subject  yet 
issued.  No  pamphlet  has  yet  been  published  by  Pro- 
fessor Ayrton  of  his  lectures  before  the  City  and  Guilds 
Institute.— Edit.  Tel.  Joub.] 


LIGHTNING  CONDUCTORS. 
To  the  Edilor  o/ The  Teleobaphcc  Journal. 
Sir, — I  wish  to  protect  a  square  house  which  has 
nine  chimneys,  all  of  equal  height,  Erom  ]ig;htning  by 
means  of  two  iron  rnds,  3  fl.  above  two  of  the 
centre  chimneys,  connected  by  a  galvanised  iron  wire 
conductor  with  the  iron  water  pipe  which   supplies  the 

Wi/l  you  kindly  tell  mc  if  this  protection  will  be 
suflicieni,  and  whether  two  chimneys  at  the  angles  □[  the 
house  would  not  be  belter  than  central  ones,  which  1 
prefer  owing  to  their  being  almost  hidden  from  view  by 
the  parapet  which  surrounds  the  building  P  "  B." 

[Two  rods  are  hardly  suilicient  to  completely  protect 
a  building  of  the  kind  you  describe ;  every  chimney, 
especially  if  it  be  in  use,  is  a  source  of  danger.  It 
would  he  decidedly  preferable  to  place  the  two  rods 
at  the  angles  of  the  house  rather  than  in  the  middle, 
but  in  any  case  the  points  of  the  rods  should  project  a 
foot  or  two  above  the  chimneys.  The  best  plan  would 
be  lo  have  a  rod  to  each  chimney,  all  connected  to  the 
lead  of  the  roof,  and  also  to  the  iron  water  pipe,  the 
rods  in  this  ease  need  not  project  more  than  a  few 
inches  above  the  chimneys.  If  your  iron  water  pipe  is 
of  a  large  size,  it  would  probably  be  sufficient  to  act  as 
the  main  conductor  to  the  grounJ,  but  it  would  be 
advisable  to  have  also  two  independent  main  conductors, 
one  at  each  end  of  the  house,  carried  down  to  the 
ground,  and  there  either  connected  to  earth  plates  in 
the  moist  earth,  or  to  the  water  mains.  It  is  essential 
that  the  conductors  be  of  stout  iron,  if  of  the  latter 
metal  J  the  best  conductors  are  those  of  copper  rope, 
1-inch  in  diameter,  such  as  are  supplied  by  Messrs 
R.  S.  Newall  &  Co.— Ed,  Tel.  Joud.] 


fobs. 

The  Paris  Electrical  Exhibition.— M.  Coch£ry 
intends  to  spend  the  surplus  of  the  Electrical  Exhibi. 
tion,  which  is  said  to  exceed  ;S:6,ooo,  in  establishing 
a  research  Uborfttoiy  for  electricity. 


The  Edison  Electric  Light  in  New  York.— Tbe 
Edison  Electric  Light  Company  has  begun  lo  UytW 
wires  for  the  Illumination  of  a  district  id  New  York, 
bounded  by  Spruce  Street  on  the  north  and  Nassjn 
Street  on  the  west,  the  whole,  when  completed,  cod- 
talning  fourteen  miles  of  conductors.  These  are  bid 
insulated  in  pipes  which  are  cemented  into  boxes  a 
which  there  is  an  expansion  joint  for  tha  conducton. 
consisting  of  a  copper  loop.  The  conducton  are  h)ll 
round  in  section,  i  inch  broad  and  \  inch  thick,  and  an 
made  of  copper.  The  pipes  and  their  contents  aic 
buried  about  two  feet  below  the  ground.  The  compiBj 
(says  Chamitrt'  yoarnat)  have  already  contracted  ta 
supply  i.ioo  consumers  with  0,000  i6-candle  and  4,01x1 
8-candle  lights.  Wires  have  been  laid  to  gSobuildingi, 
including  one  printing  oBice  which  is  to  be  supplied  willi 
550  lights  and  one  with  600  lights.  The  com  paif 
charge  according  to  the  amount  of  electricity  consumetl 
as  registered  by  a  metre.  The  lamps  (which  last  about 
eight  months)  are  supplied  free  of  charge.  Beside) 
electric  lamps,  the  current  is  employed  to  drive  314 
pumps  raising  water  to  upper  storeys,  2,309  sewing 
machines,  hoists,  elevators,  &c.  About  1,433  horse- 
power is  consumed  in  supplying  the  current. 

The  Electric  Lidht  at  Barhslev. — Barnsley  wu 
on  the  2nd  inst.  lighted  with  the  electric  light  for  the 
first  time.  The  corporation  have  differed  with  Ihegu 
company.  The  latter  will  not  coacede  the  reductijin) 
which  the  corporation  think  should  be  made,  and  the 
council  are  trying  the  electric  light  as  an  eiperiraent. 
IE  it  answers  it  will  be  adopted.  The  li^ht  now  used  is 
that  of  the  Brush  system.  Several  business  establish. 
ments  also  introduced  the  light  in  their  shops,  Thue 
are  eight  public  lights. 

The  Elictrii:  Light  in  Paris.— The  Paris  Muni- 
cipal Commission  has  resolved  to  illuminate  succes- 
sively the  Council  Hall  with  hve  different  electric  lights, 
to  determine  the  price  of  each,  and  make  a  choice 
amongst  them.  These  live  have  been  selected  out  o! 
all  the  systems  exhibited.  The  Swan  and  Bruib 
systems  are  two  of  those  selected  tor  the  competitioii. 

Photohitric  Standards. — The  committee  on  pho- 
tometric standards  have  presented  their  report  to  the 
Board  of  Trade.  They  find  that  the  method  of  taldnE 
the  average  oE  three  consecutive  candle  delerminatiou 
to  indicate  the  illuminating  power  of  coal  gas  does  not 
yield  satisfactory  results.  Not  only  do  sperm  candles 
exhibit  intrinsic  difEerences  which  unht  them  for  use  u 
a  standard,  but  the  method  oE  using  them  permits  oi 
variations  which  introduce  serious  error?  into  this  mode 
of  testing  the  illuminating  power  of  coal  gas.  After* 
series  of  experiments  with  various  photometric  standard! 
submitted  to  them,  the  committee  recommend  the  adop- 
tion of  Mr.  A,  G.  Vernon  Harcourt's  air-gas  flame,  to 
which  the  combustible  gas  is  a  definite  mixture,  pre- 
pared by  the  operator,  o?  air  and  the  vapour  of  light 
petroleum.  The  gas  is  burnt  at  a  definite  rate  from  a 
i-in.  orifice  in  a  brass  burner,  and  the  height  of  (he  flame 
is  adjusted  to  si  in.  At  the  same  time  they  recommend 
that  in  official  documents  the  quality  of  tight  furnished 
by  coal  gas,  as  shown  by  Mr.  flarcourt's  lamp,  should 
be  expressed  as  heretofore  in  standard  candles. — 
Engineer. 

Tblecrafhic  Comhunicatioh  Bitwk«m  Dovii 
AND  the  CoNTlNEtlT. — Since  the  recent  heavy  gale, 
all  direct  communication  between  Dover  and  the  Con. 
tioeotby  the  Submarine  Telegraph  Company's  Boulogne 
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and  Calais  cables  has  been  interrupted,  both  cables 
luviag  been  broken.  The  Boulogne  cable  runs  between 
Cape  Grjsnez  and  AbbotsclifT,  near  Dover.  It  is  a  six- 
wite  cable,  and  was  (it-it  laid  in  1859.  In  1675  the 
portion  running  between  the  Vame  and  the  Cape  was 
renewed,  owing  to  the  frequent  damage  caused  by  the 
roughness  of  the  ground  between  those  places,  but  since 
then  until  the  present  breakdown  the  cable  has  giveo 
little  or  no  trouble.  The  Calais  cable  runs  between 
Sandgalle  on  the  French  coait,  and  the  South  Foreland, 
on  the  English  coast.  The  tests  at  the  South  Fore. 
land  show  that  the  Boulogne  cable  is  disconnected 
about  three  miles  and  a  quarter  Iram  the  shore  at 
C^ie  Grisnez,  the  Calais  cable  having  been  parted 
at  between  five  and  six  miles  off  Sandgatte.  Several 
of  the  land  wires  between  Dover  and  the  cable  ends  on 
Ihe  English  coast  were  blown  down  by  the  force  of 
the  wind.  The  Company's  repairing  ship,  the  Lady 
Carmxchaei.  shipped  a  large  quantity  of  new  cable, 
and  proceeded  to  repair  the  damage,  but  on  the  3rd 
insl.  she  relurned  to  Dover  Harbour,  as  owing  to  the 
heavy  sea  on  the  French  coast  the  engineers  were  unable 
to  find  the  cables,  several  grapnels  being  broken  in 
dredging  for  them. 

Electric  Railwa vs. —Eisenach  is  to  have  an 
electric  railway  from  the  station  lo  the  castle  of  the 
Wartburgh.  if  the  royal  permission  can  be  obtained. 
Mr.  Siemens,  of  Messrs.  Siemens  and  flalsbe,  Berlin. 
is  in  America,  and  has  been  in  consullation  with 
Messrs.  Gould,  Sage,  and  Field,  regarding  the  adapta. 
lion  of  his  electrical  motor  to  Ihe  requirements  of  the 
New  York  Elevated  Railways.  Mr.  Sage  is  reported 
as  favourably  impressed  with  Mr.  Siemens'  representa- 
tions, and  inlimales  that  experiments  with  the  electric 
motor  may  be  undertaken. 

EDiNBtjmiH  Street  Traww.vvs  Company  and 
EuBCTBO-MOTOBS.^The  shareholders  of  Ihe  Edinburgh 
Street  Tramways  Company  at  a  special  meeting  held 
at  Edinburgh,  have  decided  to  apply  to  Parliament  for 
powen  to  use  mechanical  and  electric  motors  on  their 
tramway  system. 

The  Faurb  Battehv.— We  understand  that  the 
success  of  the  Faure  storage  battery  has  not  turned  out 
10  be  so  great  as  was  anticipated  ;  it  is  found  that  the 
felt  wears  into  holes  and  that  metallic  lead  forms 
between  Ihe  plates  causing  short  circuits,  and  of  course 
entirely  destroying  the  efficiency  of  Ihe  cells. 


Thb  Gramme  Patents. — The  Paris  Bourse  states 
(hat  the  Gramme  patents  for  the  transmission  of  motive 
power  by  electricity  have  become  the  property  of  a 
company  constituted  with  a  capital  of  ^400,000,  under 
the  auspices  of  the  Snci^tf  Internationale  des  T6]i- 
phones. 

Honours  to  a  Telegraph  Encinber.— The  TeU- 
graJUta  of  Rome  for  November  announces  thai  Mr. 
Alfred  Egginton,  representative  tn  Italy  of  the  Eastern 
Telegraph  Company,  has  been  nominated  by  hia 
Majesty  King  Humberl,  Chevalier  of  the  order  of  the 
Crown  of  Italy. 

Central  AND  South  American  Thlegrapu  Com. 
PANV'S  Cables.— As  implied  in  our  last  issue,  we  give 
a  brief  outline  and  sketches  of  the  various  types  of 
cable  now  being  manufactured  at  Silvertown  for  the 
above  company's  line.  The  conductor,  which  is  the 
same  for  all  the  cable,  consists  of  a  strand  oE  7  copper 
wirci   (No.   33   B,   W.   C),   weighing    107    lbs.   per 


nautical  mile,  and  having  a  conductivity  g6  per  ceat.J 
Chat  of  pure  copper.  It  is  insulated  with  two  coating!  J 
of  gutta-percha,  with  alternate  layers  of  Chatterton'lS 
compound,  and  weighs  i.|o  lbs.  per  N.  M.     The  cotefl 


® 


for  the  main  cable  is  served  with  a  aufiident'quantily  of 
jute  yarn,  and  then  sheathed  with  15  No.  13  B.  W.  G. 
Homo  iron  wire,  galvanised.  The  outride  serving 
consists  of    two   compounded    tapes,    laid    1 


No.  6  B.  W.  G.  best  best  galvanised  iron  wire. 
Outside  serving  similar  to  main  cable.  The  shore  end 
consists  of  the  intermediate  cable  without  taping,  and 
sheathed  with  14  No.  1  B.  W.  G.  best  beat  galvanised 
iron  wires.  The  inaulatioo  resistance  after  One 
minute's  electrilicalioa  must  not  be  under  250  megohms 
per  N.  M.,  and  the  guarantee  after  laying  the  cable  is 


I 


for  30  days  when  the  insulation  resistance  must  lat,  I 
be  less  than  335  megohms  per  N  M  reduced  to  75*!!  f 
Fahr.  by  the  co-elficient  for  G.  P  in  CUlk  and  SabintU,  1 
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"  Tables  and  Pormube."  The  breaking  strain  of  main 
cable  is  5i  tons,  its  weight  per  N.  M.  is  v6  tons,  that 
of  the  intermediate  type  4*31  tons,  and  the  shore  end 
14*64  tons.  The  intermediate  type  when  submerged  is 
to  overlap  the  100  fathom  line,  and  the  main  cable  is 
to  be  laid  in  as  nearly  as  is  practicable  300  fathoms,  as 
is  the  case  with  the  West  Coast  of  America  Telegraph 
Company's  cables. 

Erichsen  (as  Rbprbsbntativb  op  the  London 
Agency  of  the  Great  Northern  Telegraph  Com- 
pany OF  Copenhagen)  v.  Last. — ^This  case,  adjourned 
from  the  5th  inst.,  was  resumed  on  the  morning  of 
the  6th.  It  was  an  appeal  by  Mr.  Erichsen  from  an 
order  made  by  Justices  Licdley,  Williams,  and  Mathew 
on  a  case  stated  by  the  Income  Tax  Commissioners  for 
the  City  of  London,  and  which  came  on  for  hearing 
before  their  lordships  sitting  on  the  revenue  side  of  the 
Queen's  Bench  Division.  The  substantial  question 
raised  by  the  case  was  whether  the  company  had  been 
properly  assessed  by  the  Commissioners  at  a  sum  of 
£40^000  for  the  financial  year  ending  April,  1877,  in 
respect  to  the  profits  of  their  business  as  carried  on  in 
the  United  Kingdom,  with  which  the  company's  chief 
seat  at  Copenhagen  is  connected  by  three  marine  cables, 
the  one  at  Peterhead  in  Scotland,  and  the  two  others  at 
Newbiggin,  near  Newcyittei":  For  the  company  it  was 
contended  that  ^^S^t^^^  w^Mf'niade  by  them  by  the 
transmission  of  iNna'ges  by  their  land  lines  in  the 
United  KingdoKthey  were  not  liable  to  be  assessed 
under  Schedul^^V  of  the  income  tax*  and  in  the  alter- 
native that  if  \)M^  to  be  assessed  at  all  it  could  only 
be  in  respect  of  the  profits  from  the  transmission  of 
messages  over^'ibese  three  cable  lines.  On  the  other 
hand,  it  was  conttetaded  by  the  surveyor  of  taxes  that  as 
the  company  had  an  agency  in  this  country  which 
received  payment  dlrett  from  tbe  "senders  of  messages 
at  the  rate  of  ;C70,ooo,  they  "Wire  liable  to  the  tax  on  the 
total  profits  earned  in  this  country  from  the  transmis- 
sion of  messages.  Sir  Hardinge  Giffard,  Q.C.,  and 
Mr.  Bremner  argued  the  case  for  the  appellant  com- 
pany. Their  lordships,  without  calling  on  the  Attorney- 
General,  the  Solicitor-Greneral,  and  Mr.  Dicey,  who 
appeared  for  the  Crown,  affirmed  the  decision  of  the 
Court  below,  and  dismissed  the  appeal,  with  costs. 

Clerks  and  Telegraph  Learners  at  Provincial 
Offices. — ^The  Postmaster-General  announces  that 
consequent  on  the  amalgamation  of  the  postal  and 
telegraph  force  at  provincial  offices,  appointments  will 
in  future  be  made  under  the  title  of  "  Clerk  and  Tele- 
graph Learner,"  the  limits  of  age  being  14  and  25. 

The  Use  of  Electricity  for  Purifying  Porce- 
lain Pasti. — Porcelain  paste,  on  account  of  the  origin 
of  the  kaolin,  often  contains  ferruginous  particles,  which 
give  it  after  baking  a  slight  yellowish  tint,  or  sprinkle 
it  over  with  small  spots  when  intended  to  be  perfectly 
white.  Every  one  knows  that  the  finished  ware  may,  in 
consequence  of  such  defects,  lose  as  much  as  50  per 
cent,  of  their  value.  Hence  a  really  practical  method 
for  removing  these  traces  of  iron  has  been  much 
desired.  The  attempts  hitherto  made  oC  utilising  the 
attractive  action  of  magnets  have  given  chiefly  nega- 
tive results.  Two  important  French  porcelain  works, 
that  of  Creil  and  tnat  of  Mehun-sur-Y€vre,  have 
recently  fitted  up  powerful  apparatus,  in  which  the  elec- 
tricity instead  of  being  supplied  by  feeble  batteries,  is 
obtained  by  means  of  a  small  Gramme  machine,  driven 
by  a  steam-engine.  The  apparatus,  a  model  of  which 
was  shown  at  the  exhibition,  is  composed  of  a  powerful 
horizontal  electro-magnet,  the  poles  of  which  are  placed 
at  a  small  distance  from  each  other.    Between  these 


poles  is  fixed  a  box,  which  is  thus  in  a  powerful  mag- 
netic field,  provided  that  the  exciting  current  is  suffi- 
cient. The  very  liquid  paste  enters  at  the  upper  part 
of  this  box,  and  is  turned  laterally  so  as  to  play  along 
the  polar  sides  of  the  box,  and  escapes  finally  by  a  pipe 
which  leads  it  to  the  settling-tanks.  It  is  readily  seen 
that  the  particles  of  iron  remain  fixed  to  the  polar  sides 
of  the  box.  To  clean  the  apparatus  the  magnetic 
action  is  suppressed  and  a  powerful  stream  of  water 
allowed  to  traverse  the  box.  This  is  performed  twice 
daily.  One  such  apparatus  suffices  for  500  to  600  kilos, 
of  paste  daily.  About  i  gramme  of  fermginoos  matter 
is  thus  extracted  from  every  12  kilos,  of  paste. — 
Annales  IndustrielUs, 
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At  an  ordinary  general  meeting  of  this  Society,  held 
November  26th,  Professor  W.  G,  Adams  in  the  chair, 
Mr.  C.  Vernon  Boys  read  a  paper  "  On  InteOTating 
Apparatus."  After  referring  to  his  original  "cart*' 
machine  for  integrating,  described  at  a  former  meeting 
of  the  Society,  he  showed  how  he  had  been  led  to  con- 
struct the  new  machine  exhibited,  in  which  a  cylinder 
is  caused  to  reciprocate  longitudinally  in  contact  with 
a  disc,  and  give  the  integral  by  its  rotation.  Integrators 
were  of  three  kinds,  x^  radius  machines,  2^  cosine 
machines,  3^  tangent  machines.  Sliding  friction  and 
inertia  render  the  first  two  kinds  unsuitable,  where 
there  are  delicate  forces  or  rapid  variations  in  the 
function  to  be  integrated.  Tangent  machines  depend 
on  pure  rolling,  ana  the  inertia  and  friction  is  inappre- 
ciable, they  are  therefore  more  practical  than  the  other 
sort.  It  is  to  this  class  that  Mr.  Boys'  machines  belong. 
The  author  then  described  a  theoretical  tangent  in- 
tegrator depending  on  the  mutual  rolling  of  two 
rings,  and  showed  how  the  steering  of  a  bicycle  or 
wheelbarrow  could  be  applied  to  integrate  directly  with 
a  cylinder,  either  the  quotient  or  product  of  two 
functions.  If  the  tangent  wheel  is  turned  through  a 
right  angle  at  starting  the  machine  will  integrate  a 
reciprocal,  or  it  can  be  made  to  integrate  functions  by 
an  inverse  process.  If  instead  of  a  cylinder  some 
other  surface  of  revolution  is  employed  as  an  integrating 
surface,  then  special  integrations  can  be  effected.  He 
showed  a  polar  planimeter  in  which  the  integrating 
surface  is  a  sphere. 

A  special  use  of  these  integrators  is  for  finding  the 
total  work  done  by  a  fluid  pressure  reciprocating  engine. 
The  difference  of  pressure  on  the  two  sides  of  the 
piston  determines  the  tangent  of  the  inclination  of  the 
tangent- wheel  which  runs  on  the  integrating  cylinder, 
while  the  motion  of  the  latter  is  made  to  keep  time 
with  that  of  the  piston.  In  this  case  the  number  of 
revolutions  of  the  cylinder  measures  the  total  amount 
of  work  done  by  the  engine.  The  disc  cylinder  inte- 
grator may  also  be  applied  to  find  the  total  amount  of 
work  transmitted  by  shafting  or  belting  from  one  part 
of  a  factory  to  another. 

An  electric  current  meter  may  be  made  by  giving 
inclination  to  the  disc  which  is  for  this  purpose  made 
exceedingly  small  and  delicate,  by  means  of  a  heavy 
magnetic  needle  deflected  by  the  current.  This,  like 
Edison's,  is  a  direction  meter,  but  a  meter  in  which  no 
regard  is  paid  to  the  direction  of  the  current  can  be 
made,  by  help  of  an  iron  armature  of  such  a  shape  that 
the  force  with  which  it  is  attracted  to  fill  the  space 
between  the  holes  of  an  electro-magnet  is  inversely  as 
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it*  dlaplacement.  Then  by  reaistiof  this  motion  W  a 
a.  pendulum  the  movement  is  proportiaBalto 
t,  and  a  tangent  wheel  actualea  hj  this  move- 
meni  cauMS  the  reciprocating  cylinder  on  which  it  mm 
to  integrate  the  current  strength.  Mr.  Boys  exhibited 
two  such  electric  enerjiy  meters,  that  is,  machines 
which  integrate  the  product  o(  the  current  strength  by 
the  difference  of  potential  between  two  points  wilh 
relpect  to  time.  In  these  the  main  current  ia  made  to 
pass  through  a  pair  of  concentric  solenoids,  and  in  the 
annular  space  Mtween  these  ia  hung  a  solenoidi  the 
upper  halt  of  which  is  wound  in  the  opposite  direction 
to  the  lower  half.  Bv  the  use  of  what  Mr.  Boys  calls 
"induction  traps  "  of  iron,  the  magnetic  force  is  con- 
fined to  a  small  portion  of  Che  suspended  solenoid,  and 
by  this  means  the  force  is  independent  of  the  position. 
The  solenoid  is  hung  to  one  end  of  a  beam  and  its 
motion  is  relisted  by  a  pendulum  weight,  by  which  the 
energy  meters  may  be  regulated  like  clocks  to  give 
standard  measure.  The  beam  carries  the  tangent 
wheels,  and  the  rotation  of  the  cylinder  gives  the  energy 
expended  in  foot-pounds  or  other  measure.  The  use 
of  an  equal  number  of  turns  in  opposite  directions  on 
the  movable  solenoid  causes  the  instrument  to  be 
naioRuenced  by  external  magnetic  forces.  Mr.  Boy* 
showed  on  the  screen  an  image  oE  an  electric  arc,  and 
by  its  nde  was  a  spot  of  light  whose  position  indicated 
the  energy,  and  showed  every  flicker  o(  the  light  and 
fluctuation  of  current  in  the  arc.  He  showea  on  the 
•Crecn  that  if  the  poles  are  brought  too  near,  Ihe  energy 
expended  Is  less,  though  the  current  is  stronger,  and 
that  if  the  poles  are  too  far  apart,  though  the  electro- 
motive force  is  greater,  the  energy  ia  less ;  so  that  the 
apparatus  may  be  made  to  find  the  distance  at  which 
the  greatest  enerey,  and  so  the  greatest  heat  and  light, 
may  be  produceoT 

At   the  conclusion  of  the  paper,    Professor  W.    G. 
AnAMS  and  Professor  G.  C.  Poster  could  not  refrain 


from  expressing  their  high  adm 


in  of  the 


THE  SOCIETY  OF  ARTS. 

ICoMtinu^d  from  page  495.) 
Grove's  Gas  Battkrk. 
In  1S49,  Sir  William  (then  Professor]  Grove  described 
the  well-known  gas  battery,  which  was  indeed  nothing 
else  than  a  reversible  oxygen  and  hydrogen  battery,  in 
which  work  had  first  to  be  done  to  produce  chemical 
decomposition. 

The  rationale  of  the  gas  battery  is  simple  enough, 
provided  it  b«  once  understood  that  platinum  possesses 
a  power  almost  unique  amongst  the  metals,  of  absorb- 
ing npon  its  surface  both  oxygen  and  hydrogen  gas. 
Plant^'s  Sicondary  Battbbv. 

M,  Gaston  Plants,  to  whom,  more  than  to  any  other 
experimenter,  the  real  advances  in  the  practical  con- 
struction of  storage  batteries  are  due,  very  carefully  re- 
examined the  whole  question  of  the  polarisation  of 
electrodes,  using  different  metals  as  electrodes,  and 
different  liquids -as  electrolytes,  and  found  that  the 
greatest  effective  polarisation  was  produced  when 
dilute  sulphuric  acid  was  electrolysed  between  elec- 
trodes of  lead.     The  Plants  cell  is  shown  by  fig.  i. 

The  electromotive  force  developed  in  a  fully  charged 
Hante'  cell  may  be  ai  mnch  as  z'3S  or  even  37  vdts. 
A  Bunaen  battery  of  small  siie  and  considerable  internal 
'  ince  will  take  lome  hours  to  charge  a  c«U  full*, 
ti  dynamo-electric  machine  may  fnlly  charge  It  in 


halE-an-hour ;  but  the  rate  of  discharge  will  be  alike  in 
each  case.  M.  Bantg  ttate*  that  voltametric  measure- 
ment* show  that  of  the  whole  current  88  toSopercflDt. 
is  given  back  by  Ihe  cell.    According  to  M.  Gtratdj 


Plant  j  cell  containing  {'445  kilogrammes  of  lead  can 
store  4'083  kilogrammfttres  of  energy,  being  at  the  rate 
of  3*4>;  kilogram  mitres  per  kilogramme,  orii'jap  foot- 
pounds per  pound. 

There  appears  to  be  an  amount  of  ignorance  in  the 
scientific  world  that  is  simply  inexplicable  with  respect 
to  the  magnificent  researches  of  Plantfi,  and  the 
variety  of  useful  applications  to  which  his  accumulator 
had  been  put  before  even  the  fame  of  more  recent  in- 
ventions had  been  noised  abroad — before  they  had 
even  been  made  at  all. 

FAtrRE'a  Accumulator. 
In  1B80  M.  Camille  Paure  conceived  the  idea  of 
constructing  a  secondary  battery,  in  which,  though  the 
tedious  process  of  "  formation  "  by  Plantj's  process  is 
modified  and  shortened,  the  ultimate  result  is  the  same, 
namely,  to  produce  upon  lead  plates,  immersed  in 
dilute  sulphuric  acid,  a  coating  of  peroxide  of  lead, 
that  can  readit)|  be  reduced  to  the  loosely  ciyitallinc 
metallic  condition.  This  M.  Faure  accomplishes  by 
the  device  of  giving  to  his  leaden  plates  a  preliminary 


Fig.  3. 

coating  of  red  lead  (minium),  made  up  into  a  paste 
with  water  or  dilute  acid,  and  painted  upon  the  surface. 
At  Erst  he  adopted  the  spiral  form  of  cell,  the  two 
plates  being  separated  by  felt  or  leather.  More 
recently  the  rectangular  form  has  been  reverted  to. 
The  present  mode  of  construction  i*  as  follow* : — 
Eleven  sheets  of  lead  of  such   thicknes*  as  to  weigh 
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About  3  lbs.  (o  (hB  M[iiare  foot  are  cut  lo  the  size  of  1 3 
inches  by  10  inches,  an  eac-piece  being  left  at  one 
corner.  Or  six  sheets  are  taken,  five  of  them  being 
twice  the  above  size,  and  folded  double  In  the  way  shown 
in  fig.  3.     These  are  painted  IKickty  wilh  red    lead  on 


bolb  sides,  and  against  each  side  is  pressed  a  piece  of 
felt,  the  face  of  which  is  also  thickly  coaled  with  red 
lead  ;  there  being  about  17  lbs.  of  lead  and  25  lbs,  of 
red  lead  altogether.  These  eleven  sheets  are  placed 
s-ide  by  side  in  a  water-tight  case,  alternate  sheets 
being  connected  together  by  theprojectingflaps.  The 
general  aspect  of  the  cell  is  shown  by  fig.  3.  The 
cell  is  filled  up  with  dilate  acid  ;  the  total  weight  being 
■.bout  50  lbs. 
V" 

dynamo -electricmachin'r,  the  current  being  sent  through 
them  for  sornething  like  a  hundred  hours  before  they 
Are  ready  for  use.  The  red  lead  is  reduced  gradually 
an  one  side  to  the  metallic  state,  and  on  the  other 
Usumes  the  condition  of  peroxide ;  but  the  cell  does 

tmportant  that  the  electromotive  force  of  the  charging 
current  should  not  much  exceed  that  of  the  cells  (3*38 
Tolts],  it  is  usual  to  charge  a  number  of  cells  in  series. 
The  internal  resistance  of  such  cells  is  stated  as  being 
leu  than  'oi  ohm.  The  advantage  oE  this  system  of 
construction  is  not  confined  to  the  saving  in  lime  of 
formatioti ;  there  is  the  further  advantage  of  thus  ob- 
taining a  much  thicker  film  of  the  working  substance 
ttian  in  the  Plants  accumulator;  though  with  the  dif- 
ference that  the  deposit  of  peroxide  is  not  so  regular 
in  its  structure.  According  to  Sir  William  Thomson, 
a  single  cell  of  the  spiral  form  weighing  75  kilogrammes 
(165  lbs.)  can  slqre  3,000,000  foot-pounds  of  energy,  or 
one  horse-power  for  one  hour.  Their  action  is  more 
economical,  however,  when  the  charge  is  not  drawn 
upon  at  this  rapid  rale.  Economy  in  working  is 
found  to  accompany  slow  and  regular  discharge.  Five 
ftr  silt  hoars  is  a  more  economical  time  for  discharge, 
and  then  the  waste  is  believed  not  to  amount  to  more 
than  ten  per  cent.  According  to  Reynier,  a  Faure  cell, 
containing  56  kilogrammes  of  lead,  can  store  210,000 
tillogram  metres  of  electro-chemical  energy ;  or  at  Ibe 
i.ate  of  3'75  kilogram  metres  per  kilogramme  of  lead, 
or  13-85  foot-pounds  per  pound  of  lead.  According 
to  M.  Gtraldy,  the  figure  is  slightly  less,  being  only 
3-380  kilogram  mitres  per  kilogramme,  or  1 0760  foot- 
pounds per  pound.  Sir  William  Thomson's  data 
yield  the  much  higher  figure  of  over  30,000  fool-pounds 
per  pound  of  lead. 


DB     MtRlTENs'     AcCUyULATOK. 

Another  modlEcalion  of  the  Plantf  accumulator  hit 
been  devised  by  M.  de  M^ritens.  In  this  cell  the 
plates  of  lead  are  inade  up  of  thin  laminz,  folded  one 
upon  another  like  the  leaves  of  a  book,  or  more  strictly, 
like  the  lalhs  of  a  Venetian  blind;  the  whole  beio; 
soldered  lo  a  stouter  framework  of  lead.  The  object 
of  this  arrangement  is  to  secure  a  greater  amount  of 
effective  surface.  This  accumulator  has  been  highlf 
spoken  of,  and  showed  admirable  results  at  the  late 
Electrical  Exhibition  in  Paris.  No  examples  have  yrt 
been  brought  to  England,  and  1  am  not  aware  of  anf 
exact  measurements  having  been  made  of  their  power 

Other  Modificatioms. 

In  investigating  the  pioperties  of  secondary  batteries, 
I  have  tried  a  number  of  modifications  of  the  Planlj 
accumulator,  with  varying  success.  I  have  found  that 
almost  any  oxide  or  hydrate  of  lead  will  answer  insteaJ 
of  red  lead  for  the  purpose  of  providing,  as  in  the  Paure 
cell,  a  material  to  be  converted  by  a  process  of  forma- 
tion into  the  peroxide  of  lead.  Litharge  answers  well 
if  sufficiently  finely  divided  before  being  painted  on. 
White  lead  will  even  answer,  but  not  so  well.  Litharge 
mixed  with  a  small  proportion  of  binoxide  of  mangan* 
ese  works  well.  The  formation  is  rapid,  but  at  first  the 
electromotive  force  is  not  so  high  as  in  the  Planli 
cell.  It  rises,  however,  as  the  process  of  foimalion 
proceeds.  The  binoxide  of  manganese  is  not  (see 
table,  page  493,  December  ist),  so  strongly  electro- 
negative a  substance  as  the  peroxide  of  lead.  Ill 
presence  in  the  final  stale  would  lessen  the  electro. 
molive  force.  But  happily  the  manganese  gradually 
dissolves  into  the  acid  when  its  function  as  an  agent  la 
assist  the  lead  in  peroxidising  is  fulfilled  and  by  chang- 
ing the  acid  a  few  times  it  is  finally  eliminated.  The 
most  satisfactory  cells  I  have  yet  tried  were  made  b;f 
painting  the  lead  plates  with  a  coat  of  the  brown  per- 
oxide itself ,  which  is  obtainable  in  commerce,  though 
its  cost  is  about  four  limes  thai  of  red  lead  or  of  lilh' 
arge.  I  find  this  process  by  far  the  most  expeditious 
for  making  up  cells ;  as  indeed  might  be  expected, 
since  It  is  obviously  a  stage  towards  simplification  to 
put  on  lo  the  lead  plates  a  coaling  of  the  very  substance 
which  we  desire  ultimately  to  produce  there.  Examina- 
tion of  the  plates  of  a  cell  in  which  the  process  of  for- 
mation has  only  just  begun,  shows  that  the  lead  surface 
must  itself  be  peroxidised  and  bilten  into  before  the 
useful  action  extends  to  the  contiguous  portions  of  oxide 
or  peroxide  painted  over  it,  and  in  some  stages  a  yellow 
suboxide,  probably  essentially  litharge,  appears  to  be 
produced  as  an  intermediate  product  of  the  reduction 
of  the  oxide  at  the  cathode.  Of  this  intermediate 
yellow  product,  however,  I  can  find  no  trace  in  well- 
formed  cells.  As  the  reduction  and  peroxidation  ol 
the  coating  only  begins  where  peroxidation  of  the  leaden 
sheet  has  begun,  the  relation  of  density  to  maximum 
polarisation,  pointed  oul  in  an  earlier  par^raph  of  mj 
paper,  becomes  of  extreme  importance.  Plenty  ol 
current,  and  yet  an  electromotive  force  only  just 
exceeding  the  maximum  electromotive  force  of  the  cell 
isihc  rule  for  chargingin  the  early  stages  of  formatioa. 


'     PHXTf/S 


No  very  reliable  comparison  between  the  accumu- 
lators of  Planto  and  those  of  Fautr,  or  of  de  Meritens, 
have  yet  been  made.  Seeing  that  in  each  of  these, 
when  completely  formed,  the  materials  are  the  same — 
namely,  lead  and  peroxide  of  lead  immersed  la  dilute 
sulphuric  acid — Ibe  maximum  electromotive  forcenust 
be  eventually  the  same  in  each.    The  resistMice  of  a 
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cell    is   simply  a  question  of  sixe   and   shape.     The 
relative  strength  of  current  actually  furnished  by  these 
cells  should  therefore  merely  vary  with  their  dimensions. 
The  presence  however,  of  the  felt,  and  its  coatings  of 
red   lead,  introduces   resistance   into   the  Faure   cell, 
and  as  some  recent  determinations  of  M.  Achard  show, 
a  Plants  cell  will   heat  a  greater  length  of  platinum 
wire,  and  do  its  work  three  times  as  quickly  as  a  Faure 
cell,  whose  surface  is  of  the  same  amount.    One  would 
also  expect  a  priori  that  the  layers  of  peroxide,  formed 
upon   the   electrode  by   the   working   of   the   current 
itself,   should    be  more   regular,   and   yield    currents 
with  greater  regularity,  than  the  artificial  and  more 
rapidly-formed    layers    made    bv   painting  red    lead 
upon    the   surface.      On   the  other   hand,   M.   Faure 
points  out  that,  taking  cells  of  equal   size,  a  larger 
proportion  of  the  weight  in  his  cell  consists  of    the 
worxing  substance.     The  weight  of  red  lead  placed  in 
his  cells  being,  for  equal  amounts  of  surface,  about  26 
times  as  much  as  the  weight  of  peroxide  produced  by  a 
"  formation  "  during  two  years  on  the  plates  of  a  Plants 
cell  of  equal  size.     If  this  be  so,  it  would  imply  that, 
though  its  resistance  might  be  greater,  and  its  rate  of 
working  slower  than  the  Plante  cell,   the  Faure  cell 
would  accumulate  twenty-six  times  as  much  energy  in 
an  equal  space.     These  figures  require  yet  to  be  con- 
firmed, and  they  are  hardly  borne  out  by  the  statistics 
of  M.  Reynier.    The  Faure  cell  will  do  what  the  Plante 
cell  will  not,  take  in  a  greater  charge,  because  it  has  a 
greater  thickness  of  the  working  material,  and  it  gives 
up  its  charge  less  rapidly.     The  Plant^  cell  will  do 
what  the  Faure  cell  of  equal  weight  or  surface  cannot 
do,  namely,  produce   rapid  discharges  in  currents  of 
greater  volume ;  a  property  invaluable  for  the  purpose 
of  some  of  the  applications  already  named. 

Application    to  Electric    Lighting    by 
Incandescence. 

Faure's  cells  have  already  done  good  work  in  pro- 
viding an  efficient  means  of  working  incandescent 
lamps,  such  as  those  of  Swan  and  Maxim,  for  domestic 
purposes.  I  have  the  pleasure  of  showing  you  to-night 
the  result  of  passing  through  a  number  of  Maxim  lamps, 
the  current  generated  by  forty  of  Faure's  accumulators. 
Here  are  also  some  of  the  incandescent  lamps  of  Swan, 
and  of  Edison,  lit  up  by  the  same  means.  I  have  to 
thank  the  representatives  of  the  various  companies  for 
the  courtesy  that  has  put  at  my  disposal  these  means 
of  illustrating  my  discourse. 

Maximum  Temperature  Attainable  by  a  Cell. 

In  connection  with  the  subject  of  obtaining  a  high 
temperature  by  means  of  a  cell,  it  may  not  be  out  of 
place  to  point  out  that  the  very  high  electromotive  force 
of  these  accumulators  (about  2*2  volts),  exceeding  that 
of  any  single  cell  of  any  other  kind,  carries  with 
it  the  possibility  of  obtaining  with  such  a  cell  a  higher 
temperature  than  with  any  cell  of  lower  electro- 
motive force.  This  discovery  is  due  to  Lorenz,  of 
Copenhagen,  who  in  a  very  remarkable  paper  published 
(in  "  Wiedemann's  Annalen  ")  in  August  last,  upon  the 
relation  between  the  conducting  power  of  metals  for 
heat  and  for  electricity,  has  shown  that  the  highest 
possible  temperature  which  a  cell  can  raise  any  part  of 
its  circuit  is  proportional  to  its  electromotive  force. 
The  highest  point  to  which  a  Daniell's  cell,  however 
large,  can  raise  a  conductor  is,  according  to  Lorenz, 
3,327^  above  the  zero  of  the  Centigrade  scale.  The 
limiting  temperature  for  a  Plante  or  a  Faure  cell 
isdiQay**. 

Application  to  Perfection  of  the  Telephone. 

Another  application  of  the  secondary  batteries  which 
has  occured  to  me,  and  which  on  a  small  scale,  I  have 


tried  with  success,  is  in  connection  with  telephone 
transmitters.  I  propose  to  increase  the  power  of  a 
transmitter,  by  employing  a  multiple  microphone,  so 
arranged  that  a  fairly  strong  current  shall  pass  through 
each  point  of  contact,  and  that  the  current  through 
each  contact  shall  be  independent  of  that  through  the 
rest.  I  therefore  arrange  all  the  individual  microphones 
in  parallel  arc,  in  the  line  circuit,  but  provide  each 
with  its  own  battery.  A  hundred  microphones  thus 
united,  and  simultaneously  acted  upon  by  the  voice, 
will  each  add  their  own  quantum  to  the  total  effect  in 
the  circuit ;  and  the  result  will  be  loud  and  distinct 
speech.  But  a  hundred  microphones  so  arranged, 
each  with  its  own  batteiy,  implies  two  or  three  hundred 
cells.  Here  the  secondary  cell  comes  in  with  great 
advantage.  I  propose  to  use  very  small  storage  cells, 
each  consisting  of  two  small  leaden  plates,  or  wires, 
dipping  into  diluted  sulphuric  acid,  and  properly 
"  formed."  Two  such  cells  may  be  connected  with 
each  microphone,  and  the  whole,  being  already  arranged 
in  parallel  arc  in  the  circuit,  can  be  kept  charged  by 
merely  placing  across  the  circuit  six  Daniell'^  wis,  to 
be  switched  off  when  the  transmitter  is  to  be  used,  and 
switched  on  ag^in  when  the  transmitter  is  no  longer 
required.  As  yet  only  a  small  and  rough  model  of  this 
"secondary  circuit  transmitter"  has  been  made;  but 
it  is  extremely  satisfactory  in  its  action,  and  promises 
to  be  the  first  of  a  useful  and  important  application. 

Application  to  Utilisation  of  Wind  and 

Water-power. 

And,  lastly,  though  by  far  the  most  important  of  all 
the  innumerable  possibilities  opened  out  by  the  storage 
battery,  is  its  application  to  the  problem  of  utilising  and 
transmitting  the  energy  derived  from  wind  or  water- 
power.  The  accumulator  will  probably  play  an  im- 
portant part  also  in  the  distribution  as  well  as  in  the 
storage  of  power  transmitted  from  a  distance,  and  thus 
become  the  ally  of  the  dynamo-electric  machine.  It  is 
certain  that  we  cannot,  with  our  diminishing  coal- 
fields, long  afford  to  neglect  these  other  sources  of 
natural  power.  A  tenth  part  of  the  tidal  energy  in 
the  channel  of  the  Severn  would  light  every  city 
and  turn  every  loom  and  spindle  and  axle  in  Great 
Britain.  But  the  power  would  have  to  be  not  only 
transformed  and  transmitted,  but  stored  to  be  available 
for  such  ends.  Accumulators  are  therefore  a  ne- 
cessary feature  in  any  scheme  to  utilise  the  intermit- 
tent forces  of  the  tides.  Whether  the  present  form  will 
prove  adequate  to  the  purpose,  the  future  must  decide. 
There  are,  as  I  have  sufficiently  shown,  immense  pos- 
sibilities in  store.  Electrical  railways  and  electrical 
tramways  are  now  existing  facts.  Many  months  will 
not  elapse — or  it  will  be  an  eternal  disgrace  to  the  first 
city  in  the  world — before  the  fetid  and  poisonous 
atmosphere  of  the  Metropolitan  Railway  is  replaced  by 
a  pleasant  and  salubrious  air,  rich  in  fragrant  ozone ; 
and  the  like  revolution  will  not  be  long  delayed  in 
many  quarters  where  reform  is  far  less  imperative.  In 
all  these  changes  the  accumulator  will  have  its  part  to 
play.  A  reverse  of  electrical  energy  stored  till  wanted  '^^^l' 
will  be  a  necessary  part  of  all  systems  for  electric  dis- 
tribution, whether  for  the  purpose  of  lighting,  or  for 
motive  power. 

In  conclusion,  I  would  point  out  how  the  invention  of 
the  accumulator  for  storing  the  energy  of  electric  cur- 
rents has  arisen  out  of  the  study  of  an  obscure  and 
unpromising  detail  in  the  science  of  electricity — the 
phenomenon  of  so-called  "  polarisation."  Regarded 
by  most  experimenters  merely  as  a  trivial  but  disturbing 
fact  in  the  construction  of  voltaic  batteries,  to  be  put 
down  or  got  rid  of  by  whatever  means,  it  has  been 
developed,     and,    mainly    by  the  long    and   patient 
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researches  of  one  man — M.  Gaston  Plants — been  turned 
into  one  of  the  most  fertile  and  promising  features  in 
the  development  of  the  science. 

[For  further  information  on  the  subject  of  the  Plants 
battery,  and  on  a  subject  closely  allied  to  the  secondary 
battery  question,  viz.,  '*  polarisation,"  we  beg  to  refer 
our  readers  to  articles  published  in  the  numbers  of  the 
Journal  for  Dec.  15th,  1872  ;  June  isth,  1873 ;  and  Dec. 
ist,  1875. — Edit.  Tkl.  Jour.j 
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1543.  "  Electric  lamps,"  St.  George  Lane  Pox. 
Dated  April  8.  6d.  Has  reference  to  incandescence 
electric  lamps.  The  figure  represents  a  vertical  section 
of  a  lamp,  a,  0,  is  the  nask  or  globe;  b^  b,  are  the  mercanr 
tubes  formed  with  spherical  enlargements  or  bulbs^^,ri 
at  their  lower  ends ;  d,  is  the  cotton  wool  above  the 
mercury  in  the  tubes,  b^  and  e  is  the  plaster  of  Paris 
over  the  cotton  wool ;  /,  /,  are  the  conducting  wires  or 


terminals  ;  g,  g,  are  the  platinum  wires  fused  into  tb< 
bottoms,  n,  n,  of  the  tubes,  b,  and  extending  up  into  the 
mercury  in  these  tubes ;  h,  k,  are  the  cylinders  or  blocb 
of  plumbago  or  carbon  with  holes  drined  in  their  upper 
ends  so  as  to  allow  of  their  being  forced  over  the  lower 
ends  of  the  wires,  ^,  as  shown,  the  wires  being  cemented 
in  the  cylinders  by  Indian  or  Chinese  ink ;  t,  is  the 
electric  bridge,  the  ends  of  which  are  inserted  into  holes 
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or  aUts  in  the  lower  ends  of  the  cylindcia  h,  h,  and  Ihey 
ITC  siraiUrly  cemenled  with  Indian  or  Chinese  ink. 
The  ink  is  applied  to  the  eads  of  the  bridge,  i,  and 
dabbed  round  the  holes  in  the  cylinders,  as  seen  at  *,  i. 

iSJOi  "  Protecting  magnetic  needles  from  local  at- 
traction." John  Sacheverell  Gisbokne.  Dated 
April  9,  6d.  The  magnetic  needle  i?  surrounded  with 
several  scries  of  concentric  segment),  or  other  suitably 
shaped  pieces  of  iron,  which  also  extend  undernealh 
the  needle  and  meet  in  the  centre  as  close  as  possible 
to  the  pivot  upon  which  the  needle  is  maunted  ;  these 
iron  segments  or  other  shaped  pieces  are  not  in  touch- 
ing contact  but  ate  isolated  from  each  other  by  inter- 
vening pieces  of  ebonite  or  other  suitable  insulating 
malenal.  By  thus  surrounding  the  needle  it  is  insured 
that  any  polarisation  of  the  iron,  even  should  it  occur, 
shall  not  affect  the  magnetic  needle,  and  yet  (hat  the 
needle  shall  itself  be  eRectually  protected  from  the 
inflaence  o(  any  local  atfraclion. 

1S77-  ■'  Electric  telegraphs,''  &c.  John  HoPKINSON 
and  Alexander  Muibhead,  Dated  April  ii.  zd. 
Relates  to  improved  methods  o[  employing  dynamo- 
electric  machines  for  producing  the  electric  currents 
used  in  telegraphy,  and  for  other  similar  purposes.  A 
secondaty  battery  or  a  series  of  voltameters,  or  in  some 
cases  a  condenser  in  combination  with  dynamo.^lectilc 
machines  (sometimes  called  electro-magnetic  or  mag- 
neto-electric machines)  are  used  lo  correct  the  incon- 
venience sometimes  experienced  from  the  self  induction 
of  tlie  latterwhen  used  alone.     (Provisianal  only.) 

1596,  "  Electric  lamps."  A.  W,  L,  Rbddte.  (Acom- 
municatlon  from  abroad  by  Hermann  Sediaciek  and 
Praoz  Wiknlill,  of  Leoben,  Austria.)  Dated  April  13. 
6d.  RelaCestoimprovements  in  the  means  of  regulating 
thefeedof.Ihe  electrodes  in  that  class  of  lamps  in  which 
the  holders^of  the  said  electrodes  are  supported  on  fluid 
contained  In  closed  vessels  communicating  with  each 
Other  at  their  lower  parts.  This  improved  regulation 
of  the  feed  of  the  electrodes  is  effected  either  by  con- 
necting directly  or  indirectly  a  centrifugal  governor 
upon  the  motive  power  engine  with  a  hollow  cock  or 
piston  of  peculiar  construction,  whereby  the  passage  of 
the  fluid  from  one  vessel  to  the  other  may  be  perfectly 
controlled,  or  by  means  of  a  novel  arrangement  of 
electro-magnet  whereby  a  piston  is  caused  to  operate 
with  great  delicacy  in  controlling  the  passage  uf  the 
Huid  from  one  vessel  to  the  other. 

1613.  "  Electrical  signalling  and  tell-tale  apparatus 
for  watchmen,"  &c.  W.  R.  Lake.  (A  communieaiion 
from  abroad  by  Isaac  Towle  Campbell,  of  Boston, 
America.)  Dated  April  13.  8d.  Relates  to  electric 
alarm  and  registering  apparatus  intended  for  the  use 
of,  and  as  a  guard  upon  watchmen,  to  .indicate  any 
neglect  of  duty. 

1634.  "Electric  telegraphs,"  Alex.(!1dbr  Muir- 
HEAD  and  Henrv  ALfREo  C11ARLE3  Saunders. 
Dated  April  13.  The  object  oF  this  invention  is  to 
facilitate  the  reception  and  retransmission  of  messages 
on  longsubmarine  cable  circuits.  A  double  telephonic 
repeater  is  employed  in  connection  with  the  suspended 
coil  or  magnet  of  the  receiving  instruments,  and  there 
is  introduced  between  one  cable  and  another,  automatic 
translating  apparatus  operating  by  light  or  radiant 
energy.  The  double  telephonic  repeater  consists  of 
three  mde pendent  coils,  A,  G,  andc,  as  shown  in  plan  by 
the  figure.  The  middle  one,  b,  is  suspended  and  movabk 
between  the  other  two,  A  and  c.  It  is  connected  to  the 
movable  coil,  R,  of  a  Thomson's  recorder  and  therefore 
responds  to  the  fluctuations  of  the  cable  current  in  the 
latter.  The  other  two  coils,  a  and  c,  of  the  series  are 
fixed  and  connected  with  two  separate  telephones,  t' 
and  T*.    A  rapid  series  of  currents  from  a  battery,  k. 


is  caused  to  pass  through  the  suspended  coil  by  means 
of  a  tuning  fork,  v,  or  other  make  and  break  arrange- 
ment- Sound  will  be  produced  in  the  telephonei 
varyingin  intensity  with  the  proximity  of  the  suspendedC 
coil  to  the  fixed  coils.  The  nearer  the  suspeni'  '  "' 
to  either  fixed  coil  the  louder  will  be  the  sound 
corresponding  telephone.  The  operator  pi  a  ^ 
telephone  to  each  ear  reads  by  sound  the  messagre 
transmitted.  For  the  sake  of  lightness  the  suspended 
coil,  B,  is  constructed  of  aluminium  wire.  For  auto- 
matic translation  between  submarinecablesan arrange- 
ment is  employed  in  which  an  electrical  circuit  ia 
affected  by  radiant  energy.  Selenium  (or  other 
substance  whose  electrical  resistance  is  affected  by 
radiant  energy)  is  extended  into  a  band,  like  the  scale 
oE  a  reflecting  galvanometer,  and  the  movable  index  o£ 
the  receiving  instrument  controls  a  beam  of  light  ox 
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heat,  and  by  its  motion  determines  the  extent  to  which 
the  selenium  is  affected  by  the  beam.  Variation  ot 
electromotive  force   proportional   to  the    amount    of 

circuirfn  which  a  relay  is  included.  Two  relays  oE  the 
Brown  and  Allan  typo  are  employed,  i.e.,  relays  in 
which  the  contact  maker  moves  with  the  first  rise  and 
the  first  fall  o£  potential.  These  relays  are  placed  tn 
close  circuit  with  the  selenium  in  the  following 
manner:— One  terminal  of  each  relay  is  connected  to 
the  ends  of  the  selenium,  and  the  other  terminals  are 
connected  to  the  middle.  In  the  local  circuits  of  these 
relays  are  placed  electro -magnets  and  batteries.  The 
contacts  made  by  the  relays  are  employed  to  actuate 
translating  levers  in  connection  with  the  cable, 

:636.  "Apparatus  for  producing  motion  by  elec- 
tricity." &c,  St.  Giorge  Lanb  Fox.  Dated  April 
14.  6d.  Has  special  teferenee.to  apparatus  inlwhich  an 
elecltomeleror  electro-dynamometer  connected  between 
the  electric  mains  and  the  earth  is  employed  to  actuate 
a  motor  which  ia  caused  lo  control  the  action  oE  the 
electric  generator  or  generators,  or  to  control  the 
commulatois  or  secondary  batteries,  or  to  control  the 
action  of  rheostats  or  resistances,  or  for  other  purposes 
in  systems  of  applying  or  distributing  energy  by  elec- 
tricity through  mains,  submains,  and  branches  for 
lighting  or  other  purposes.  As  the  electromotive 
force  in  the  mains  rises  above  or  (alls  below  a  given 
limit,  the  electrometer  or  electro -dynamometer  com- 
pletes a  circuit,  and  sets  up  a  current  through  one  or 
other  ot  two  contact  pegs  which  arc  respectively  con- 
nected with  two  electro -magnets  of  the  motor. 

Electric  lamps."  ].  H.  Johmsoh.  (A 
_  ion  from  abroad  by  the  SociitS  La  Force  et 
la  LumiSre  Sociiti  Ginirale  d'Eleclricite  of  Brussels.) 
Dated  April  14.    8d.    Has  for  its  object  the  production 
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of  an  electric  lamp  which  shall  give  light  by  incao* 
ddcence,  and  offer  the  requisite  resistance  to  the 
passage  of  Ihe  current  without  the  necessity  (or  the 
employment  of  long  and  very  attenuated  conductors, 
and  this  object  is  effected  by  means  of  the  improvements 
hereinafter  described.  Fie.  I  is  an  elevation,  and  iig.  3 
a  corresponding  longitudinal  section  of  a  divided 
incandescent  conductor,  constructed  according  to  (he 
said  invenlion,  and  adspted  for  use  in  a  lamp  from 
whieh  the  air  is  excluded.  Pig.  3  shows  the  lamp  (or 
the  conductor,  itluslrated  in  figs,  t  and  a.  Referring 
to  ligs.  I  and  a,  a  is  an  incandescent  conductor  divided 
loto  a  number  o(  sections,  1,  arranged  between  two 
supports  or  contact  pieces,  a  and  s,  which  are  caused  to 
esert  a  certain  amount  of  pressure  on  the  divided  con- 
ductor,a.  The  conductor,  a,  is  composed  of  asubstance 
or  substances  of  a   highlj  refractory  nature,  such,  for 


example,  as  graphite,  retort  carbon,  artificial  a^lome- 
rated  carbon,  carbon  made  from  wood,  paper,  or  other 
calcined  organic  matter  or  metals,  which  are  the  most 
difficult  of  fusion,  such  as  iridium,  osmium,  ruthenium, 
and  the  like.  The  contact  pieces,  A  and  B,  are  either 
made  of  the  same  materials  as  the  divided  conductor, 
a,  or  of  a  material  of  a  less  refractory  nature,  such,  for 
example,  as  platinum, 

1670.  "Electric  lamps."  George  SvLvBsrEK  Grih- 
BTON.  Dated  April  16.  6d.  Relates  chiefly  to  that 
description  of  electric  lamps  in  which  the  regulation  of 
Ihe  carbons  is  effected  by  the  differential  action  of  (wo 
coils  or  solenoids  of  different  resistance,  of  which  the 
coil  of  low  resistance  is  in  the  lamp  circuit,  while  (he 
coil  of  high  resistance  is  connected  to  the  eitemal 
circuit  on^.  The  soft  iron  core  or  cores,  which  is  or 
are  acted  upon  by  the  two  coils  or  solenoids  above 


r  bracket,  through  a 


\i  of  etactro- 


iless  otherwise 
held.  To  the  bracket  is  pivotted  an  excentric  or  om- 
shaped  piece  provided  with  a  projecting  arm,  the 
weight  of  which  tends  to  turn  the  excentric  or  cam  so 
as  to  press  the  cart>on  holder  against  one  side  of  the 
apertures  Ihiough  which  it  passed,  and  the  carbon 
holder  is  thus  held  in  the  bracket,  and  can  only  move 
up  or  down  with  the  same,  according  as  the  core  is 
actuated  by  the  differential  coils.  When  by  the  burn- 
ing away  of  the  carbon,  and  the  consequent  increased 
action  of  the  coil  of  high  resistance,  the  core  has 
caused  the  bracket  and  carbon  holder  to  descend  to  a 
certain  point,  the  arm  of  the  cam  or  exceotric  comes 
in  contact  with  a  stationary  adjustable  stop,  and  the 
further  descent  of  the  bracket  consequently  causes  the 
cam  to  be  turned,  so  as  to  release  the  carboa  hohler, 
which  then  descends  by  gravity  through  the  bracket. 
On  Ihe  current  now  passing  to  a  greater  extent 
through  the  coil  of  low  resistance,  consequent  on  the 
near  approach  of  the  carbons,  the  core  is  actuated  so 
as  to  raise  the  bracket,  and  the  arm  of  the  om  being 
now  again  free  to  turn  the  cam  so  as  to  nip  the  (mrbon 
holder,  this  is  raised  again  with  the  tiracket,  so  as  to 
bring  the  carbon  to  the  proper  distance  for  produdng 
the  electric  arc. 

1676.    "Secondary  electric  or  galvanic  batteries." 

tH.  JoKNSoH.  (A  communication  from  abroad  by 
amille  Atphonse  Faure.of  Paris.)  Dated  April  16.  6d. 
Relates  to  improvements  in  the  construction  and 
arrangement  of  secondary,  electric  or  galvanic  batteries 
constructed  on  what  is  known  as  Pau re's  system  as  well 
as  Planti's  !!y<tem,  or  any  other  battery  of  (he  same 
class.  In  carrying  out  this  invention  Ihe  lead  plate 
Beting  as  the  support  or  (he  surface  of  the  suppoi'  ' 
Goat^  or  covered  in  the  first  place  by  m  ~ ' 

typy,  disintegration,  or  deposit  in  the  foi 
an  active  substance  or  composition,  which  may  con«it 
of  either  red  lead  or  other  oxide  of  lead  or  of  an 
insoluble  salt  of  lead,  or  again  of  a  metallic  salt  pro- 
ducing (he  effect  desired.  This  active  composition  is 
afterwards  covered  with  felt,  cloth,  asbestos,  cardt>oard, 
or  paper,  canvas,  or  any  other  porous  material  that  is 
not  liable  (o  be  injured  by  the  use  to  which  it  is  applied. 
The  object  of  this  porous  substance  is  to  maintaia  the 
active  composition  in  its  place  against  the  sapport.  It 
is  obvious  that  wire  gauze  made  of  lead  or  other  suitable 
wire  may  also  be  employed  for  Ibis  purpose.  It  then 
Ittcomes  necessary  to  attach  Ibis  porous  covering 
employed  for  holding  up  the  composition  to  the 
support,  and  this  is  effected  by  various  means  accord- 
ing to  the  nature  of  the  support,  that  is  to  say,  by 
means  of  leaden  rivets,  or  rivets  of  other  suitable 
material,  or  material  which  is  not  liable  to  produce 
objectionable  products  under  the  action  of  the  liquid  in 
the  battery. 

1679.  "Telephonic  and  telegraphic  exchange 
systems,''  &c.  John  Norcross  Culbertsoh  and 
Jakes  Wallace  Bbown.  Dated  April  16.  6d.  Has 
for  its  object  improvements  in  telephonic  and  (elegnpbic 
exchange  systems,  and  in  insularing  and  mounting  the 
conducting  wires  used  for  telephonic  and  telegraphic 
communication.  In  working  the  telephonic  apparatus 
i(  has  been  found  desirable  to  use  complete  metallic 
circuits,  and  endeavours  have  been  made  to  arrange 
what  are  known  as  central  exchange  systems  to  work 
in  (his  manner,  but  up  to  the  present  time  no  satisfactory 
arrangement  has  been  applied  for  the  purpose.  This 
object  is  effected  in  the  following  manner : — Switch 
boards  are  employed  of  the  ordinary  construction  with  a 
number  of  insulated  paraJlel  bars,  to  which  conducting 
wires  leading  to  the  distant  stations  are  attached.     At 
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rightangles  to  these  wires  are  anumberof  other  insulated 
bars,  to  which  any  one  or  other  of  the  first-mentioned 
bars  can  be  coupled  by  the  insertion  of  a  metallic  peg 
at  a  point  where  the  bars  cross  one  another.  One  of 
the  cross  bars  of  each  switch  board  is  ordinarily  coupled 
to  earth.  All  the  return  wires  from  the  distant  stations 
are  connected  to  this  bar,  and  where  a  number  or  series 
of  similar  switch  boards  are  used  all  these  bars  of  the 
several  switch  boards  are  coupled  together  by  a  con- 
ducting wire.  Thus  the  return  circuit  from  all  the 
distant  stations  will  be  conveyed  through  this  wire,  and 
the  coupling  of  the  wire  from  one  station  to  the  wire 
leading  to  another  station  will  be  effected  by  shifting  a 
single  peg  only,  that  is,  one  peg  for  each  station. 

1693.  "  Electrical  apparatus  for  si^alling  on  rail- 
ways." A.  M.  Clark.  (A  communication  from  abroad 
by  Augustin  d'Auriac,  of  St.  Flour,  France.)  Dated 
April  16.  8d.  Relates  to  electrical  apparatus  for 
establishing  communication  between  trains  in  motion 
and  between  trains  and  stations,  whereby  to  prevent 
collision  between  two  trains  running  at  different  speeds 
upon  the  same  line  of  rails  between  two  stations.  The 
apparatus  is  based  on  the  principle  that  any  good 
conductor  of  electricity,  when  in  contact  with  another 
body  traversed  by  an  electric  current,  will  give  passage 
to  the  current  at  the  instant  of  contact,  and  cause  it  to 
take  another  path  through  a  conducting  wire  suitably 
arranged.  The  apparatus  carried  in  a  signalling  van 
comprises  a  battery,  a  transmitter,  and  a  receiver,  and 
the  line  conductor  is  a  rail  made  of  three  bars  of 
galvanised  iron.  Upon  this  rail  runs  a  contact  wheel 
of  wood  with  a  metal  tyre,  which  receives  the  currents 
traversing  the  rail  and  transmits  them  through  a  con- 
ducting wire  to  the  receiver,  the  wheel  being  kept  in 
contact  with  the  rail  by  a  spring  at  all  speeds. 

1685.  "  Electric  lamps  or  regulators."  A.M.Clark. 
(A  communication  from  abroad  by  Jean  Marie 
Anatole  Gerard- Lescuyer,  of  Paris.)  Dated  April  18. 
8d.  Relates  to  various  modifications  or  arrangements 
of  electric  lamps  or  regulators,  in  which  a  small  arc  is 
produced  for  effecting  the  division  of  the  electric  li^ht. 
In  figs.  X  and  2,  A,  represents  a  brass  or  copper  guide, 
upon  which  slides  a  bracket  or  frame,  b,  c,  carrying  a 
solenoid,  D,  made  of  fine  wire,  through  which  passes 
freely  the  brass  carbon  holder,  b,  to  the  upper  end  of 
which  is  fixed  a  soft  iron  armature,  F.  The  carbon 
holder,  B,  is  suspended  by  a  spring,  G,  from  a  small 
bracket,  h,  carried  on  the  plate,  c,  so  that  the  armature 
is  a  few  millimetres  above  the  upper  pole  of  the^solenoid. 
The  tension  of  the  spring  may  be  regelated  by  a  screw, 
I,  and  the  distance  between  the  armature,  F,  and  the 
pole  of  the  solenoid  is  regulated  by  a  screw,  j,  mounted 
obliquely.  At  the  lower  end  of  the  sliding  bracket,  B, 
a  second  armature,  k,  is  pivotted,  and  has  a  short  arm , 
or  jaw,  L,  which  is  caused  by  the  pressure  of  a  spring, 
M ,  on  the  end  of  the  arm,  k,  to  bind  against  the  guide, 
A,  the  stress  of  the  spring,  M,  being  regelated  bv  a 
screw,  R.  The  upper  carbon  is  fixed  in  the  carbon 
holder,  b,  and  passes  between  guide  rollers, «,  by  which 
it  is  electrically  connected  with  the  lamp  frame,  so  as  to 
reduce  the  length  of  carbon  traversed  by  the  current 
The  lower  carbon,  of  much  larger  diameter  than  the 
upper  one,  is  fixed  in  line  therewith.  This  carbon  is 
consumed  very  slowly,  and  needs  readjustment  only 
when  the  upper  carbon  has  been  entirely  consumed.  It 
is  fixed  in  a  clip  or  holder,  s',  carried  by  an  arm,  o, 
insulated  from  the  lamp  frame*  The  solenoid,  d,  is 
placed  in  derivation  by  means  of  a  spring,  shown  in 
dotted  lines,  sliding  in  contact  with  a  plate,  ^'j  fixed  in 
the  groove,  x,  insulated  from  the  body  of  the  lamp,  and 
connected  with  the  arm,  o.  The  action  is  as  follows: — 
The  current  enters  at  n,  and  the  carbons  being 
separated  passes  by  the  derivation  through  the  wire  ot 


the  solenoid,  d,  excites  it,  and  causes  the  armature, 
k,  f,  to  be  attracted.  The  oscillation  of  the  armature, 
p,  releases  the  grip  of  jaw,  l,  and  allows  bracket,  s,  to 
descend.  As  soon  as  the  carbons  come  in  contact  the 
current  passes  through  them,  the  coil,  D,  becomes  inert, 
and  .the  two  armatures  are  withdrawn  by  their  springs, 
the  one  causing  the  jaw,  l,  to  again  bmd  against  the 
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guide.  A,  and  thus  arrest  the  descent  of  the  bracket,  s, 
and  the  other  causing  the  upper  carbon  to  be  suddenly 
raised  or  separated  from  the  lower  one,  thereby  establish  - 
ing  the  arc,  whose  amplitude  is  regulated  by  the  screw, 
J.  Should  the  resistance  of  the  arc  oecome  too  high,  the 
current  again  traverses  the  coil,  D,  and  the  upper  carbon 
slowly  descends.  The  feeding  of  the  carbon  is  effected 
by  continuous  and  insensible  vibrations  without  jerks, 
so  that  the  light  is  constant.  In  order  to  increase  the 
effect  of  these  vibrations,  a  pallet  may  be  mounted  on 
the  armature,  k,  having  small  knobs  x>f  metal  on  its 
ends,  as  shown  in  fig.  3.  This  regulator  may  also  be 
inverted,  if  desired,  and  two  or  more  may  be  combined 
in  a  single  lamp. 

1696.  "  Telegraphy,"  Sydney  Pitt.  (A  communi- 
cation from  abroad  by  Orazio  Lugo,  of  New  York.) 
Dated  April  19.    6d.    Has  for  its  object  so  to  organise 


the  apparatus  that  two  or  more  independent  electric 
circuits  may  be  established  through  a  single  cable  or 
compound  conductor,  each  of  which  may  be  utilised  for 
work  independent  of  the  others,  so  that  electric  currents 
of  different  character  or  independent  sets  of  signab  may 
be  simultaneously  sent  through  the  same  compound 
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conductor.  Fie.  i  represents  the  organisation  of 
conductors  forming  two  telegraph  or  telephonic  circuits 
organised  in  accordance  with  the  principles  of  this 
invention »  and  fig.  2  is  a  theoretical  diagram 
illustrating  the  application  of  the  invention  to  a  tele- 

Sraphic  and  a  telephonic  circuit.  Two  metallic  con- 
actors,  A  and  a,  are  shown  in  fig.  i ,  each  enveloped 
in  the  ordinary  manner  in  insulated  coatings  of  any 
suitable  material,  which  are  placed  parallel  to  and 
symmetrically  disposed  on  opposite  sides  of  the  line, 
X,  X,  Two  other  similar  insulated  conductors,  b  and  ^, 
are  wound  helically  and  as  closely  as  possible  around 
the  'conductors,  a  and  a,  the  line,  at,  at,  forming  the 
axis  of  the  helices.  Thus  the  direction  of  electric 
currents  traversing  the  conductors,  b,  6,  will  be  nearly 
perpendicular  to  the  direction  of  currents  traversing 
the  conductors,  a,  a.  If  the  directions  of  the  two  sets 
of  conductors  were  exactly  perpendicular  to  each 
other,  it  would  be  impossible  for  any  inductive  effect 
to  take  place  between  them.  Fig.  2  represents  the 
organisation  of  telephonic  and  telegraphic  apparatus 
which  it  is  preferred  to  use  in  connection  with  this 
invention.  E  represents  the  battery,  k  the  telegraphic 
transmitting  key,  and  R  the  corresponding  receiving 
instrument  at  the  opposite  terminal  station.  This 
organisation  of  apparatus  and  conductors  constitutes  a 
metallic  circuit,  t  and  t'  in  like  manner  represent 
two  telephones  adapted  for  sending  or  receiving,  placed 
at  opposite  terminal  stations,  and  included  in  the 
metallic  circuit  formed  by  the  direct  and  return  con- 
ductors, B  and  b, 

1745.  "  Electrical  batteries.**  C.  D.  Abel.  (A 
communication  from  abroad  by  Paul  Jablochkoff,  of  the 
Soci^t^  G^n^rale  d^Electricit^  (proc^d6s  Jablochkoff),  of 
Paris.)  Dated  April  23.  6d.  Relates  to  an  improved 
construction  of  electrical  battery,  which  has  lor  its 
object  to  accumulate  electricity  and  which  operates 
according  to  the  principle  of  the  secondary  batteries.  The 
invention  consists  in  rendering  the  electrodes,  whatever 
their  nature  and  form  may  he,  more  apt  to  become 
polarised  by  covering  them  with  oil  or  other  fatty, 
oleaginous,  or  resinous  bodies,  in  particular  the  hydro- 
carbons and  mineral  oils,  such  as  naphtha  and  its 
compounds.     {Provisional  only.) 

1762.  *•  Preparation  of  materials  for  electric 
insulation."  John  Ambrose  Fleming.  Dated  April 
23.  6d.  Relates  to  improvements  in  the  preparation 
of  materials  to  be  employed  for  the  purposes  of  electric 
insulation,  whereby  advantages  in  economy  and  facility 
of  production  are  obtained.  In  carrying  out  the  inven- 
tion, there  is  taken  the  best  quality  of  wood  of  various 
descriptions  which  has  been  treated  in  such  a  manner 
as  to  remove  from  it  water  and  all  acids,  and  melted 
paraffin  wax  is  then  forced  into  the  wood  under 
pressure.  The  paraffin  wax  solidifies  in  the  fibre,  and 
converts  the  wood  from  a  moderate  conductor  into  a 
nearly  perfect  non-conductor,  the  wood  not  being  simply 
immersed  in  the  paraffin,  but  impregnated  with  it  into 
the  interior  of  the  wood. 

1770.  "  Receiving  and  transmitting  apparatus  of 
printing  telegraphs.*'  W.  J,  Burnsidb.  Dated 
April  23.  2d.  Relates  especially  to  that  class  of 
printing  telegraphs  which  are  designed  to  be  operated 
automatically  by  means  of  electric  pulsations  proceed- 
ing from  a  suitable  transmitter  situated  at  a  point  more 
or  less  distant.  The  general  object  of  the  invention  is 
to  increase  the  rapidity  and  certainty  of  operation  of 
such  an  apparatus,  and  to  provide  improved  means  of 
maintaining  the  synchronism  between  the  transmitting 
cylinder  at  the  sending  station  and  the  type  wheel  at 
the  receiving  station  or  stations.     {Provisional  only,) 

1783.  "  Measuring  electric  currents."  E.G.  Brewer. 


(A  communication  from  abroad  by  Thomas  Alva 
Edison.)  Dated  April  25.  6d.  Relates  to  a  current 
measuring  apparatus  in  vidiich  there  is  used  as  the  basis 
of  the  meter  a  simple  electro  deposition  cell  placed  in 
a  shunt  to  the  main  circuit,  so  ^irranged,  that  only  a 
definite  fraction  of  the  entire  current  shall  pass  there- 
through, which  may  be  effected  by  placing  a  suitable 
resistance  in  the  main  conductor,  at  a  point  between 
the  unions  of  the  conductors  of  the  shunt  circuit 
thereto.  At  stated  intervals  the  cathode  plate  is  taken 
from  the  cell  and  weighed,  the  increase  in  result 
indicating  the  amount  of  current  which  has  passed 
therethrough,  which,  multiplied  by  the  denominator  of 
the  fraction  representing  the  portion  of  current  shunted, 
gives  the  amount  consumed  in  the  entire  circuit  to  be 
measured.  Upon  the  passage  of  the  current  through 
the  cell,  the  fluid  therein  is  heated,  it  may  be  to  a  very 
small  extent,  still  there  is  a  heating  effect  therein.  This 
diminishes  the  resistance  of  the  cell,  and  consequently 
a  proportionately  increased  amount  of  current  passes 
therethrough,  making  an  appreciable  source  of  error. 
To  remedy  this,  a  resistance  should  be  used  in  the  cell 
circuit,  equally  susceptible  to  the  heating  influences  of 
the  current,  but  which  increases  in  resistance  as  it  is 
heated.  By  this  means,  as  the  resistance  of  the  cell  is 
diminished,  the  artificial  resistance  in  its  circuit  is 
increased,  so  that  the  entire  resistance  of  the  shunt  or 
electro-depositing  circuit  is  maintained  constant.  A 
resistance  of  fine  copper  wire  answers  well  for  this 
purpose. 

1787.  "  Dynamo -electric  machines."  A.M.Clark. 
(A  communication  from  abroad  by  Hans  Jacob  Muller 
and  Alexander  Levett,  of  New  Yorlc.)  Dated  April  25. 
IS.  4d.  The  chief  object  of  this  invention  is  to  provide 
a  new  and  improved  dynamo -electric  machine,  which 
is  so  constructed  that  a  series  of  separate  and  in- 
dependent currents  can  be  produced,  of  which  one  may 
be  used  to  excite  the  field  magnets,  and  at  the  same 
time  perform  work  in  the  external  circuits,  whereas  the 
other  currents  perform  work  in  the  external  circuits 
only,  and  these  different  currents  from  the  same 
machine  may  be  of  various  degrees  of  intensity. 

1802.  •*  Electric  lights,"  &c.  Peter  Jensen.  (A 
communication  from  abroad  by  Thomas  Alva  Edison.) 
Dated  April  26.  lod.  In  a  system  of  electric  lighting, 
where  the  lamps  used  consist  of  an  incandescent  con- 
ductor hermetically  sealed  in  a  glass  inclosing  globe,  it 
is  desirable  .that  the  lamp  and  its  supporting  socket 
should  be  so  constructed  that  the  lamp  may  be  readily 
removed  from  or  placed  in  the  socket,  and  that  at  the 
same  time  by  the  act  of  placing  in  or  removing  the 
lamp  from  the  socket  the  appropriate  circuit  con- 
nections to  the  conductor,  subject  however  and  only  to 
the  control  of  a  suitable  circuit  controller  for  throwing 
the  current  through  the  lamp  when  desired,  shall  be 
completed. 

In  the  figure,  which  shows  the  invention  by  which  this 
requirement  is  accomplished,  s  is  the  socket,  made  of 
insulating  material  hollowed  out  to  receive  the  neck,  i, 
of  lamp,  L.  The  socket  is  provided  with  the  screw 
threaded  end,  f,  made  of  a  separate  piece  attached  to 
the  socket,  or  made  integral  with  the  socket,  for  attach- 
ment to  any  suitable  support  or  fixture.  Secured  io 
the  socket  is  the  circuit  controller,  c,  formed  as 
follows : — i,  its  stem,  is  a  cylinder  of  insulating  material, 
screw  threaded  at  one  end,  v,  for  its  securement  to  s. 
The  outer  end  of  the  cylinder  is  a  head,  o\  solid,  except 
for  an  aperture,  through  which  passes  the  rod,  jr,  cany- 
ing  the  contact  point,  u.  Upon  the  rod,  x,  is  a  head  or 
washer,  u\  filling  the  inner  end  of  the  cavity  in  /,  and 
forming  a  bearing,  against  which  takes  the  spring, «, 
wound  around  x,  and  serving  to  force  u,  u\  out  from  /• 
Upon  the  head,  o',  of  i,  are  cut  the  diametrical  grooves. 
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B,  1^,  of  which  one,  e,  is  much  deeper  than  the  other,  as 
•faowD,  both  having  inclined  or  bevelled  sides,  A  pin, 
y,  attached  to  and  extending  out  from,  x.  lakes  in  these 
pooves.  Upon  its  extreme  outer  end  the  rod,  x, 
should  he  provided  with  an  insulating  thumb  piece,  n. 
Pfom  this  it  will  be  seen  that  as  d  is  turned  the  stress 
of  the  spring,  t,  pulls  y  into  one  of  the  grooves,  and 
holds  it  there,  unless  force  be  applied  sufficient  to  raise 
it  therefrom,  so  that  when  the  pin,  y,  falls  into   r,  th« 


extra  depth  thereof  permits  the  spring  to  force  «  out 
further  th»n  when  the  pin  takes  in  e' ;  and  these 
dista.nces  are  so  proportioned  that  when  the  pin,  y,  is 
in  E,  the  circuit  shall  be  closed,  and  broken  when  the 
pin,  y,  is  in  •'.  Two  metal  bands  or  rings,  a,  b,  are 
put  upon  the  neclt,  b,  one  of  which,  a,  is  formed  into  a 
male  screw  thread  ;  from  these  bands,  wires,  3,  4,  lead 
to  the  clamps,  c.  c,  of  the  incandescing  material.  Upoo 
the  interior  of  the  socket  is  the  metal  band,  e,  formed 
into  a  female  screw  thread,  to  which  U  connected  the 
main  conductor,  1,  the  other  main  conductor,  a,  being 
connected  to,  r.  The  act  of  placing  B  within  s,  and 
fastening  it  therein  by  the  screws,  a,  t,  completes  also 
the  circuit  connections,  one  branch  then  being,  i  .t.a, 
3  .  e,  the  other  l>eing,  3  .  c  .  A,  4  .  c. 

1836.  "  Galvanic  soles  for  shoes  and  boots."  G.  W. 
VON  Nawrocki,  [A  communication  from  August 
Wienand,  of  Pioraheim,  Germany.)  Dated  April  37, 
4d.  The  soles  are  mainly  composed  of  alternate  strips 
or  pieces  of  zinc  and  copper  united  by  brass  eyelets. 
Applied  as  a  "  sock  "  to  be  placed  inside  a  boot  or  shoe, 
the  underside  is  covered  with  leather,  and  the  upper 
side  with  woollen  material.  The  metal  parts  are  united 
to  the  leather  part  by  means  of  ejrelets,  rendering  the 
sole  or  sock  durable,  and  facilitating  the  exhalation  of 
vapours  from  the  wearer's  foot.  The  acid  animal  ex- 
haJations  produce  with  the  zinc  and  copper  parts  a 
gcDlle  electric  current,  which  is  of  great  value  in 
rheumatic  affections.  Instead  of  copper  and  zinc, 
other  substances  of  opposite  electric  or  galvanic  pro- 
perties may  be  used. 

1835.  "  Current -governors  for  dynamo-electric  ma- 
chines," H.  J,  Hadoan.  [A  communication  from 
abroad  by  Charles  F.  Brush,  of  America.)  Dated  April 
38.  6d.  Relates  to  dynamo -electric  machines,  and  has 
for  its   object  the    adapt 


I   of   such   machinet  I 


variable  external  conditions  without  variation  of  the 
speed  at  which  their  armatures  are  rotated,  but  by 
variation  of  the  intensity  of  the  magnetic  field,  and  thij 
by  means  not  directly  depending  on  the  volume  of 
current  circulating  in  the  external  circuit.  In  thefirure, 
H,  H,  are  piles  of  carbon  or  other  suitable  plates  inclosed 
loosely  within  glass,  porcelain,  or  other  suitable  in- 
sulating tubes  or  supports.  The  piles  rest  upon  blocks 
of  carbon  or  metal  electrically  connected,  carried  by  a 
bar  of  wood  or  metal,  which  is  pivoltedto  and  supported 
by  the  lever,  D.  The  upper  ends  of  the  insulating  tubes 
are  loosely  closed  by  plugs  of  carbon  or  metal  supported 
by  the  frame  of  the  apparatus  and  insulated  from  each 
other.  The  tubes  or  supports  inclosing  the  piles,  H, 
may  be  of   metal   (to   absorb   and    radiate  the   beat 


other  insulator.    The 

separate  coils  of  w  ~ 

the  olher  in  the  n 


generated)  lined  with 
magnet-helix,  E,  const! 
one  located  in  the  shui 
circuit,  both  as  shown.  These  two  coils  or  helices  may 
be  arranged  in  various  manners  in  relation  to  eaen 
other.  Either  may  occupy  the  outer  position  or  may 
cover  exclusively  one  line  oF  the  spool.  Two  compound 
helices,  r,  with  corresponding  cores  of  iron  may  be 
employed  to  increase  the  effect.  Within  the  helix,  s, 
is  a  movable  iron  core  pivDtted  to  the  lever,  D.  This 
lever  pivotted  at  one  end,  ai  shown,  also  carries  a 
movable  and   therefore    adjustable    weight,   c.      (An 


adjustable  spring  may  be  substituted.)  The  free  end  of 
the  lever,  D,  also  carries  the  body  of  a  dash-pol,  F,  and 
a  thumb-screw,  d,  by  which  the  downward  movement  of 
the  lever  is  adjusted.  The  piston  of  the  dash-pot,  r, 
is  attached  to  the  framework  of  the  apparataa  by 
means  of  its  rod,  as  shown,  and  is  provided  with  a  valve 
opening  downward.  When  the  dash-pot  is  Riled  with 
glycerine  or  other  suitable  liquid  its  piston  and  valve 
■'      '  D,  to  move  downward  freely  but  retard 


glycerine  > 
allow  the  I 


desirable, 
operation   of   the  whole 


The 


will  be  shown  later.  Tha 
device  is  ns  follows  ;— The 
bin  ding- posts,  p,  n,  forming  the  terminals  of  the  shunt 
circuit,  are  connected  with  the  field. magnets  of  a 
dynamo-electric  machine  in  the  manner  explained  in 
the  previous  tetters  patent  referred  to.  The  course  of 
the  shunt.current  is  then  from  the  post,  ^,  through  to 
the  piles,  H,  H,  outer  portian  of  helix,  8,  to  post,  n. 
The  binding-posts,  p,  H,  are  pat  In  the  main  or  working 
circuit  of  the  machine,  as  was  also  explained  in  the 
said  orior  oatent.  but  in  such  a  manner  that  the  main 
through  the  helix,  G,  In  the  same 


The  B 


^ight,  ( 


adjusted  thai  when  the  machine  is  working  t- 
capacity  and  the  normal  working- current  is  passing 
through  its  portion  of  th?  helix,  s,  the  inclosed  iroa 
core,  lifted  by  the  axial  magnetism  developed  in  the 
helix,  shall  just  sustain  the  lever,  o,  and  parts  con- 
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necled  therewith  while  subjecting  the  pilei,  h,  to  little 
or  no  pressure.  Since  in  thia  condition  of  aRairs  the 
piles,  H,  H,  perform  no  function,  the  circuit  through 
them  may  be  entirely  broken  by  dropping  the  lever,  D, 
sufficiently.  This  hotrever  is  not  essential.  The  office 
of  the  thumb'Screw,  d,  is  now  apparent.  IE  now  the 
resistance  of  the  working  circuit  of  the  dynamo  machine  . 
be  lessened  from  any  cause  the  current  will  be  corres- 
pondingly increased  in  the  helix.  B,  and  the  inclosed 
core  will  be  drawn  upward,  raising  the  lever,  d,  and 
subjecting  the  resistance-piles,  h,  to  a  pressure  corres- 
ponding  to  the  increase  of  current  in  the  main  circuit. 
Current  will  then  be  shunted  from  the  lield-magDets  of 
the  dynamo  machine  until  the  main  current  is  reduced 
to  nearly  its  original  strength.  Some  increase  of 
current  strength  is,  however,  required  in  order  to  main- 
tain a  suitable  pressure  in  the  piles,  k,  h.  It  is  in  order 
to  reader  this  necessary  excess  of  main  current  as  small 
as  passible  that  the  shunted  current  is  made  to  pass 
through  a  portion  of  the  helix,  b.  The  shunted  current 
thus  assists  in  maintaining  a  suitable  pressure  on  the 
resistance  piles,  h,  h,  and  the  apparatus  is  thereby 
enabled  to  respond  to  very  much  smaller  variations  in 
the  strength  ot  the  main  current  than  it  otherwise  could 
do.  When  the  carbon  piles,  h,  h,  are  subjected  to 
pressure,  their  conducting  power  increases  less  rapidly 
than  the  pressure  applied.  Hence  the  apparatus  is  not 
liable  to  get  into  the  condition  of  "  unstable  equili. 
brium."  The  ofiice  ol  the  dash-pot,  F,  has  already 
been  described,  but  the  function  of  the  valve  in  its 
piston  has  not  been  indicated.  Suppose  a  numljer  of 
voltaic  arc  lamps  are  operated  in  the  main  circuit,  and 
the  latter,  as  often  occurs  in  practice,  becomes  for  an 
instant  broken,  then,  owing  to  the  valve  in  the  piston- 
rod  of  the  dash-pot,  the  lever,  d,  drops  at  once,  and  the 
shunt  resistance  increases,  so  that  when  the  carbons  in 
the  lamps  have  come  together  and  completed  the  main 
circuit  again  the  full  power  of  the  dynamo  machine  will 
be  available  to  separate  the  carbons  in  the  lamps,  and 
owing  to  the  slow  upward  motion  of  the  lever,  D, 
allowed  by  the  dash-pot  sufficient  time  is  given  for  the 
carbons  in  the  lamps  to  become  fully  separated  before 
the  shuqt  can  act ;  but  if  the  lever,  d,  had  not  been 
allowed  to  fall  materially  during  the  instant  the  main 
circuit  was  broken  the  abnormally  great  current 
developed  when  the  circuit  was  closed,  and  before  the 
carbons  in  the  lamps  had  time  to  separate,  would 
'  further  raise  the  lever,  D,  and  unfit  the  dynamo  machine 
for  developing  its  normal  current.  An  appreciable 
length  of  time  would  then  be  required  for  the  resistance 
apparatus  and  the  lamps  to  again  adjust  themselves. 
Again,  if  the  resistance  of  the  main  circuit  is  suddenly 
increased,  the  valve  in  the  dash-pot  allows  the  lever,  d, 
to  fall  at  once,  and  thus  the  dynamo-machine  is  quickly 
adapted  to  the  new  condition  of  circuit. 


"873- 


'Telegraph  cables,"  &c.     W.  T.   Henley. 


obtained,  and  the  disturbing  effects  produced  by  induc- 
tion from  wire  to  wire,  obviated.  The  wires  are 
insulated  with  any  suitable  material,  but  preferably 
with  "azakerited"india.rubl>er.  Thewiresare  inclosed 
by  means  of  rollers  or  dies  in  the  insulating  material 
in  pairs,  or  any  further  number,  as  shown  by  the  figures. 
Fig.  I  shows  a  single  pair;  fi{f.  2,  three  pairs  united, 
the  spaces  between  each  pair  being  greater  than 
between  the  wires  of  each  pair ;  this  is  to  prevent  the 
induction  when  using  the  metallic  circuit  for  telephone 
purposes.  To  obtain  tensile  strength,  one  wire  of 
each  pair  is  made  of  steel,  by  preference  galvanised  or 
line  coated;  this  should  be  as  much  larger  than  the 


copper  wire  in  same  circuit  as  its  electrical  nga- 
tance  is  greater,  so  that  the  electrical  conductivity  of 
the  pair  of  wires,  steel  and  copper,  should  be  as  DMdj 
as  possible  equal.  Fig.  I  shows  a  pair  of  wires  tins 
constructed.  When  laid  underground  in  pipes  or 
troughs,  the  wires  may  be  all  copper,  and  a  avrahtt  te 
combined  in  a  trough,  as  in  fig.  5,  where  one  hnodid 
wires  are  shown  in  a  wooden  trough  covered  witha 
iron  lid,  forming  one  hundred  separate  telegra|dic 
circuits,  as  the  metallic  circuit  is  not  required  for  ttl 
telegraph,  neither  does  the  induction  interfere,  as  dt 
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telegraph  instruments  are  not 
telephone,  Fig.  4  shows  some  of  the  twin  drcoiti  fc( 
the  telephone,  laid  up  spirally  round  a  central  it*'' 
strand  covered  with  yam,  and  each  pair  la  kept  flith" 
apart  by  an  intervening  tarred  cord.  Fig.  5  *bo«> 
the  wires  of  copper  and  steel  insulated,  laid  up  in  puw 
round  a  central  core  of  hemp  orother  suitable  malMi*!- 
In  this  case  the  insulated  steel  wires,  whilst  focmi^ 
part  of  the  circuit,  give  the  necessary  tensile  tlrea(B 
without  the  central  steel  strand.  J 

1885.  "  Electric  telephones."  Williah  Main.  <<  ' 
America.  Dated  May  a,  6d.  Relates  chiefly  1" 
battery  transmitting  telephones,  but  it  is  also  in  f^ 
applicable  to  receiving  telephones.  Ita  object  is  te 
secure  the  accurate  and  faithful  transmission  ui 
reproduction  of  vocal  sounds,  even  those  whidi  w* 
famt  and  distant,  without  change  of  tone,  and  witbost 
transmitting  also  the  external  rumblings  and  inandiblB 
vibrations  which  frequently  occur  coioddentlj  «iA 
speech.  In  the  figure  a,  a,  are  two  "  acoustic-vibrktiini'' 
which  answer  to  the  diaphragm  in  other  telepbcM4 
but  differ  therefrom  in  being  freely  suspended  frMP 
above,  leaving  their  other  edges  free  to  vibtale.  Both 
are  hinged  to  a  rod  or  axis,  a,  whose  endi  rest  in  aoa- 
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'.  vibmtorjr  cushioni  of  felt  or  rubber;  f,  c,  are  weights  of 
'  le*d  or  other  heavy  tnetal  hung  on  the  rod,  a.  Each 
^  aconatic- vibrator,  a,  is  coDstructed  of  two  thin  light 
boftrds  or  platea,  d  and  e,  of  nsonani  wood,  tbe  plate, 
'  tf,  being  bland  st  its  upperedge  to  the  rod,  a,  and  the 
"■  —•-*■-     -,  being  bome  by  the  plate,  d,  through   the 


pUte,  ' 


tncdiom  of  a  thin  wooden  ring,/,  which  separatt^  them 
'  ali^tly,  30  that  a  thin  layer  ol  air  is  confined  between 
'  ttiem.  The  plate,  d,  has  a  central  soand-opening,  g, 
CfiminQnicating  with  the  air-space.  B,  B,  are  the 
resistance- varying  contacts  or  electrodes,  one  being 
fastened  to  each  plate,  e,  so  that  the  two  project  towatd 
each  other  through  th*  openings,  g,  g.    These  electrodes 


»Te  long  enough  to  separate  tbe  acoustic -vibrator 
alightljr  so  that  the  tendency  of  the  vibrators  to  bang 
diiMi^  beneath  the  axis,  a,  causes  them  to  press  the 
«leetrades  lightly  but  firmly  together.  This  pressure 
noMUDa  always  nniEorm,  requiring  no  adjustment. 
Tbe  electrodes  are  by  preference  made  of  platina  and 
caibon  respectively,  but  other  substances  may  be  used. 
They  ere  connected  by  wires,  1  and  j,  to  the  local 
bettery  and  induction-coil  in  the  usual  way. 

1953-  "Electric  apparatus  Cor  signalling  the  lowest 
bd^t  o(  water  level,  and  maximum  temperature  in 
ilcain  boilers."  Cari.  Pibper.  (A  communicaiion 
from  Richard  Schwartzkopff,  of  Berlin.)  Dated  May  5. 
6d.  Consists  In  an  apparatus  by  means  of  which  an 
electric  current  is  established  for  the  purpose  of  giving 
e  ngnal  or  of  causing  any  other  suitable  effect  when 
tbe  wwest  admissible  water-level  or  a  certain  maximum 
tempenture,  resulting  either  from  an  excess  of  pressure 
oc  tima  retarded  ebullition,  occura  in  a  steam-boiler, 
the  electric  contact  being  made  by  the  melting  of  an 
easily  fusible  metal.  The  apparatus  presented  by  the 
Snre  consists  of  two  metal  tubes,  e  and  /,  oE  different 
dwaieter,  the  narrower  tube,  e,  being  inserted  concen- 
tikallv  into  the  wider  tube,  /.  Both  tubes  are  so  con- 
nected together  at  their  upper  end  that  the  annular 
nece  between  them  is  lurmetically  closed  at  the  top, 
whew*»  the  inside  tube,  r,  which  should  project  with 
it>  iMvet  end  from  the  outside  tube,  /,  is  closed  at  the 
bottom.  The  tal>e,  /,  is  fixed  in  such  a  manner  in  the 
nown  ^  the  boiler  that  ite  lowei  edge  is  at  the  height 


ot  the  lowest  admissible  water-level,  l,  w.  Us  length 
outside  of  the  boiler  must  be  such  as  to  allow  its  upper 
end  to  remain  comparatively  cool,  four  feet  being  or- 
dinarily sufficient  for  this  purpose.  Wthin  the  inside 
tube,  #,  there  are  two  insulated  conducting  wires  or  thin 
rod,  a,  a,  by  preference  of  copper,  which  carry  two  cnps 
or  hollow  discs,  b  and  b',  of  porcelain  or  other  suitable 
insulating  material,  the  cup,  i,  being  near  the  bottom  of 
the  tube,  and  the  cup,  b',  near  its  tOp.  Each  of  these  cnps 
is  placed  in  a  metal  ring,  i,  somewhat  longer  than  the 
cup,  so  as  to  form  a  projecting  rim  of  the  same.  The 
the  upper  cup  and  pass  into  the  lower 
fixed  to  their  ends.     For  the  pnrpose  of 


plug,  d^,  made  of  wood  or  other  insulatiug  material. 
The  outer  end  of  the  wires,  a,  a,  is  connected  by  means 
of  other  wires  with  an  electric  battery  and  an  electro- 
magnet, which  may  be  used  for  operating  an  alarm-bell 
or  other  sigaalling  device,  or  an  arrangement  for  ex- 
tinguishing the  fire  or  dropping  the  grate-bars,  ju. 
Into  the  metal  rings,  t,  forming  the  rim  of  the  cnps  or 
discs,  i,  and  £',  are  placed  the  rings,  c,  and  respectively 
f*,  made  of  an  easy  fusible  metal  or  alloy.  Tbe  point 
of  fusion  of  the  lower  ring,  c,  should  be  slightly  higher 
than  the  temperature  which  the  water  in  the  trailer  has 
at  the  maximum  degreee  of  steam  pressure  allowed, 


whetens  the  upper  ring,  r',  must  melt  by  the  heat 
of  the  steam  when  at  its  lowest  pressure.  These 
rinn  are  made  to  fit  closely  to  the  rim,  i,  in 
order  tT>  prevent  their  outer  surface  from  being  oxydised. 
On  the  inside  they  may  be  similarly  protected 
by  tbe  end  of  the  cylinder,  d,  and  of  the  plug,  1^. 
The  action  of  the  apparatus  is  as  follows  ;— While  the 
water-level  in  the  boiler  is  higher  than  the  lower  edge 
of  the  tube,  /,  water  will  be  pressed  by  the  steam  into 
the  annular  space  between  the  two  tubes  as  far  up  as 
the  air  contained  in  this  space  permits.  The  part  of 
the  apparatus  outside  of  the  boiler  being  sufficiently 
long  the  surrounding  air  will  keep  the  temperature  of 
its  top  end  considerably  below  the  temperature  of  the 
steam  when  at  its  lowest  degree  of  pressure.  Under 
normal  circumstances  the  upper  ring,  c*,  whose  point 
of  fusion  may  be,  for  instance,  at  90°  centigrade 
(194°  F.)  win,  therefore,  not  melt.  But  when  the 
watei-level  sinks  below  the  lower  e<^e  of  the  tube,  f. 
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■team  will  eater  into  the  aimuUr  space  between  f  and/, 
and  by  iU  heat  melt  the  ring.  The  molten  nietal  flows 
into  tfae  cavity,  A,  of  the  cup  and  produces  contact  be- 
tween the  two  wires,  a,  a,  whereby  the  electric  apparatus 
is  put  into  operation.  When,  on  the  other  hand,  the 
steam -pressure,  and  consequently  the  temperature  o( 
tfae  water,  beconie  excessive,  the  lower  nag,  c,  will 
melt  and  cause  ihe  electric  contact  between  the  wires, 
a,  a,  in  a  umilar  manner,  as  in  the  Brst  case.  The 
tame  effect  is  produced  by  an  excess  of  temperature 
caused  by  retarded  ebullition. 

1961.  "  Magneto- electric  machines."  PagstHioos. 
Dated  May  $.  lod.  The  novelty  of  this  invention 
consists  chiefly  in  the  ring  armature  whose  construction 
is  shown  by  the  figure.  This  armature  is  formed  oE  a 
number  of  spools;  each  of  the  latter  consists  of  a  core  of 
Iron  slightly  curved,  so  that  it  will  conform  to  the 
cnrratnre  of  the  ring,  and  provided  at  its  ends  with 
eircnlat  discs,  #,  in  which  are  slots  or  sockets,  a,  in 
which  the  ends  o(  the  arms  are  inserted,  the  spools 
b^n^  secured  on  the  arms  by  steel  set  screws,  b,  b. 
The  insulated  wire  in  which  the  current  is  to  be  induced 
is  coiled  around  these  spools,  and  is  connected  down 
radiating  arms  to  the  shaft  where  the  currents  may  be 


collected  in  various  ways.  It  will  be  seen  that  the 
spools  so  mounted  constitute  a  continuous  ring  of  soft 
iron  covered  bv  a  series  of  coils  separated  by  the  ends, 
*,  of  the  spoofs  which  project  to  the  outer  edge  of  the 
covered  ring.  This  projection  of  the  ends  of  the 
spools  is  an  important  feature,  as  it  enables  the  iron  of 
the  armature  to  be  brought  near  to  the  poles  oE  the 
exciting  magnets  and  prevents  the  armatures  from 
healing.  The  solid  rings  heretofore  used  hove  been 
provided  with  correspomling  projections  between  the 
sections  of  the  coils  (or  a  similar  purpose.  It  will  be 
found  advantageous  to  insulate  the  spools  from  each 
other  and  from  the  radiating  arms,  so  that  no  currents 
can  be  Induced  in  the  ring  itself,  i:  shows  a  slip  of 
mica  or  other  insulating  material  between  the  ends  oE 
the  spools  for  this  purpose. 


Old  Broad  Street,  December  12th,  iSSi. 

THB   COHSOLIDATBD   TKLKPHONE   CONSTRUCTION  AND 

Maintenancb  Company,  Limitkd.— The  Directors  of 
this  Company  have  declared  an  interim  dividend  of 
sixpence  per  share,  free  of  income  tax,  payable  on  the 
31st  December,  :88i.  The  directors  believe  they  will 
be  in  a  position  to  continue  to  pay  re^larly  quarterly 
divideni^oF  the  same  amount,  which  is  equal  to  10  per 
- holders 


operations  of  the  company  owing  ta  the  neeesa^ 
delayinobtainlngpremises'and  materials.  TempoiMj 
premises  In  Kirby  Street,  Hatton  Garden,  wen  bt 
engaged,  but  these  having  been  found  inadequatelo  a^ 
large  premises  in  Farringdon  Road  have  been  ti^ 
and  are  being  fitted  up  on  an  ample  scaIc.  It  viltt 
practicable,  at  the  new  factory,  to  manufacture  bcafa 
telephones,  electrical  apparatus  generally,  incli^ 
that  forthe  electric  light.  The  directors  look  fonnd 
to  establishing  a  large  manufacturing  business.  Tk 
company  are  about  bringing  out  a  new  combiailia 
telephone,  which  it  is  expected  will  prove  moa 
serviceable  and  efficient  than  any  instrument  yet  pn- 


Brazilian  Subuarinb  TiLaoRAPH  Cohpany.- 
The  directors  announce  an  interim  dividend  of  3s.  ee 
share,  or  6  per  cent,  per  annum,  for  the  quarter  eadd 
30tb  September  last. 

Thb  Wist  India  and  Panama  TBLBORAfH  Cob- 
PANv,  Limited. — The  ofiices  of  this  Company  an 
removed  to  pashwood  House,  9,  New  Broad  Street,  E.Ci 
lications  should  be  addressed  in  future. 


The  Western  and  Brazilian  Tblkorafh  Com- 
PAHV,  LiuiTED,  notify  that  they  have  opened  a  slatioB 
at  Maldonado,  in  Uruguay,  for  which  place  messaga 
can  be  received  at  159. 8d.  per  word. 

Post     OrricB    Cables.— Tbe    ss.   Morna,  of  the 
Edinburgh   and   London   Steam   Shipping  Compaif, 
ha*  been  chartered   by  the  Post-office   authorllio  (00 
regular  cable  ship  being  available)  and  fitted  with  tht     1 
temporary  cable  gear  which  the  General  Post -office  Sib-     \ 
marine  Department  have  ready  at  their  depdt  fai  neb     ; 
emergencies.    She  left  her  moorings  on  Friday  ertnuig,    I 
the  and  of  December,  to  commence  repairs  on  sevsiu    I 
cables    which   have   suffered  during   the   late   sercn    I 
weather  commencing  from  October.     She  goes  Gist  to    I 
Dartmouth  (Guernsey)  to   lay  a  new  shore  end,  the    1 
cable  being  broken  close  in  shore.    Then  to  Scllly  (o<    \ 
repairs,   next  Arran,   renew   cable   at    Rothsay  Bay, 
another  at  Gareloch,  new  cable  at  Shian  Ferry,  Loch 
Creran,   and   then   to   lay    two  across   the  following 
lochs  :— Etive,  Loch  Creran   (independent)  and  Loch 
Leven.     With  over  60  cables  to  repair  and  mainlain 
round  the  coast,  it  is  high  time  that   the  Posl'OfBce 
ofliciHis  should  possess  a  vessel  of  their  own  for  such 
purposes,  as  it  is  often  a  very  difficult  matter  to  charter 
a  cable  ship  just  when  wanted. 

Direct  Spanish  Cable.— For  the  repairs  to  this 
cable,  the  breaking  down  of  which,  in  a  heavy  gale  and 
in  about  100  fathoms  of  water,  we  mentioned  in 
our  last  issue,  the  India-rubber  and  Gutta-percha 
Company  have  engaged  the  Great  Northeni  Com- 
pany s  si.  (Ersted.  She  has  recently  sailed  for  thU 
purpose,  Mr.  H.  Beneat  being  the  engineer  in  charge 
of  the  operations. 

The  WladiWostock-Naoasaki  Cab  lb. —The  re- 
pair of  this  cable  of  the  Great  Northern  Telegraph 
Company  is  announced. 

Otheb  Telborafh  Cables  Ihtbrruptbd.— It  is 
announced  that  the  Indo-European  Telegraph  Com- 
pany's cables  between  Bushire  and  Jask  are  iotenupted, 
ind  telegrams  for  India  and  countries  beyond  canoM 


The  cable  of  the  Paris  and  New  York  Company  is  in- 
terrupted, and  telegrams  cannot  tharefore,  for  ibe 
piwent,  be  transmitted  by  that  company's  route. 


